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More Than a Meme: NFTs and the IoT
Like the internet itself, blockchains are decentralized, leaving anyone free to
participate in the operation of the network. But unlike the internet, which is
stateless, blockchain records are protected by cryptography. Blockchains
can also transfer state and value via non-fungible tokens (NFTs), and host
self-executing code called “smart contracts.” When all these virtues are
taken together, the impact of blockchains for business in the 21st century—
from automating the insurance industry to radically optimizing the supply
chain—is literally incalculable.

Low Latency Will Bring About True Machine
Collaboration…
Twenty or more years ago, the goal of automation across all sectors of the
economy was often expressed by the contraction M2M, meaning “machineto-machine” communication. Today we often use a grander and more
abstracted expression, “The Internet of Things,” but the underlying idea—the
collaboration of machines in real-time—has remained roughly unchanged. So
has its primary obstacle—the miracle of human senses and reaction times
that allows people to do things in real-time that machines cannot.
Because the global M2M economy is projected to have annual revenues of at
least $1.5 trillion by 2030, solving these automation problems is of major
social importance. Latency in our communications networks has been the
major impediment. As anyone who has typed on a computer keyboard with a
lag in it knows all too well, delays and limited throughput cause errors.
But everyone also knows that we’re on the threshold of a new era in
networking. It will be characterized by a drive toward zero latency that has
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existed since the 1970s but only in esoteric, safety-critical domains like
robotic manufacturing, robotic surgery and space exploration. The public
has heard about this trend as “5G,” but that’s simply a marketing term. After
5G it will be 6G, and then whatever new language the marketers come up
with.
The actual terms used for this are real-time or time-senstive networking
(TSN), and the real impact will be felt when TSN of all stripes eventually
filters down to every social and business sector, giving manufactured
devices the near-instant responsiveness we associate with the central
nervous system of human beings.
When that occurs—and it will be in the not-terribly-remote future—machines
will send and receive huge volumes of data to each other almost instantly. If
one of those machines makes a mistake, it will auto-correct so quickly that
humans will never notice the hiccup. The earth will finally have a true “digital
nervous system,” and the IoT will come to life.

NFT Architecture and Providers
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…But Smart Contracts Will Drive the Social Impact of the
IoT
Speed alone, however, does not equal intelligence. We must still code our
social and business wishes into these emerging ultra-fast networks. And this
is where “computing’s latest fad”—blockchains, and more specifically “smart
contracts” and non-fungible tokens (NFTs)—may prove to have a much
deeper and more transformative impact than most casual observers today
would expect.
Blockchains, first seen in 2008, have had a level of popular hands-on
involvement and innovation that far surpasses that lavished on the Internet
itself. The very first blockchain was used to create the first cryptocurrency,
Bitcoin, and is relatively primitive compared to the networks that immediately
followed it. Those second-generation blockchains—Ethereum is the most
widely used so far—have sophisticated native languages that allow them to
be coded with self-executing “smart contracts.”
The decentralized aspect of blockchains makes transactions stored in their
ledgers extremely difficult to reverse. For this reason, blockchains are
sometimes called “trustless networks.” Their recorded transactions are
considered immutable, and this quality enables peer-to-peer transactions of
blockchain-native assets (coins) as well as digital assets created on a public
blockchain and controlled by smart contracts.
There’s an old saying from the early days of computing, “the network is the
computer,” and this time it’s really true. The smart contracts that “run” on the
latest blockchains literally unite the physical and digital worlds. Third-party
services called “blockchain oracles” provide smart contracts with validated
https://harborresearch.com/more-than-a-meme-nfts-and-the-iot/
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information from the external world, which allows “on-chain” contracts to
respond to “off-chain” (real world) events. In a very simple example, if your
car reports that your driving is “safe,” a smart contract can automatically
lower your insurance payment.
One key application of those platforms is the ability to create non-fungible
tokens (NFTs). NFTs first achieved fame in the art and collectibles worlds,
but actually they are part of the general trend toward distributed or
decentralized computing that includes blockchains, cryptocurrency and
edge-computing. These computing phenomena overlap and compound
each other, and are an excellent example of what Harbor calls “combinatorial
technologies.” NFTs turn social networks into places where people can trade
and store items of value, and this alone will make decentralized finance
(DeFi) a reality for everyone living anywhere on earth.

Blockchain Opportunities

source: Harbor Research
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NFTs and Digital Twins
Anything with a unique identity can be represented digitally and secured by
an NFT. To date, the most publicized use of these special tokens has been
for the purchase of rare possessions like artwork, trading cards and the like.
This upper-crust application has led the general public to believe that NFTs
will have no bearing on ordinary business. In fact, the truth is precisely the
opposite.
NFTs are digital representations of real-world items of value, and they also
authenticate verifiable transactions on the underlying data that can be
exchanged for real-world value (money). This makes blockchains capable of
automating the daily operations of business. To give a simple example of a
massive developer opportunity that will streamline one of the most important
industries in the world: Software licenses are practically begging to be
handled by NFTs.
NFTs provide provable control over any type of digital asset, including the
“digital twins” of any object or process in the physical world. Because
cryptography makes the reliability of blockchains provable, NFT holders can
be confident that their ownership of the underlying non-fungible asset is
secure. Further, smart contracts enable an NFT seller to place conditions on
a token-holder’s rights—including, for example, royalty payments to the NFT
creator for the software licenses mentioned above.

A Real-World Example: Optimizing the Supply Chain
Automobiles are made of fungible components—roughly 30,000 of them per
vehicle. Have you ever wondered about the cost of recalling a car? One
study estimated the cost of recalling just one item at $8M. In 2018 alone,
recalls cost the automotive industry $22.1B. But what if you could trace the
https://harborresearch.com/more-than-a-meme-nfts-and-the-iot/
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origins of a specific fungible piece that contained the flaw?
New blockchain standards allow manufacturers of physically
interchangeable components to tag their products with digitally non-fungible
signatures that take the form of simple stickers like QR codes or barcodes.
Using this solution in an automotive supply chain would let you single out
specific car doors or fenders that were made from a specific roll of sheet
metal that was found to be flawed. Tracing the provenance of components in
this way would allow you to recall only the cars with the flawed part, literally
saving the industry billions of dollars each year.
Warehousing is another very large expense for a manufacturing company,
and inaccurate inventory can have a big impact on profitability. Conventional
databases are well-known for user-entry errors, but inventory recorded as a
blockchain entry can only exist in one place, and its digital identity moves
with the physical item. Databases frequently have a single point of failure—
like reliance on one vendor or one cloud provider—and a single unexpected
event can cause a cascade of supply chain disruptions.

Blockchain and NFT Ecosystem
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Blockchains using smart contracts give real-time visibility and the
opportunity to intervene earlier into operations gone astray. Blockchains also
increase resiliency and lower costs because smart contracts are structured,
auditable documents that can take the place of expensive trusted
intermediators and enforcement costs.
And conventional databases have a much higher attack surface than
blockchains where recorded data is continuously encrypted with everincreasing difficulty. The risk of systemic catastrophe goes down
significantly when data is distributed through block hashes, and hacking a
single user only gives the hacker access to that individual’s data.
For all these reasons, manufacturers are seizing on NFTs to optimize supply
chains, particularly organizations with high-end products or a reputation to
preserve. Luxury fashion brand, Louis Vuitton, unveiled plans in 2019 to
launch a blockchain platform that would use non-fungible tokens to
authenticate the origin of high-priced goods. The tokens identify and trace
the entire supply chain journey of every product, proving to customers of
their uniqueness and quality.
In another instance, the Italian beer brand Birra Peroni has announced that
they will use the EY OpsChain Traceability hosted on the public Ethereum
blockchain to monitor supply chain traceability. The solution mints
nonfungible tokens (NFTs) which are unique to each batch of beer.

An Endless Revolution
In truth, the future use cases for NFTs beggar the imagination. An NFT could
use real-world “trackers” to prove to a smart contract that you were at a
specific place in the real world at a specific time. The smart contract could
https://harborresearch.com/more-than-a-meme-nfts-and-the-iot/
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then trigger something to happen in the digital world, including minting a
new NFT that uses real-world data, owned exclusively by the device holder,
as proof.
This “proof of presence” scenario is one proposed by IoTex, a company
working to secure the IoT. Their Pebble Tracker device is able to capture and
cryptographically sign real-world data such as location, climate, motion and
light using a built-in secure element similar to the ones used in smartphones
for FaceID and in cryptocurrency hardware wallets for private keys.
The “proof of presence” concept quickly becomes “proof of anything,” which
can include secure, provable health data from wearables or automotive data
from vehicles, all tied to insurance-related smart contracts.
Another company in the news of late, Aleo, uses zero-knowledge proofs
(ZKPs) to verify information with another party without sharing the
underlying data related to this information. ZKPs are based on a
cryptographic technique that obviates the need to surrender personal data
in exchange for services from providers, and thus a major milestone in
personal privacy. Aleo recently received a $28 million fundraising round led
by venture-capital firm Andreessen Horowitz.
We have breezed past many large topics here at warp-speed, but we think
this review begins to convey the scope of the business and social revolution
that blockchain, smart contracts and NFTs represent.
Stay tuned for more from Harbor Research!
This essay is supported by our Technology Opportunity Overview
“Blockchains, NFTs and the Internet of Things.”
Fill out the form below to download it for free.
https://harborresearch.com/more-than-a-meme-nfts-and-the-iot/
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[Sample blog post for Harbor Research’s “Insights,” Spring 2021]

Goodbye, Smartphone
In their fifteen years of existence, smartphones taught us
that “being mobile” and having the internet in our pockets
oﬀers enormous benefits for everyone. But the
smartphone also showed us that—perhaps more than
ever—we’re slaves to our screens. Years after evolving
from being chained to a desktop, we still need to liberate
ourselves from doing everything on the computer’s terms.
DOING EVERYTHING ON THE MACHINE’S TERMS

Human-computer interfaces have been a story of alienation: The computer
exists outside us and everything we do is on the machine’s terms. If we
turn our head from its fixed screen, the machine ceases to exist. If its
keyboard breaks, disconnects or fails to appear on-screen because of a
bug, making ourselves understood is close to hopeless. If it has a voicebased assistant and we try to talk to that to bypass the keyboard, wish us
luck.
In software it’s even worse, especially because it doesn’t have to be. How
many nested dialog boxes must we travel down to change one little thing
in a file? Yes, of course there are shortcuts we could define to do it quickly,
but the process of setting those up is so onerous that most users would
rather suﬀer than learn how.
And to make it up to us, the vendors of the most user-friendly devices
maintain 24/7/365 phone support, elaborate community web sites, whole
archives of instructional videos, and in-person genius bars for handholding the poor human customers.

PERVASIVE COMPUTING BECOMES SPATIAL COMPUTING

However, things are about to get much better, and that’s not a joke. The
reason is something you’ve heard us talk about before: Mature and well-

aligned technologies. The process that gave us functioning computers in
the first place has evolved to where computers are about to do what they
always promised: Disappear.
We’ve been prophesying pervasive or ubiquitous computing for more than
thirty years, and in that time our understanding of the phenomenon has
evolved into spatial computing. In the last decade, for example, the
success of various unicorn startups—for vehicle and residence sharing,
home task services, on-demand food delivery, etc.—has depended upon
the digitization of spatial information about the real world. Or take the
emerging phenomenon of “digital twins” where one of the main benefits is
that their interaction rules, transparency and verifiable history are synced
to their physical counterparts in physical space.
The interface to this digitized world has so far been the smartphone, an
invention so obvious and rapidly adopted that it’s diﬃcult to remember
when it didn’t exist. But that was a mere fifteen years ago. In that time, the
“mobile revolution” taught us the power of carrying the internet around in
our pockets.
But it has also revealed that we are still doing things on the computer’s
terms. Indeed, we are even more tethered to our devices than we had
been before. Fifteen years ago it was space-age to have the web in our
hands, but staring at our handheld rectangles across physical space takes
our attention oﬀ the world we naturally live in.

THE NEXT HARDWARE PLATFORM WILL BE GLASSES

It’s now painfully clear that smartphones are a transitional technology.
Looking down at a map on your phone while crossing a busy city street is
a not-so-subtle instance of human beings modifying their natural, biologybased behavior to accommodate a computer. And yet having that map in
front of you answers a fundamental human need.
Consider that:
• Humans have binocular vision with depth perception
• 30% of the human brain is dedicated to the visual system
• 70% of human sensory receptors are in the eyes, and
• 50% of the brain is involved in visual processing

This suggests that we need a technology interface that matches our
biology—specifically a 3D binocular interface. Obviously, connected
eyeglasses rush to mind as the next hardware computing platform—not
because they are “sexy” or “more exciting” but because they are
biologically determined. Anything else will just be too cripplingly ineﬃcient.
Further, the time has almost come. At the exact same moment that 5G
network technology is proliferating, the cost of spatial interfaces in the
form of glasses is plummeting as their quality skyrockets. Once again:
Mature and well-aligned technologies.
But having a camera taking continuous video of everything you see is a
hard sell for the general public. Most people also object—justifiably—to
being video-recorded as part of normal life, and the early Google Glasses,
with the nickname “Glassholes” for their wearers, didn’t help matters.
And “sexy” is its own kind of hurdle. Most people object to glasses that
make them look like they just got oﬀ the Starship Enterprise. But getting
glasses to look “normal” while containing all the technology of the next
computing platform—i.e., processing chips, sensors, cell phone and audio
circuitry, high-resolution cameras—has frustrated engineers and designers
for at least thirty years. We’re not quite to “normal glasses” yet, but it’s
only a matter of time.

OUR BET IS ON AUGMENTED REALITY

These glasses will produce a layer of augmented reality (AR) on top of the
real world. AR is already embraced in smartphone apps—from Pokémon
Go to city walking tours. But, again, AR in a handheld screen immediately
takes you out of the immersive experience.
AR is quite distinct from virtual reality (VR) glasses that deliberately block
out the real world to produce the illusion of a fictional world. Even though
Facebook’s purchase of Oculus VR demonstrates that “full immersion,”
primarily for gameplaying, is a real market, Facebook’s Mark Zuckerberg—
who is also pursuing AR glasses aggressively—admits that he doesn’t see
a unified set of glasses capable of doing both.
For enterprise use and working in the real world, our bet is on AR’s ability
to layer stored and live information as a “heads-up” display on the real

world. Killer apps for this capability already exist in many venues. Medical
use cases abound, with knee and soon shoulder operations routinely
performed by surgeons guided in the alignment of artificial joints and the
placement of pins and screws by overlays produced by AR glasses.
The COVID-19 pandemic and the climate crisis have further boosted
medical adoption of AR. Doctors who couldn’t travel, or preferred not to
add to jet engine pollution, have routinely assisted distant surgeons who
shared their “eyes” with their far-flung colleagues and received spoken
advice or even diagrams drawn in the “air” in front of them.
The possible applications of AR are literally endless, but other immediate
candidates include any work-context where mistakes are costly and time
is of the essence: Workers doing car assembly, repair crews in factories
and oil wells, warehouse pickers, and insurance agents needing databases
of information to calculate damage assessments.

WE MUST LEARN FROM EARLIER MISSTEPS

We have often talked about the merger of atom-based and bit-based
worlds. This is now literally occurring as the physical computing hardware
layer of the IoT captures and distributes data for compute and storage via
blockchain, edge and mesh networks.
Meanwhile, our environments will soon exceed the intelligence capabilities
of human beings. Every designed phenomenon—from buildings to
manufactured objects—will be populated by billions of self-executing
smart contracts, and the built surroundings around us will essentially
become sentient.
Quantum computers, operating in a realm where classical physics does
not apply, will intensify these developments, enabling us to look at reality
as if through a magical microscope, untangling the seeming chaos of
traﬃc patterns or the heretofore indecipherable pulse of global markets.
As we move into this confluence of worlds with the union of spatial,
cognitive, and distributed computing, our spatial technologies, supported
by a spatial web, cannot be built on the existing frameworks and
surveillance capitalism schemes of the present-day web. Those structures
are geared toward the storage and analysis of our behavior on someone

else’s servers, and among all their other weaknesses they have the
potential to be hijacked and abused by malevolent actors both human and
algorithmic. Instead of web sites and apps being hacked, our homes,
schools, cars, biology and brains will be hacked. That’s a template for true
global dystopia.
In developing spatial computing and the spatial web, it is crucial that we
adopt ethical rules and boundaries around the use of these systems. In
particular we need to prevent technological “lock-in” whereby proprietary
technologies become permanently embedded into the infrastructure of
global systems. In liberating ourselves from the computer screen, we must
also strive to free ourselves from the traditional software business models
of centralized power and siloed platforms that will cripple not only
innovation but basic human rights. ✦
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Introduction
The future of human work in the age of pervasive automation is remarkably
complex. Silicon Valley sometimes offers quick solutions to intricate issues like this, but
reducing problems to simple targets for expansive fixes often makes the situation worse.
To better understand the future of work and the ways that Autodesk could have the most
positive impact, we invited leading voices from academia, policy, education, and industry
to join us for a summit on the future of work in San Francisco during the first days of
November 2017.
We included, as catalysts, visits from several Autodesk executives as well as
product and initiative leaders within the company. Because Autodesk’s focus is on the
future of making things, our discussions tended to center on the built world––from
physical infrastructure, to the places we live, to the things we use and the stories we
make.
For two memorable days, the participants debated––and agreed on––a number of
key points. Among them, that there will be no shortage of work in the future. In fact, work
per se will probably increase at all skill levels. However, there will also be no slowdown in
the development of automation, robotics, and machine intelligence. We will not escape
the turmoil of the “valley of dread” between technology-driven shocks. Specific tasks that
define a job, as well as some job categories themselves, will disappear or evolve beyond
recognition, obliging us to continually learn the new skills that the future demands.
The summit was a remarkable, nonstop conversation about how we can thrive by
making things that belong to the 21st century––more things for more people, designed
better, and built with less impact on the physical world. No summary can convey the
character of the meeting, but the following report captures the big ideas as well as the
nuances that emerged in the participants’ dialogue. We invite you to read on.

A Future of Abundance
Humans build and rebuild their environments, at scale, across the entire planet,

generation after generation. We learned much about making things in the industrial era
of the 20th century, but this resulted in unintended consequences for our resources, our
population, and the Earth itself. Now, with 10 billion people predicted to be alive in 2050,
our task in the 21st century is to learn to make the right things, and many more of them in
the right way, with much less impact on our planet.
Some of the topics we discussed during our summit on the future of work spurred
complete agreement––such as the necessity of lifelong learning and, to our surprise, the
idea that humans as a species were undergoing a cognition crisis. Other things were more
controversial. Some participants focused on cities as the place to make positive changes,
while others worried about the retreat of the federal government and the “feudalization”
of America into competing city-states. Income inequality was a common concern, but
some felt that access to capital was the key issue, while others wondered if we should
rethink the fundamental objectives of our economy and demote shareholder benefit as
the primary objective of corporations.
Still, at the end of our time together, the tone in the room was overwhelmingly
hopeful. Developments like generative software, pervasive computing, and robotics would
take over tasks that were repetitive, data intensive, and dangerous, but in the process,
they would likely increase the human tasks to be performed at all skill levels. As in the
case of everything else in an automated world, the future of work would be one of
abundance, not scarcity––as long as people committed themselves to lifelong learning
and using their basic human virtues to light the way forward.
“To imagine that some jobs won’t go away due to automation, AI and intelligent
machines is to engage in magical thinking,” says a brand-new report from Cognizant
called “21 Jobs of the Future.”1 But the report goes on to say, “To conclude that many new
jobs won’t appear due to automation, AI and intelligent machines is to fall prey to a
simple lack of imagination.” Or, to use the words of summit member Peter Hirshberg of
1. “21 Jobs of the Future,” Cognizant.com, Center for the Future of Work, November, 2017,
https://www.cognizant.com/whitepapers/21-jobs-of-the-future-a-guide-to-getting-and-staying-employed-over-the-next10-years-codex3049.pdf

the Re:Imagine Group, “The reason the future looks bad is that we’re not telling the story
of how it all goes right.”

What If There’s More Work Than People?
The summit began with an “inspiration harvest” of essential topics volunteered by
the group. To get the process going, Randy Swearer, Autodesk’s Vice President for
Education, thought back to our previous summit of half a year before. “What kind of
methods are going to come to the center in the world of co-creating with machine
intelligence?” he asked at the outset. “In our first summit, ‘Learning with Machines’ in
June 2017, unexpected things emerged. The kind of learning characterized by the liberal
arts––being able to combine abductive, deductive and inductive reasoning, and critically
understand context––kept coming up again and again. Literally everyone, from computer
scientists to engineers to business people to humanists, all agreed that the liberal arts

were fundamental,” Randy recalled. “Beyond that, understanding what is computable,
problem framing for machine intelligence, and systems thinking, were all repeated
concerns. But what was most interesting was the repeated discussion of creativity and
the panelists’ belief that encouraging creativity had to be a big priority in education now.”
“What I’d call out is the growing gaps in socioeconomic status,” said Doug
Lederman, the editor of Inside Higher Ed. “Will automation close or expand those gaps?”
“Yes, I think there are huge issues around income inequality and economic equity,”
said Marina Gorbis, Executive Director of the Institute for the Future. “The way people are
going to do their jobs in the future is going to be very different.”
Karen Kerr, Senior Managing Director of Advanced Manufacturing for GE Ventures,
said, “I’m thinking about declining birth rates in first-world countries. People have this
fear that they’re going to be displaced because we’re using automation to take their jobs.
In a sense, this is technically true, but we all know there will be new jobs. I’m more
concerned that, at least in the developed world, there will be fewer people to do them.”
“I just wrote down something similar,” said Sarah Hunter, the Head of Policy for X,
formerly Google X. “It has to do with the economic challenges that places with aging
populations will face. In countries like ours and Western Europe, we’re going to have a
decline in tax revenues because of the sudden retirement explosion. People are feeling a
panic about machines taking all the jobs. But in fact, we might be overwhelmed by the
alternative reality of not enough workers and too many old people without the tax
revenue to care for them.”
Interestingly, the summit had instantly rejected the mass media’s key idea about
this subject: that intelligent machines will leave humans with nothing to do. Andrew
Anagnost, Autodesk’s new CEO, was the strongest believer that there would be no
shortage of meaningful work. “Historically, every cycle of automation has actually ended
up producing more jobs, not less. For some reason, we’ve gotten ourselves hyperpanicked in this round, and we had a similar panic fifty years ago. But every time, things
were created that none of us imagined. Yes, there will be disruption in some of the

professions we work with. But on the other side, there’s going to be more projects, more
things being built and redone. There simply isn’t enough capacity in the customers we
serve, and the entities we serve, to do everything that needs to be done. Can we do it in a
such a way that the planet can survive it? I think we can, and I think automation is a very
helpful vector in that area.”
Marina Gorbis said, “I totally agree with you
that new technologies create new jobs. However, the
data also show that, in the first wave, they depress
wages.”
“That’s part of the Valley of Dread,” Andrew said.
“There’s always a bleak valley between these
historical epochs. And now the epochs are coming at
us faster, giving us even less time to respond. To
deal with that, we absolutely must create a more
adaptable and resilient work force, there’s no doubt
about it.”
Andrew Anagnost and Randy Swearer

A lack of skills and proper mind-set, not a

lack of jobs, was the problem we were heading toward. But what about the exponential
growth of networked computing power? Would Andrew’s views hold up when automation
and machine intelligence became pervasive features of society?
“Yes, there’s going to be more machine learning, more robots, more artificial
intelligence,” said Andrew, who had been Autodesk’s CEO for six months when the summit
was held. “That cat’s out of the bag, and there’s no way to put it back. But we’re talking
about ten billion people on the planet by 2050. Parts of the world that aren’t developed
yet are going to explode.”
“I’ve been thinking about our aging population and automation,” said Valla Vakili,
the head of Citi’s Venture Studios in San Francisco. “Frequently, we talk about these
things in terms of loss––jobs are disappearing, retirement money won’t stretch as long as

it should, and so on. The dominant model is always scarcity oriented. But the world you’re
describing suggests that we have to move from ‘scarcity thinking’ to abundance-driven
solutions.”
“More is inevitable,” Andrew replied. “And if we want stable, peaceful societies, we
need a vibrant middle class. That middle class is going to need more of everything,
starting with physical infrastructure that is crumbling in the mature world and is unbuilt
in the developing world. In a future like that, what’s our responsibility as a technology
company? I believe it’s not to help you survive it, but to help you thrive in it.”

Learning How to Learn
Increasingly, informed thinking reflects the above optimism. But, above all else,
we must make huge changes in the way we educate our citizens. The talk in the “hard
disciplines” is now about the need for “soft skills”––empathy and compassion, and the
ability to collaborate and co-design. Teachers are realizing that they must prepare their
students for “STEMpathy” jobs, as the journalist Tom Friedman calls them2––jobs that
demand expertise in science, technology, engineering, and math but also require the
ability to connect and collaborate with other human beings, to communicate a vision to
teams and investors, and to tell a story in a way that rallies people to a cause.

2. Tom Friedman, “From Hands to Hearts,” The New York Times, January 4, 2017.
www.nytimes.com/2017/01/04/opinion/from-hands-to-heads-to-hearts.html

Randy Swearer addresses the group.

To some educators at the summit, this need itself caused concern––not because
they didn’t believe in it, but because they didn’t understand how they could make their
students into “renaissance human beings” in so short a time. Douglas Dempster, Dean of
the College of Fine Arts at the University of Texas at Austin, discussed the challenge. “If
there’s world enough and time, you can learn how to do anything,” he said. “But we’re
trying to teach students to master many different intellectual domains, and also to train
them to be entrepreneurs who are constantly synthesizing, adapting, pivoting. Those are
two very different skill sets. And we’re expecting them to hit the ground running at the
age of 21 or 22.”
“Is that true, though?” Karen Kerr replied. “Aren’t you preparing them to continue
to educate themselves?” She was stating what was to become a theme of the summit: the
need to “learn how to learn” for the rest of your life. “The time question, I would argue, is
infinite, or at least as long as your lifetime. You just need to give them the skills to do it
all.”

“But that’s a huge thing to teach them,” said Doug. “In addition to all the other
things that they should learn––critical thinking, numeracy, cultural literacy––being a
self-learner is a whole skill set.”
One part of the solution, the
summit decided, would surely come from
reinventing the relationship between
universities and the corporations that
want to hire graduates. Kenneth L.
Kelzer, Vice President for Global Vehicle
Components and Subsystems at General
(L>R) Ken Kelzer, Karen Kerr, Valla Vakili, Mickey McManus

Motors, said that when he visits college

campuses, he’s often approached to become part of a consortium on a new manufacturing
approach––for example, additive technology. The price of admission? Usually about five
million dollars.
“When I ask, ‘What I would get for that?’ they say, ‘Well, you’ll have access to
everyone.’ But I don’t know what that means, and I just spent five million dollars. Now,
some universities––Carnegie-Mellon is one example––have started housing industry
people on their campuses in dedicated dormitories. I can put a person there for a year to
feel that university, see it, smell it, hug it, understand what’s going on. I can see the
research that’s being done, meet the students, and help mentor these projects on campus
so that we develop a real relationship. The students know what we have to offer, and we
and the university are establishing a different pattern.”
Douglas Dempster liked the sound of that and quickly wrote a post-it called “Ken’s
Good Idea,” which he posted on the whiteboard. “It’s really reviving an old-fashioned
idea, cooperation between industry and higher education, which has been around for a
hundred years. But it can’t just be industry giving academia money for sponsorships. We
have to co-invest more than that. It really means co-designing and teaching the
curriculum together.”

Sethuraman (“Panch”) Panchanathan, Executive Vice President at Arizona State
University, pointed out that his university had revived that idea long ago. “Ten, fifteen
years ago now, Craig Barrett, at that time the CEO of Intel, and Gary Tooker, Chairman of
the Board of Motorola, came to us and said, ‘We are starting a focus on internet systems.
It’s an emerging topic area, and we have no qualified people. Can you help us?’ I was at
that time the Chair of Computer Science and Engineering. I and a few other faculty
members spent three months asking people in industry, as well as our own recent
graduates, ‘What do you wish was different?’
“We ended up creating a new program on three fronts. One was co-curriculum
design, done jointly by Intel, Motorola, and ASU faculty working together to create a new
program of study in embedded systems. Then we designed internships and capital
projects in an industry with an academic mentor. And finally, we added developmentoriented research projects for the students who we asked the university to help us with.
Fast-forward to five years later. Every one of those students was hired by those
companies, and the companies wanted more and more. We became a national model of a
curriculum.”
“It’s very clear that the boundaries around academic institutions and businesses,
nonprofits, and government are changing,” said Randy Swearer. “They’re becoming more
porous. This always raises big questions about maintaining the integrity and purity of the
academic realm. But at the same time, how do we prepare people for actual work if we’re
not seeking input from the business world?”
Another part of the solution is to change not only how students are taught, but
when. Barbara Oakley of Oakland University, who has had great success with alternative
methods of education, said, “There’s this enormous population of learners that the
universities are ignoring. They target only people who are 18–24 years old. But the people
who really need the instruction are 25–50 years old. And at the other extreme, our way of
teaching STEM subjects to young people is almost crippling, despite the fact that we have
all this information on how to learn based upon what we know about how our brains

work. There are no books for kids on this subject. I believe the future of work would
change considerably if we addressed this.”
Part of Barbara’s own response
was to co-create Learning How to Learn,
the largest massive open online course
(MOOC) on the Coursera platform, with
over two million registered users today.
Learning How to Learn was a labor of
love made for less than $5,000 in
Barbara’s basement, and yet it had about
the same number of students as all of
Harvard’s dozens of MOOCs put together,
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and made for millions of dollars with hundreds of people.3

The Global (Human) Cognition Crisis
Barbara’s MOOC was motivated in part by our failure to take what we’ve learned
about the brain and apply it to the realities of learning. The work of another summit
member, Adam Gazzaley, also came out of the realization that we have almost deliberately
stunted ourselves with long-entrenched wrong-headed notions about the nature of
human beings, beginning with their very cognition. Adam, a professor of neurology at the
University of California at San Francisco and the founder of the Neuroscape laboratory
there, believes that “our entire species is facing a cognition crisis that has nothing to do
with knowledge or information.”
“Since the industrial revolution, we’ve spent a lot of time pushing information
content and acquired skills,” Adam says, “but we haven’t built the processing abilities of
our minds––the core cognitive cycle by which we interact with our world: how we

3. Barbara Oakley. Mindshift: Break Through Obstacles to Learning and Discover Your Hidden Potential (New York:
Tarcher Perigee, 2017), p. 218.

perceive, think, feel, and act. We don’t target attention, memory, decision-making,
emotional regulation, empathy, or compassion. All the tools that we use in our cognitive
neuroscience lab, like functional brain imagery, never reach the clinical world. Instead, we
use outdated pencil and paper tests, and we have no idea what’s going on in people’s
brains, even though we have the ability to do so. If you’re an eight-year-old and a B
student, we will never assess your cognitive abilities because we don’t think you have a
learning disability. We’ll simply say, ‘You’re a B student’––until you present a social
problem, and then we’ll prescribe one of our single-molecule pills that don’t really work
and have numerous side effects.”
Adam’s lab, Neuroscape, was featured on the cover of Nature for its work with a
video game that can enhance human cognition by leveraging the neuroplasticity of the
human brain, without pharmaceuticals. Playing the game for one month can give a 70year-old the multitasking and attention abilities of people in their 20s. Neuroscape
scientists are now working with the Food and Drug Administration in hopes of having
their game approved in 2018 as a nonpharmaceutical prescription for people with
cognition problems.
Adam’s work made the summit realize that cognitive growth could be thought of as
the next human right––particularly at the dawn of machine cognition, which was itself
made possible by the epoch of sensing, neural science, and the Information Age that
we’ve just lived through. Recent studies, for example, suggest that spatial literacy––often
measured by the ability to rotate a collection of objects in your mind and then draw it––is
a good predictor of one’s ability to earn an engineering degree.4 Doing that kind of
rotation is common in 3D environments. We tend to think of young people wasting their
time playing video games, but some of those games could actually be strengthening their
cognitive skills.

4. Sorby, S. A. & Veurink, N., “Long-term Results from Spatial Skills Intervention among First-Year Engineering
Students,” in Proceedings of the 65th Midyear Meeting of the Engineering Design Graphics Division of ASEE, 2010.

“We talk a lot about higher education and the changing nature of the university,”
said Randy Swearer, “but very rarely do we talk about the changing nature of learning.
Learning has been an industrial-age construction––we learn this stock of knowledge and
then we go into the workforce, and feel like we never need to learn again. But machine
intelligence is making us realize that lifelong learning is a fundamental obligation of
citizenship.”

Working with Machines
Autodesk’s Chief Technology Officer Jeff Kowalski walked into the room and
disabused every one of the notion that humans are special beings superior to the rest of
nature. “Human intelligence is of no particular importance on the intelligence chart,” Jeff
said. He meant that our inability to imagine our capabilities and limitations relative to the
world around us, including machine intelligence, constrains the ways we think about what
humans can and should do.
“Human intelligence is not
important to bugs, and it’s not
important to machines. So, once
machines start going up that
curve, it’s not like they’re going
to say, ‘Oh, we’re getting too
close to the humans!’ They’re just
going to go and go and go. And
it’s hard for us to accept that
there’s really nothing superior

Jeff Kowalski and Mickey McManus

about us, nothing important about our limitations. Except to us. And so, the ‘except to us’
part really winds up being the most important piece of the whole dialogue. What are
those things that are important to us? What do we want to continue to do? Because if an
activity is not fundamentally human, a machine should probably be doing it.”

Those sentiments resonated with Douglas Dempster. “I think of Steven J. Gould’s
argument of twenty-five or thirty years ago about the mismeasure of man,” Doug said.
“Gould argued that there is no one form of intelligence. There are infinitely many forms of
intelligence, which are really just competencies within a problem space, within a cultural
confine of some kind. And so, I wonder if we are really thinking about artificial
intelligence correctly by imagining it to be this single-dimensional form of competency––
the Go competency or the Jeopardy competency. If we think of intelligence as
multidimensional and having a cultural history, do we really have to worry about
machines outstripping us of everything that is human? We are going to be moving
together with machines, as we have been for millennia really. Developing human–
machine cultures.”
Jeff just smiled. “You’re absolutely right. We think nothing of the physical
machines that surround us today––our toasters, our blenders, our cars. I think we’ll adapt
just fine to having these mental machines as our colleagues.”
Jeff has been with Autodesk for 25 years, but his long quest for real CAD software
is only now coming true. “What we’ve had up to this point has not been computer-aided
design. At best, it’s been computer-assisted documentation. All of the design, the actual
contemplation, the prediction, the analysis, has actually occurred solely in the user’s
mind. We’ve been riding a ‘difference in scale’ since the 1950s. But when a certain level of
computation becomes available, connected to data-sets in the cloud, a ‘difference of kind’
software finally becomes possible. Now we can give the computer the goals and
constraints of the problem and have it do the generation, the ideation, the drawing for us.
In the end, it presents its ideas for our evaluation.”
How is this new “generative software” being received by designers? “We’ve done
user studies,” Jeff said, “and the reactions fall into two basic pockets: ‘don’t you dare,’
and ‘thank God you’re here.’ In the ‘don’t you dare’ camp are people who say, ‘I’m the
creative person in the room. It’s my job to do the ideation and translate client goals into
outcomes.’ And in the ‘thank God, you’re here’ group are people who say, ‘I went to school

to do design, not drafting. I’m thankful that I get to continue exploring the real goals, the
real constraints, the real drivers of the problem, and I can delegate the tedium of
representing them to a computer.’”
And there’s one other benefit: working with intelligent machines makes humans
better, too. A man named Fan Hui was ranked the 632nd Go player in the world when he
lost all five of his matches against Google’s AI called AlphaGo. Instead of becoming
discouraged, he became an adviser to Google and played many matches against AlphaGo
over the next five months. Fan Hui has now risen from 632nd place to a ranking in the
300s, because playing AlphaGo caused both the human and machine to improve.5
“What we’ve found,” said Jeff Kowalski, “is that people in the ‘thank God you’re
here’ category are interacting with the tool and learning and exploring far more than
before. There are so many possible ways to do a building, a mechanical device, a bridge.
Yet we get into our patterns of thinking and it’s hard to get out of those. Here, the
machine is like a design partner. It’s exactly as if you’d hired someone. Over time it learns
your patterns, your style, and brings you new ideas.
“But what if the ‘don’t you dare’ group was
partly afraid of losing their livelihood?” asked
Doug Lederman. “Machines that generate new
ideas and designs on their own are a huge threat
to human beings. In higher education, there’s
enormous fear of technology among some
professors because it’s often portrayed as cutting
costs, which usually means replacing teachers.”
“I think I speak collectively for Autodesk,”
said Jeff, “when I say that the job-replacement
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fear presumes a limited quantity of work to be

5. Cade Metz, “The Sadness and Beauty of Watching Google’s AI Play Go,” Wired Magazine, March 3, 2016.
https://www.wired.com/2016/03/sadness-beauty-watching-googles-ai-play-go/

performed. And that’s just not true in a whole variety of domains. There is plenty of work
left to be done. The way we have allocated resources and money is a different limiter, and
if we can unlock that, we can actually do more, rather than simply doing with fewer
people, or replacing people with machines just to return shareholder value.”
“So, people have to be patient and seek new skills while this shifting of jobs
happens?” said Doug.
“For jobs that are really being eliminated, yes. But sometimes what looks like job
elimination is actually job augmentation,” Jeff said. “Go back to the ‘difference of kind’
idea. Maybe I no longer need a human architect to design public storage facilities––you
know, those blocky designs that consist of boxes that are quite algorithmic. Is an
architect going to say, ‘Well, I’m only trained to do boxes, so there goes my job?’ No. That
same architect can now design something like the Shanghai Tower, arguably one of the
most technologically advanced buildings on the planet, which was achieved by pairing
human architects with this ‘difference of kind’ computing tool. Sure, there’s some reskilling necessary. But it’s not like he suddenly had to quit being an architect.”

Working with One Another
The summit participants readily agreed that machine cognition makes lifelong
learning imperative. But what about the human ability to collaborate, which is another
key requirement of “STEAM” education (STEM plus the arts) and STEMpathy jobs? Would
the era of generative software make human collaboration irrelevant? Hilmar Koch,
Autodesk’s new Director of R&D for the Future of Storytelling, spent much of his prior
career at Lucasfilm’s special effects company, Industrial Light & Magic, before joining
Autodesk a year ago after the production of Rogue One: A Star Wars Story (2016).
Collaboration is fundamental to filmmaking, and Hilmar spoke about the technology he
was pursuing to enhance it for everyone.
“We’d all like to go on a great search for something, but we’re also cavemen who
fear to enter the place that holds the treasure we seek,” he said, getting a laugh when he

added, “That’s not me, that’s Joseph Campbell. But my point is that there’s something in
this time we spend with other people, facing difficult challenges, that binds us together
as a community of creators. We don’t want to lose that, because that’s where we
transcend fear and self-doubt. That’s the story about the story-making process that we
tell after the fact.
“The question is, how do we reduce the friction so that more people can have the
joy––and give us the benefit––of telling the big stories we need to hear in the future? I
used to believe I’d never replicate digitally the experience of working with other people in
person. I now think it’s not only possible, it may even be better when we’re endowed,
shall we say, with electronic computation and distribution of ideas and media. The simple
act of someone sharing her screen, for example, gives me an instant idea of her mind, the
way she’s laying out information and thoughts for herself.”
Hilmar showed a brief film of his Narrativa group creating a “virtual production
environment” using ordinary mobile devices. “Imagine people on a movie set. That is not
where the story is actually being told. It’s told in the editing room after production. That’s
why we shoot things from different angles, to give the editor more choices to work with.
We wanted to replicate that digitally to capture the spontaneity of the problem-solving
process.”
In the film, pictures or videos shot with a tablet computer, from any location or
camera angle, were automatically sent to an editorial system with a shared story timeline.
“We used to spend millions of dollars for a motion-capture rig with hundreds of cameras
in the ceiling and oodles of technology. Now we have it during preproduction in our
mobile devices. When it hits the consumer level like that, you start to see a real
democratization of storytelling. And this goes far beyond Hollywood. It’s for architects,
car designers, anyone, really.”

Income Inequality and the Diffusion of Technology
The summit liked the sound of those predictions about collaboration and
storytelling aided by computation. Their hopefulness faded a bit when they turned their
attention to socioeconomic realities, in particular, income inequality.
“I’m not worried about
automation per se,” said Marina
Gorbis. “I think there’s going to be
more and more work. We’re not
racing against the machine, we’re
racing against our own social
structures; 90% of new jobs are
gig jobs. The gig economy has
been building for forty years and is
not going away. These platforms
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are not just renegade
entrepreneurs. Companies like Walmart are internally using the same tools and
techniques to hire retail staff. Work will be very different everywhere, and the social
discontinuities will be profound. We’re having the wrong conversation about this all over
the country.”
Sarah Hunter felt that society owed its citizens something like a meta-education in
confidence and character. “It’s important to focus on human beings’ ability to handle
uncertainty in life and work,” she said. “Rather than trying to predict the future, we
should focus on being able to deal with very complex and uncertain situations, wherever
you are in life. To use two old-fashioned words: we need the ability to hustle and
improvise. Those qualities are never going to become outdated.”
Alastair Fitzpayne, the Executive Director of the Future of Work initiative at the
Aspen Institute, sensed the source of Sarah’s comment. He said, “There’s a huge social
contract debate that our country needs to have. Some people suggest 36 million people

are now working independently. Freelancers themselves say it’s more like 57 million.
These people have none of the traditional benefits that you get from working at a
company. No health care, no retirement, no unemployment insurance, no worker’s
compensation. They’re living with a huge amount of risk. On top of that, we now have 1.4
trillion dollars of student debt. The cost of living in many places where you could be
potentially employed is so high that people can’t tolerate the risk of moving there.”
This was a key issue for Valla Vakili. “We need better financial products, because
there’s a growing realization that today’s customer just does not have the stability of
yesterday’s customer. Much of the freelance gig and entrepreneurial economy involves
people with sporadic cash flow. Today’s financial products are not designed for that. And
so, you’re going to see many banks working to provide a new set of infrastructure to
enable that economy, to make it more worker friendly.”
Peter Hirshberg, who has been studying regional economies, said, “We can see
why there’s economic growth in the cities, where there’s education. I worry about the
more rural areas. How do we think about ‘future of work’ in places that haven’t seen the
benefits of technological diffusion?”
“The diffusion of technology has to happen locally,” said Andrew Anagnost. “We
have to listen to the people affected and learn how we can change the situation and
accelerate that diffusion. The uneven distribution of the benefits of technology can lead
to all sorts of bad things––from the balkanization of social discourse to the rise of
demagogues to outright war. If we don’t do something about it, it’s going to have a much
more profound effect on us, in the next 10-year horizon, than anything else, including
climate change. So, for me, the whole topic of ‘the future of work’ is really about
equalizing the benefits of technology for social stabilization.”

Cities, Economic Mobility, and the Retreat of the State
Mickey McManus, an Autodesk Fellow, Senior Advisor to Boston Consulting Group,
and formerly the CEO and Chairman of MAYA Design, drew a 2x2 matrix on the whiteboard
that he learned from his partner at MAYA, Dr. Peter Lucas.
The matrix is built on two vectors that encompass, in a broad way, the system of
our society: 1) do we know how to do something? and 2) is it about money, or do we even
know if we can ever make money doing it?
In the quadrant where both things are yes, we have big businesses like Walmart
whose job is to become a machine for driving down cost, raising access, and delivering
shareholder value. In the quadrant where we don’t know if something’s possible, but we
know there is money to be made if we could figure it out, we have start-ups and other
entrepreneurial efforts. In the quadrant where we do know something’s possible, but it
isn’t about money––like curing polio or malaria––we have foundations and NGOs.
Finally, in the quadrant where we
don’t know if something’s possible, and we
don’t know if it could ever make money, or if
it would take more money than any one
market entity would be willing to risk to find
out––for example, the space program during
the 1960s, or creating the worldwide network
of information now called the internet––we
have civil institutions like the government.
The common notion that most of our innovation is created solely by entrepreneurs
in the “free market” is a misconception. In fact, most major innovations in America that
successfully went from impossible to improbable to a necessity have had their
foundational work underwritten by taxpayers. The transistor, which grew into the
semiconductor revolution, was the product of Bell Labs––a privately held company that
was heavily supported by government funding. The achievements of Elon Musk’s SpaceX

would not have been possible without decades of work by NASA. Driverless cars and
drones are two brand-new technologies that resulted from the investment of public
funds.
The quadrants of the chart are important, but it’s the flows (and levels of trust)
among them that hold many of the greatest challenges. How do you move from basic
research, to entrepreneurial activity, to scaling as a big business? What are the reliable
“pattern languages” that foster successful public-private partnerships?
Valla Vakili of Citi was the first one to call the new situation by name. “We’re in a
moment where the old hasn’t died yet, and the new hasn’t been born. We have an
opportunity to redesign the system. But what’s scary for me is the retreat of the state.
System-level change needs the state in some capacity to direct the change toward the
collective good. So I’m curious about who comes in to fill that gap. If it’s not the state, is
it cities? What public entity comes in to give it shape?”
“One thing you don’t want in this whole debate is ‘the Silicon Valley CEO as
savior,’” said Andrew Anagnost. “The only CEO you should trust is a retired one, and then
only a little bit. If you want an oligarchy, we can get you there really fast. I do not want to
see corporations becoming the institutions of social change in this country. Yes, CEOs
have a role to play as individual catalysts and advocates, but there’s also civil society and
government institutions.”
“I work here in Silicon Valley,” said Marina Gorbis, “and I’m appalled by some of
the things I hear business leaders say.”
“When they float ideas like universal basic income,” said Andrew, “I shudder.
They’re talking about creating a permanent serf class.”
“I’ve seen an explosion of innovative economic and training models across the
United States,” said Peter Hirschberg, who co-wrote the book Maker Cities. “This is
something that’s happening so quickly that people are barely keeping track of it. But it
indicates that there’s a lot of capacity working on this, and it’s probably ready to receive a
lot of the innovations we’re talking about. As tech companies expand, how do we

encourage growth and development apart from the usual cities? Phoenix worked out well,
Seattle worked out well. But can that be done in Cleveland or Youngstown?”
There has been much adulation for cities in the United States in recent years, but
some people question the health of the successful-city syndrome. The rise of hypercompetitive, capital-hungry cities like San Francisco, Portland, Seattle, Austin, and Boston
seems to be coinciding with the receding of the federal state that Valla mentioned. Are we
seeing the “feudalization” of the nation into competing city-states?
“Cities are very attractive places for people who have education and skills,”
Alastair Fitzpayne said. “They’re an attractive place for companies to locate, and they’re
attracting investment. But as we have seen over and over again, the exact opposite is
taking place in rural areas across our country, and that’s obviously having economic
effects, and it’s having health effects. Look at the opioid crisis in rural parts of this
country, which are a huge part of our labor force. I think the challenge is to figure out
how investment moves into those areas and how we get rural America connected back to
opportunity.”
“That’s a great way to frame it,” said Peter. “There’s a connection point between
the locations where this happens and policy. Certainly, in the United States, we’re
bifurcating into rapidly growing, sophisticated cities, while the interior places aren’t
growing, aren’t as well-educated, and are kind of falling behind.”
“It’s the technology diffusion problem again,” said Andrew Anagnost.
“Then that’s a clue for us,” said Valla. “The government isn’t retreating in China.
Neither is it happening in Germany, where success in clean energy was in response to
state initiatives. We have the unwinding of many institutions right now that are related to
what we’re talking about. And we’re competing with countries that provide a public-sector
partner for private sector advancements. They have both.”
“Meanwhile, our stock market is booming,” said Marina Gorbis, “but it’s not doing
any good for most of the population. You have to have assets to benefit from the stock
market: 80 percent of stocks on the market are owned by 10 percent of people.”

“If you look at the end of the Gilded Age and the beginning of the 20th century’s
industrial age,” said Peter, “you’ll see that a mid-course correction to capitalism went on.
The Progressive Era brought child labor laws and health laws, and then we did it again
during the Depression.”
“I’m not talking necessarily about wealth redistribution,” said Marina. “I’m talking
about a lot of people who are excluded from their ability to leverage capital and get
access to capital. In response to this we’re seeing, among other things, a growing
movement of coops to give people assets. People are creating coops at the local level––
for example, by purchasing coops. The platform-coop movement imagines an Uber that
isn’t owned by venture capitalists and a few others; it’s owned by the drivers.”
“And how do you convince a person to learn something new when he hasn’t been
in a learning environment for most of his life?” asked Alastair Fitzpayne. “Take a 55-yearold truck driver who’s going to lose his job. How do we develop a system to help him be
more adaptive and evolve as change begins to accelerate? It seems that we need
something governmental like the GI Bill.”
“Which is obviously related to Valla’s point about the retreat of the state,” said
Peter. “If we don’t make decisions about how to go forward with the objective function of
capitalism, things may agglomerate more, just as tech companies and cities tend to
agglomerate. That suggests to me that in this kind of moment where the population is
throwing up its hands, and is open to new forms, we need to ask ourselves what the midcourse correction to capitalism for today is. Tim O’Reilly has a new book out, WTF: What’s
the Future? in which he says that the pursuit of profit above all else is not going to get us
there.”
“As a banker,” said Valla, “I’m always looking for areas where supply/demand
imbalances can be addressed through better products and better financial incentives. For
me, a big one is economic mobility and job discovery. We’re not as mobile as we used to
be as a country.”

“I worry that the term ‘economic mobility’ is a little inside-out,” said Andrew. “I’m
more concerned with technology mobility. Economic mobility means ‘go where the jobs
are.’ Technology mobility means ‘bring the jobs to the people.’”
“But the reality is that many of the best jobs are around big cities, the innovation
hubs,” Valla replied. “For every high-tech job, there are studies that say five other jobs are
created in the local economy. The problem is that the methods people use to think about
job movement are very narrow. The discovery model––sites like LinkedIn, Glassdoor, and
others––is broken. And another big barrier to movement is just money. People don’t have
the money to explore options, to think of themselves in a different place in a different
capacity. So that’s a space that will be a long-term focus for us: how can we provide some
of that financial and psychological infrastructure that will be necessary for people to
move? To me, that’s at the heart of vitality.”

Software Bias and Diversity
It’s also at the heart of a question we posed when we sent out our invitations to
the summit: “How do we design a future where everyone thrives?” Bankers are realizing
that providing sufficient money and other resources can create the conditions necessary
for imagining different personal narratives into the future. It might not be that jobs are
collapsing but rather that the people with the right skills won’t be in the right place.
Yet our software often reflects outmoded mindsets, which is a big issue as
machine-cognition evolves. A subtle bias built into code can become greatly magnified.
Joy Buolamwini, a Rhodes Scholar at MIT’s Media Lab, founded the Algorithmic Justice
League because she discovered as a student that the facial analysis software she was
using couldn’t detect her face. The people who coded the algorithm hadn’t taught it to
identify a broad range of skin tones and facial structures.6

6. Joy Buolamwini, “How I’m fighting bias in algorithms” (presentation, TEDxBeaconStreet, Brookline, MA,
November, 2016), https://www.media.mit.edu/posts/how-i-m-fighting-bias-in-algorithms/.

A version of the same problem can be seen on social-media sites, where potential
employers can’t explore how job candidates have worked in a team, because there’s no
currency of “team.” They can’t learn how people succeeded or failed on a project because
there’s no currency of “project.” The Internet Movie Database tells us much more about
projects and collaboration in Hollywood than we can find out about our workforce on
social networks.
“Something we’ve come to recognize
about social media,” says Marina Gorbis, “is
that we embed values in it. We think of
algorithms as pristine things that sort and
filter everything for us, but actually, they’re
not pure and logical. And so we need
human ethics and judgment when we look
at their results.”

(L>R) Sarah Hunter, Valla Vakili, Marina Gorbis

“Having some basic ethical processes and training in place for engineers is
essential to making things better,” said Sarah Hunter.
“Tech companies have a responsibility to build tools that make for a more convivial
workplace,” said Peter Hirshberg. “These things are supposed to be social, but we often
end up with less social capital when we use them.”
Adam Gazzaley concurred, “The technology tools often create bubbles around us
and disconnect us from other people. It seems clear to me that a lot of technology
companies didn’t put enough thought into how our brains work in strong and weak ways,
and how the technologies might degrade what makes us most human as opposed to
enhancing it.”
Bias in job-searching software came as a surprise to Danny Guillory, an attorney
and Autodesk’s Head of Global Diversity and Inclusion, when he first arrived at the
company. “I sat down with some of our recruiters who said they were having difficulty
finding diverse candidates,” Danny said. “They would do typical Boolean searches on

LinkedIn, putting in all the technical requirements that were needed for the position, and
they got back a list of exclusively Caucasian males.
“I asked them to keep the search the same but add ‘Society of Women Engineers.’
Up came a list of qualified women. Then I asked them to add ‘Florida International
University,’ and up came a list of qualified Hispanic candidates. The last two searches
weren’t surprising. But the first one shows that machine learning can provide you with
whatever it thinks you want. It’s trying to make things as seamless and easy as possible
for me, based upon its interpretation of what is seamless and easy. It doesn’t necessarily,
by definition, try to do things that would disrupt how I think about things.”
Danny said that in 2050, Nigeria would be the fifth-largest country in the world. An
enormous amount of construction will take place there between now and then. As we fill
our design software with data-sets, we have to make sure that we’re including these
growing regions of the world––their resources, local materials, capabilities, cultural
factors. Such parameters get set early on, and the software goes off in a certain direction.
By the time you realize that a major opportunity has been missed, it’s too late to recover
it. That, too, is a big part of diversity and inclusion.
“But what’s the right amount of diversity and the right type of diversity?” Richard
L. Miller, President of Olin College of Engineering, wondered. “I’m asking because
academic institutions don’t really know how to do this themselves. There’s gender and
the ethnic background of students, but there’s also differences in the way people think.”
“That’s true,” said Danny, “and I know people get nervous about social changes
that look artificial. But when you’re trying to turn around something that’s been operating
a certain way for 50 years, there’s no choice but to be a little bit deliberate.”
“Panch” Panchanathan said, “You might want to think about those institutions that
have, as part of their persona and identity, access as their mission. Arizona State
University is the only public university in the nation where the socioeconomic diversity of
our state is matched exactly by our student population. All of the other diversities you’re
talking about get captured very nicely if you focus on socioeconomic diversity.”

“But Silicon Valley, as I’m sure you’ve been reading,” said Danny, “has not had a
great track record in diversity. For people who are zealous about it, I’m never moving fast
enough. Then there are people on the other side who are resistant. I’m always playing
toward the middle of the bell curve.”
Danny concluded by telling the summit about specific programs that Autodesk had
in place to support the development of its existing workforce. “In our product group,
we’re doing a specific program around women in the role of software architects. We’re
deliberately identifying people and making sure they get the development they need to
compete when those positions become available. We’re doing the same thing in the sales
organization, where we saw a big gap in women represented above a certain management
level.”

Silicon Valley, Regulation, and Privacy
All efforts at making the world a
fairer place are welcome. But, at the same
time, huge historical and technological
forces are at play. How much influence do
human beings really have over the destiny
of the species? Quite a bit, in Andrew
Anagnost’s view. “I’m a techno-contrarian,”
he told the summit members. “I don’t like to
go with the prevailing wisdom of what’s
going on in Silicon Valley. We let a small
group of people accumulate an enormous
amount of power that’s mostly driven by ego and the fact that there’s nothing to stop
them. It’s oligarchic. Silicon Valley hates the word regulation, but I’m not afraid of it. As a
matter of fact, I like regulation as a way of leveling the playing field, and I believe there’s
a role for public discourse on what makes sense for regulating things.”

Andrew has a personal theory of change management that he would like to see
applied to Silicon Valley. “Find a pipe that feeds the beast, and break it. I’ve been thinking
a lot about which pipe to break, and I think it’s privacy. We should start moving more in
the direction of what Europe is doing with the GPDR––the General Privacy Data
Regulation. Everyone should own their personal information,” he said. “You break that
pipe in the Valley and you’ll have people scrambling left, right and center.”
“Because it undermines the whole business model,” said Marina Gorbis.
“Yes, it does. People should be able to opt into uses of their information that
benefit them, rather than having someone steal the information and turn the person into
a product rather than a consumer. It will make life tougher for us here at Autodesk, too,
because we also will have to start telling a clear story to the consumer: ‘If you give us
your data, we can do this for you.’ But our society is way overdue for this.”
“I don’t know that a lot of people care about their privacy,” said Karen Kerr. “They
have the option to opt out, but they think the value they’re getting makes it worth it.”
“There are people who have stopped caring,” said Andrew. “That’s true. But there’s
a whole generation that didn’t realize what they ceded in the process, and they’re starting
to wake up.”
Sarah Hunter said, “You’re looking at the entire system of big data companies and
saying, ‘What’s the one ratchet I can turn in this network to affect the whole thing in a
positive way?’ I think when you get down to the plumbing like that, it can be dangerous.
It’s all so intimately intertwined.”
“Change management is a dangerous venture and not for the fainthearted,”
Andrew replied.
“I’m in policy,” Sarah continued, “and I am not opposed to regulation per se, but––
as a tool to solve market problems––it is a very blunt one. We have to be sure it’s the best
option before we do it because it takes a long time to get in place and a long time to
unwind. I think other countries are going to come at this from the perspective of taxation
or safe harbor protections, which are different ways to try and change the behavior of

companies. What about regulating AI itself––are you in favor of that?”
“Yes, I am,” Andrew said, “but AI’s more complicated. First, what are you going to
regulate? If the United States says, ‘We won’t use AI for this,’ the Chinese will ignore that,
or the Russians will ignore it. Somebody will ignore it. The regulation would have to be
global, and I just don’t see that happening. But we can start encouraging positive uses of
AI. For instance, we can look at how municipalities spec particular projects. As a
developer, you can go to them and say, ‘We want to use this level of automation. If you let
us do that, we can offer you three bridges for the price of one.’ That’s a pretty hard
proposition to turn down. We can start demonstrating this idea of doing more better with
less. We can start injecting AI into the system in ways that have a clear economic benefit,
that are clearly positive to society.”
“That’s market intervention,” said Sarah.
“Yes, it is,” said Andrew with a smile. “When you can’t regulate something, you
have to do it a different way.”

The Future is Remaking the World
By the time we reached the last hour of our summit on the future of work, the
members all agreed that far from being made jobless by robots and machine cognition,
people hadn’t begun to do the real work in front of them. Even if we confine ourselves to
the little slice of the universe that we’ve already touched, the challenges and
opportunities are awe-inspiring. Our infrastructure across the planet is crumbling or still
unbuilt, and once this is addressed, there’s a massive job ahead to make the things that
10 billion people will need to live well in a world that can’t take any more environmental
stress and where the very nature of things is changing from static to automated and
dynamic.
“If a thing can be done, it will be done,” Rick Miller said. “Engineers are people who
envision what has never been and do whatever it takes to make it happen.” Rick was the
first person to be hired when Olin College was founded outside Boston in 2002, and as

president of that experimental institution, he has overseen the building of the entire
campus, which has 350 students today.
“We’re moving to the maker economy,” he went on. “You’re seeing this all over the
world. Everybody now has a project in their freshman year, no matter what their major is,
and it’s beginning to expand into other years as well. You walk into a school today and
you see small tables with people making things. It could be writing a book, it could be
making a robot. Life is a maker project. Why? Because making things changes who you
are. At the end of the day, it’s not about what you know, it’s about what you can do with
what you know.”
“We’re seeing the same thing in banking, too,” said Valla. “There’s a recognition
that most or all consumer-facing, as well as institutional banking, products are built for
an economy and a way of life that is rapidly eroding. To revamp and retool at the same
pace as not only start-ups but also major platform players, we need to have makers at
scale in the bank. And that’s a new skillset that it’s hard for us to recruit for. It’s not just
engineers; it’s also entrepreneurial folks and people who know how to write and
communicate. And once we have them, how do we integrate them with the rest of the
bank so that people with their background have a path through the bank and out to
customers?”
Peter Hirshberg said, “I think we’re all realizing that we’ve been stunted on many
levels, from education and economics right down to cognition. We’ve been denied
something that has hurt our development. You have to get people to understand this
without making them feel wrong or stupid. It strikes me that Autodesk has a unique
ability to help get to the other side. What does it look like when we’re working with
intelligences that augment us? Especially when we think about these balkanized parts of
the nation that aren’t as successful. They’re having trouble seeing what the future looks
like. Figuring out the best ways to show examples of that, to focus on cities and education
and popularize that, seems to be something that this place uniquely has, with its focus on
making.”

The Importance of Stories
After long discussions about the various dimensions of the future of work––from
technology to policy, economics, and education––the summit concluded with a
conversation about the importance of stories at historical moments like this. A useful
story makes sense of complexity, gives it human scale, and lights a path forward. We need
new stories for this epoch. A real problem today is the way we imagine what’s possible:
how we educate or miseducate people, what a “job” is versus the work to be done, how we
train people and connect them to work, how we measure and value human creativity and
imagination. We have to remember that the stories we tell matter, and that the ones we
believe in more often than not become true.
“The key with anything is the story,” Danny Guillory said, “because the story is
something that can scale and inspire. When you talk about creating awareness, it’s having
a story that has legs and carries you, inspiring people and bringing them not only to the
Autodesk brand but to the brands of all of you in this room, and to any of our
organizations. We see all of us potentially being able to benefit from this.”
“And we can locate ourselves in that narrative, too,” said Peter Hirschberg. “Here
we are, sitting at Autodesk thinking and talking like policy people. I remember when I
first came out to the Valley to work for Apple in the ’80s. Steve Jobs said, ‘Come out here
and change the world.’ Back then, changing the world was indistinguishable from doing
good. It never occurred to anyone that all this tech stuff would have other kinds of
impact, whether it was the antisocial effects of social media or the effects on the
workforce and everything else. It’s been interesting to watch, particularly since the last
election, the degree to which Silicon Valley is now taking this seriously.”
As people were packing up their things, a summit participant told a story about
well-known AI researcher and cognitive scientist Gary Marcus. One day, at a restaurant,
Gary noticed his young child figuring out how to squirm out the back side of her chair.

She was about three years old, and she’d clearly never been in that chair before. She’d
never had volumes of training data for that chair loaded into her mind. She just figured it
out and did it. It’s easy to see one masterful skill used by machines––in chess, Go,
Jeopardy––and have the illusion that they are soon going to be us. But the machines are
just a different kind of intelligence being raised in and among us. Human beings will
always remain astonishing creatures, and we have to trust in that notion.
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Introduction
The future of human work in the age of pervasive automation is remarkably
complex. Silicon Valley sometimes offers quick solutions to intricate issues like this, but
reducing problems to simple targets for expansive fixes often makes the situation worse.
To better understand the future of work and the ways that Autodesk could have the most
positive impact, we invited leading voices from academia, policy, education, and industry
to join us for a summit on the future of work in San Francisco during the first days of
November 2017.
We included, as catalysts, visits from several Autodesk executives as well as
product and initiative leaders within the company. Because Autodesk’s focus is on the
future of making things, our discussions tended to center on the built world––from
physical infrastructure, to the places we live, to the things we use and the stories we
make.
For two memorable days, the participants debated––and agreed on––a number of
key points. Among them, that there will be no shortage of work in the future. In fact, work
per se will probably increase at all skill levels. However, there will also be no slowdown in
the development of automation, robotics, and machine intelligence. We will not escape
the turmoil of the “valley of dread” between technology-driven shocks. Specific tasks that
define a job, as well as some job categories themselves, will disappear or evolve beyond
recognition, obliging us to continually learn the new skills that the future demands.
The summit was a remarkable, nonstop conversation about how we can thrive by
making things that belong to the 21st century––more things for more people, designed
better, and built with less impact on the physical world. No summary can convey the
character of the meeting, but the following report captures the big ideas as well as the
nuances that emerged in the participants’ dialogue. We invite you to read on.

A Future of Abundance
Humans build and rebuild their environments, at scale, across the entire planet,

generation after generation. We learned much about making things in the industrial era
of the 20th century, but this resulted in unintended consequences for our resources, our
population, and the Earth itself. Now, with 10 billion people predicted to be alive in 2050,
our task in the 21st century is to learn to make the right things, and many more of them in
the right way, with much less impact on our planet.
Some of the topics we discussed during our summit on the future of work spurred
complete agreement––such as the necessity of lifelong learning and, to our surprise, the
idea that humans as a species were undergoing a cognition crisis. Other things were more
controversial. Some participants focused on cities as the place to make positive changes,
while others worried about the retreat of the federal government and the “feudalization”
of America into competing city-states. Income inequality was a common concern, but
some felt that access to capital was the key issue, while others wondered if we should
rethink the fundamental objectives of our economy and demote shareholder benefit as
the primary objective of corporations.
Still, at the end of our time together, the tone in the room was overwhelmingly
hopeful. Developments like generative software, pervasive computing, and robotics would
take over tasks that were repetitive, data intensive, and dangerous, but in the process,
they would likely increase the human tasks to be performed at all skill levels. As in the
case of everything else in an automated world, the future of work would be one of
abundance, not scarcity––as long as people committed themselves to lifelong learning
and using their basic human virtues to light the way forward.
“To imagine that some jobs won’t go away due to automation, AI and intelligent
machines is to engage in magical thinking,” says a brand-new report from Cognizant
called “21 Jobs of the Future.”1 But the report goes on to say, “To conclude that many new
jobs won’t appear due to automation, AI and intelligent machines is to fall prey to a
simple lack of imagination.” Or, to use the words of summit member Peter Hirshberg of
1. “21 Jobs of the Future,” Cognizant.com, Center for the Future of Work, November, 2017,
https://www.cognizant.com/whitepapers/21-jobs-of-the-future-a-guide-to-getting-and-staying-employed-over-the-next10-years-codex3049.pdf

the Re:Imagine Group, “The reason the future looks bad is that we’re not telling the story
of how it all goes right.”

What If There’s More Work Than People?
The summit began with an “inspiration harvest” of essential topics volunteered by
the group. To get the process going, Randy Swearer, Autodesk’s Vice President for
Education, thought back to our previous summit of half a year before. “What kind of
methods are going to come to the center in the world of co-creating with machine
intelligence?” he asked at the outset. “In our first summit, ‘Learning with Machines’ in
June 2017, unexpected things emerged. The kind of learning characterized by the liberal
arts––being able to combine abductive, deductive and inductive reasoning, and critically
understand context––kept coming up again and again. Literally everyone, from computer
scientists to engineers to business people to humanists, all agreed that the liberal arts

were fundamental,” Randy recalled. “Beyond that, understanding what is computable,
problem framing for machine intelligence, and systems thinking, were all repeated
concerns. But what was most interesting was the repeated discussion of creativity and
the panelists’ belief that encouraging creativity had to be a big priority in education now.”
“What I’d call out is the growing gaps in socioeconomic status,” said Doug
Lederman, the editor of Inside Higher Ed. “Will automation close or expand those gaps?”
“Yes, I think there are huge issues around income inequality and economic equity,”
said Marina Gorbis, Executive Director of the Institute for the Future. “The way people are
going to do their jobs in the future is going to be very different.”
Karen Kerr, Senior Managing Director of Advanced Manufacturing for GE Ventures,
said, “I’m thinking about declining birth rates in first-world countries. People have this
fear that they’re going to be displaced because we’re using automation to take their jobs.
In a sense, this is technically true, but we all know there will be new jobs. I’m more
concerned that, at least in the developed world, there will be fewer people to do them.”
“I just wrote down something similar,” said Sarah Hunter, the Head of Policy for X,
formerly Google X. “It has to do with the economic challenges that places with aging
populations will face. In countries like ours and Western Europe, we’re going to have a
decline in tax revenues because of the sudden retirement explosion. People are feeling a
panic about machines taking all the jobs. But in fact, we might be overwhelmed by the
alternative reality of not enough workers and too many old people without the tax
revenue to care for them.”
Interestingly, the summit had instantly rejected the mass media’s key idea about
this subject: that intelligent machines will leave humans with nothing to do. Andrew
Anagnost, Autodesk’s new CEO, was the strongest believer that there would be no
shortage of meaningful work. “Historically, every cycle of automation has actually ended
up producing more jobs, not less. For some reason, we’ve gotten ourselves hyperpanicked in this round, and we had a similar panic fifty years ago. But every time, things
were created that none of us imagined. Yes, there will be disruption in some of the

professions we work with. But on the other side, there’s going to be more projects, more
things being built and redone. There simply isn’t enough capacity in the customers we
serve, and the entities we serve, to do everything that needs to be done. Can we do it in a
such a way that the planet can survive it? I think we can, and I think automation is a very
helpful vector in that area.”
Marina Gorbis said, “I totally agree with you
that new technologies create new jobs. However, the
data also show that, in the first wave, they depress
wages.”
“That’s part of the Valley of Dread,” Andrew said.
“There’s always a bleak valley between these
historical epochs. And now the epochs are coming at
us faster, giving us even less time to respond. To
deal with that, we absolutely must create a more
adaptable and resilient work force, there’s no doubt
about it.”
Andrew Anagnost and Randy Swearer

A lack of skills and proper mind-set, not a

lack of jobs, was the problem we were heading toward. But what about the exponential
growth of networked computing power? Would Andrew’s views hold up when automation
and machine intelligence became pervasive features of society?
“Yes, there’s going to be more machine learning, more robots, more artificial
intelligence,” said Andrew, who had been Autodesk’s CEO for six months when the summit
was held. “That cat’s out of the bag, and there’s no way to put it back. But we’re talking
about ten billion people on the planet by 2050. Parts of the world that aren’t developed
yet are going to explode.”
“I’ve been thinking about our aging population and automation,” said Valla Vakili,
the head of Citi’s Venture Studios in San Francisco. “Frequently, we talk about these
things in terms of loss––jobs are disappearing, retirement money won’t stretch as long as

it should, and so on. The dominant model is always scarcity oriented. But the world you’re
describing suggests that we have to move from ‘scarcity thinking’ to abundance-driven
solutions.”
“More is inevitable,” Andrew replied. “And if we want stable, peaceful societies, we
need a vibrant middle class. That middle class is going to need more of everything,
starting with physical infrastructure that is crumbling in the mature world and is unbuilt
in the developing world. In a future like that, what’s our responsibility as a technology
company? I believe it’s not to help you survive it, but to help you thrive in it.”

Learning How to Learn
Increasingly, informed thinking reflects the above optimism. But, above all else,
we must make huge changes in the way we educate our citizens. The talk in the “hard
disciplines” is now about the need for “soft skills”––empathy and compassion, and the
ability to collaborate and co-design. Teachers are realizing that they must prepare their
students for “STEMpathy” jobs, as the journalist Tom Friedman calls them2––jobs that
demand expertise in science, technology, engineering, and math but also require the
ability to connect and collaborate with other human beings, to communicate a vision to
teams and investors, and to tell a story in a way that rallies people to a cause.

2. Tom Friedman, “From Hands to Hearts,” The New York Times, January 4, 2017.
www.nytimes.com/2017/01/04/opinion/from-hands-to-heads-to-hearts.html

Randy Swearer addresses the group.

To some educators at the summit, this need itself caused concern––not because
they didn’t believe in it, but because they didn’t understand how they could make their
students into “renaissance human beings” in so short a time. Douglas Dempster, Dean of
the College of Fine Arts at the University of Texas at Austin, discussed the challenge. “If
there’s world enough and time, you can learn how to do anything,” he said. “But we’re
trying to teach students to master many different intellectual domains, and also to train
them to be entrepreneurs who are constantly synthesizing, adapting, pivoting. Those are
two very different skill sets. And we’re expecting them to hit the ground running at the
age of 21 or 22.”
“Is that true, though?” Karen Kerr replied. “Aren’t you preparing them to continue
to educate themselves?” She was stating what was to become a theme of the summit: the
need to “learn how to learn” for the rest of your life. “The time question, I would argue, is
infinite, or at least as long as your lifetime. You just need to give them the skills to do it
all.”

“But that’s a huge thing to teach them,” said Doug. “In addition to all the other
things that they should learn––critical thinking, numeracy, cultural literacy––being a
self-learner is a whole skill set.”
One part of the solution, the
summit decided, would surely come from
reinventing the relationship between
universities and the corporations that
want to hire graduates. Kenneth L.
Kelzer, Vice President for Global Vehicle
Components and Subsystems at General
(L>R) Ken Kelzer, Karen Kerr, Valla Vakili, Mickey McManus

Motors, said that when he visits college

campuses, he’s often approached to become part of a consortium on a new manufacturing
approach––for example, additive technology. The price of admission? Usually about five
million dollars.
“When I ask, ‘What I would get for that?’ they say, ‘Well, you’ll have access to
everyone.’ But I don’t know what that means, and I just spent five million dollars. Now,
some universities––Carnegie-Mellon is one example––have started housing industry
people on their campuses in dedicated dormitories. I can put a person there for a year to
feel that university, see it, smell it, hug it, understand what’s going on. I can see the
research that’s being done, meet the students, and help mentor these projects on campus
so that we develop a real relationship. The students know what we have to offer, and we
and the university are establishing a different pattern.”
Douglas Dempster liked the sound of that and quickly wrote a post-it called “Ken’s
Good Idea,” which he posted on the whiteboard. “It’s really reviving an old-fashioned
idea, cooperation between industry and higher education, which has been around for a
hundred years. But it can’t just be industry giving academia money for sponsorships. We
have to co-invest more than that. It really means co-designing and teaching the
curriculum together.”

Sethuraman (“Panch”) Panchanathan, Executive Vice President at Arizona State
University, pointed out that his university had revived that idea long ago. “Ten, fifteen
years ago now, Craig Barrett, at that time the CEO of Intel, and Gary Tooker, Chairman of
the Board of Motorola, came to us and said, ‘We are starting a focus on internet systems.
It’s an emerging topic area, and we have no qualified people. Can you help us?’ I was at
that time the Chair of Computer Science and Engineering. I and a few other faculty
members spent three months asking people in industry, as well as our own recent
graduates, ‘What do you wish was different?’
“We ended up creating a new program on three fronts. One was co-curriculum
design, done jointly by Intel, Motorola, and ASU faculty working together to create a new
program of study in embedded systems. Then we designed internships and capital
projects in an industry with an academic mentor. And finally, we added developmentoriented research projects for the students who we asked the university to help us with.
Fast-forward to five years later. Every one of those students was hired by those
companies, and the companies wanted more and more. We became a national model of a
curriculum.”
“It’s very clear that the boundaries around academic institutions and businesses,
nonprofits, and government are changing,” said Randy Swearer. “They’re becoming more
porous. This always raises big questions about maintaining the integrity and purity of the
academic realm. But at the same time, how do we prepare people for actual work if we’re
not seeking input from the business world?”
Another part of the solution is to change not only how students are taught, but
when. Barbara Oakley of Oakland University, who has had great success with alternative
methods of education, said, “There’s this enormous population of learners that the
universities are ignoring. They target only people who are 18–24 years old. But the people
who really need the instruction are 25–50 years old. And at the other extreme, our way of
teaching STEM subjects to young people is almost crippling, despite the fact that we have
all this information on how to learn based upon what we know about how our brains

work. There are no books for kids on this subject. I believe the future of work would
change considerably if we addressed this.”
Part of Barbara’s own response
was to co-create Learning How to Learn,
the largest massive open online course
(MOOC) on the Coursera platform, with
over two million registered users today.
Learning How to Learn was a labor of
love made for less than $5,000 in
Barbara’s basement, and yet it had about
the same number of students as all of
Harvard’s dozens of MOOCs put together,
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and made for millions of dollars with hundreds of people.3

The Global (Human) Cognition Crisis
Barbara’s MOOC was motivated in part by our failure to take what we’ve learned
about the brain and apply it to the realities of learning. The work of another summit
member, Adam Gazzaley, also came out of the realization that we have almost deliberately
stunted ourselves with long-entrenched wrong-headed notions about the nature of
human beings, beginning with their very cognition. Adam, a professor of neurology at the
University of California at San Francisco and the founder of the Neuroscape laboratory
there, believes that “our entire species is facing a cognition crisis that has nothing to do
with knowledge or information.”
“Since the industrial revolution, we’ve spent a lot of time pushing information
content and acquired skills,” Adam says, “but we haven’t built the processing abilities of
our minds––the core cognitive cycle by which we interact with our world: how we

3. Barbara Oakley. Mindshift: Break Through Obstacles to Learning and Discover Your Hidden Potential (New York:
Tarcher Perigee, 2017), p. 218.

perceive, think, feel, and act. We don’t target attention, memory, decision-making,
emotional regulation, empathy, or compassion. All the tools that we use in our cognitive
neuroscience lab, like functional brain imagery, never reach the clinical world. Instead, we
use outdated pencil and paper tests, and we have no idea what’s going on in people’s
brains, even though we have the ability to do so. If you’re an eight-year-old and a B
student, we will never assess your cognitive abilities because we don’t think you have a
learning disability. We’ll simply say, ‘You’re a B student’––until you present a social
problem, and then we’ll prescribe one of our single-molecule pills that don’t really work
and have numerous side effects.”
Adam’s lab, Neuroscape, was featured on the cover of Nature for its work with a
video game that can enhance human cognition by leveraging the neuroplasticity of the
human brain, without pharmaceuticals. Playing the game for one month can give a 70year-old the multitasking and attention abilities of people in their 20s. Neuroscape
scientists are now working with the Food and Drug Administration in hopes of having
their game approved in 2018 as a nonpharmaceutical prescription for people with
cognition problems.
Adam’s work made the summit realize that cognitive growth could be thought of as
the next human right––particularly at the dawn of machine cognition, which was itself
made possible by the epoch of sensing, neural science, and the Information Age that
we’ve just lived through. Recent studies, for example, suggest that spatial literacy––often
measured by the ability to rotate a collection of objects in your mind and then draw it––is
a good predictor of one’s ability to earn an engineering degree.4 Doing that kind of
rotation is common in 3D environments. We tend to think of young people wasting their
time playing video games, but some of those games could actually be strengthening their
cognitive skills.

4. Sorby, S. A. & Veurink, N., “Long-term Results from Spatial Skills Intervention among First-Year Engineering
Students,” in Proceedings of the 65th Midyear Meeting of the Engineering Design Graphics Division of ASEE, 2010.

“We talk a lot about higher education and the changing nature of the university,”
said Randy Swearer, “but very rarely do we talk about the changing nature of learning.
Learning has been an industrial-age construction––we learn this stock of knowledge and
then we go into the workforce, and feel like we never need to learn again. But machine
intelligence is making us realize that lifelong learning is a fundamental obligation of
citizenship.”

Working with Machines
Autodesk’s Chief Technology Officer Jeff Kowalski walked into the room and
disabused every one of the notion that humans are special beings superior to the rest of
nature. “Human intelligence is of no particular importance on the intelligence chart,” Jeff
said. He meant that our inability to imagine our capabilities and limitations relative to the
world around us, including machine intelligence, constrains the ways we think about what
humans can and should do.
“Human intelligence is not
important to bugs, and it’s not
important to machines. So, once
machines start going up that
curve, it’s not like they’re going
to say, ‘Oh, we’re getting too
close to the humans!’ They’re just
going to go and go and go. And
it’s hard for us to accept that
there’s really nothing superior

Jeff Kowalski and Mickey McManus

about us, nothing important about our limitations. Except to us. And so, the ‘except to us’
part really winds up being the most important piece of the whole dialogue. What are
those things that are important to us? What do we want to continue to do? Because if an
activity is not fundamentally human, a machine should probably be doing it.”

Those sentiments resonated with Douglas Dempster. “I think of Steven J. Gould’s
argument of twenty-five or thirty years ago about the mismeasure of man,” Doug said.
“Gould argued that there is no one form of intelligence. There are infinitely many forms of
intelligence, which are really just competencies within a problem space, within a cultural
confine of some kind. And so, I wonder if we are really thinking about artificial
intelligence correctly by imagining it to be this single-dimensional form of competency––
the Go competency or the Jeopardy competency. If we think of intelligence as
multidimensional and having a cultural history, do we really have to worry about
machines outstripping us of everything that is human? We are going to be moving
together with machines, as we have been for millennia really. Developing human–
machine cultures.”
Jeff just smiled. “You’re absolutely right. We think nothing of the physical
machines that surround us today––our toasters, our blenders, our cars. I think we’ll adapt
just fine to having these mental machines as our colleagues.”
Jeff has been with Autodesk for 25 years, but his long quest for real CAD software
is only now coming true. “What we’ve had up to this point has not been computer-aided
design. At best, it’s been computer-assisted documentation. All of the design, the actual
contemplation, the prediction, the analysis, has actually occurred solely in the user’s
mind. We’ve been riding a ‘difference in scale’ since the 1950s. But when a certain level of
computation becomes available, connected to data-sets in the cloud, a ‘difference of kind’
software finally becomes possible. Now we can give the computer the goals and
constraints of the problem and have it do the generation, the ideation, the drawing for us.
In the end, it presents its ideas for our evaluation.”
How is this new “generative software” being received by designers? “We’ve done
user studies,” Jeff said, “and the reactions fall into two basic pockets: ‘don’t you dare,’
and ‘thank God you’re here.’ In the ‘don’t you dare’ camp are people who say, ‘I’m the
creative person in the room. It’s my job to do the ideation and translate client goals into
outcomes.’ And in the ‘thank God, you’re here’ group are people who say, ‘I went to school

to do design, not drafting. I’m thankful that I get to continue exploring the real goals, the
real constraints, the real drivers of the problem, and I can delegate the tedium of
representing them to a computer.’”
And there’s one other benefit: working with intelligent machines makes humans
better, too. A man named Fan Hui was ranked the 632nd Go player in the world when he
lost all five of his matches against Google’s AI called AlphaGo. Instead of becoming
discouraged, he became an adviser to Google and played many matches against AlphaGo
over the next five months. Fan Hui has now risen from 632nd place to a ranking in the
300s, because playing AlphaGo caused both the human and machine to improve.5
“What we’ve found,” said Jeff Kowalski, “is that people in the ‘thank God you’re
here’ category are interacting with the tool and learning and exploring far more than
before. There are so many possible ways to do a building, a mechanical device, a bridge.
Yet we get into our patterns of thinking and it’s hard to get out of those. Here, the
machine is like a design partner. It’s exactly as if you’d hired someone. Over time it learns
your patterns, your style, and brings you new ideas.
“But what if the ‘don’t you dare’ group was
partly afraid of losing their livelihood?” asked
Doug Lederman. “Machines that generate new
ideas and designs on their own are a huge threat
to human beings. In higher education, there’s
enormous fear of technology among some
professors because it’s often portrayed as cutting
costs, which usually means replacing teachers.”
“I think I speak collectively for Autodesk,”
said Jeff, “when I say that the job-replacement
(L>R) Alastair Fitzpayne, Doug Lederman, Karen Kerr

fear presumes a limited quantity of work to be

5. Cade Metz, “The Sadness and Beauty of Watching Google’s AI Play Go,” Wired Magazine, March 3, 2016.
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performed. And that’s just not true in a whole variety of domains. There is plenty of work
left to be done. The way we have allocated resources and money is a different limiter, and
if we can unlock that, we can actually do more, rather than simply doing with fewer
people, or replacing people with machines just to return shareholder value.”
“So, people have to be patient and seek new skills while this shifting of jobs
happens?” said Doug.
“For jobs that are really being eliminated, yes. But sometimes what looks like job
elimination is actually job augmentation,” Jeff said. “Go back to the ‘difference of kind’
idea. Maybe I no longer need a human architect to design public storage facilities––you
know, those blocky designs that consist of boxes that are quite algorithmic. Is an
architect going to say, ‘Well, I’m only trained to do boxes, so there goes my job?’ No. That
same architect can now design something like the Shanghai Tower, arguably one of the
most technologically advanced buildings on the planet, which was achieved by pairing
human architects with this ‘difference of kind’ computing tool. Sure, there’s some reskilling necessary. But it’s not like he suddenly had to quit being an architect.”

Working with One Another
The summit participants readily agreed that machine cognition makes lifelong
learning imperative. But what about the human ability to collaborate, which is another
key requirement of “STEAM” education (STEM plus the arts) and STEMpathy jobs? Would
the era of generative software make human collaboration irrelevant? Hilmar Koch,
Autodesk’s new Director of R&D for the Future of Storytelling, spent much of his prior
career at Lucasfilm’s special effects company, Industrial Light & Magic, before joining
Autodesk a year ago after the production of Rogue One: A Star Wars Story (2016).
Collaboration is fundamental to filmmaking, and Hilmar spoke about the technology he
was pursuing to enhance it for everyone.
“We’d all like to go on a great search for something, but we’re also cavemen who
fear to enter the place that holds the treasure we seek,” he said, getting a laugh when he

added, “That’s not me, that’s Joseph Campbell. But my point is that there’s something in
this time we spend with other people, facing difficult challenges, that binds us together
as a community of creators. We don’t want to lose that, because that’s where we
transcend fear and self-doubt. That’s the story about the story-making process that we
tell after the fact.
“The question is, how do we reduce the friction so that more people can have the
joy––and give us the benefit––of telling the big stories we need to hear in the future? I
used to believe I’d never replicate digitally the experience of working with other people in
person. I now think it’s not only possible, it may even be better when we’re endowed,
shall we say, with electronic computation and distribution of ideas and media. The simple
act of someone sharing her screen, for example, gives me an instant idea of her mind, the
way she’s laying out information and thoughts for herself.”
Hilmar showed a brief film of his Narrativa group creating a “virtual production
environment” using ordinary mobile devices. “Imagine people on a movie set. That is not
where the story is actually being told. It’s told in the editing room after production. That’s
why we shoot things from different angles, to give the editor more choices to work with.
We wanted to replicate that digitally to capture the spontaneity of the problem-solving
process.”
In the film, pictures or videos shot with a tablet computer, from any location or
camera angle, were automatically sent to an editorial system with a shared story timeline.
“We used to spend millions of dollars for a motion-capture rig with hundreds of cameras
in the ceiling and oodles of technology. Now we have it during preproduction in our
mobile devices. When it hits the consumer level like that, you start to see a real
democratization of storytelling. And this goes far beyond Hollywood. It’s for architects,
car designers, anyone, really.”

Income Inequality and the Diffusion of Technology
The summit liked the sound of those predictions about collaboration and
storytelling aided by computation. Their hopefulness faded a bit when they turned their
attention to socioeconomic realities, in particular, income inequality.
“I’m not worried about
automation per se,” said Marina
Gorbis. “I think there’s going to be
more and more work. We’re not
racing against the machine, we’re
racing against our own social
structures; 90% of new jobs are
gig jobs. The gig economy has
been building for forty years and is
not going away. These platforms
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are not just renegade
entrepreneurs. Companies like Walmart are internally using the same tools and
techniques to hire retail staff. Work will be very different everywhere, and the social
discontinuities will be profound. We’re having the wrong conversation about this all over
the country.”
Sarah Hunter felt that society owed its citizens something like a meta-education in
confidence and character. “It’s important to focus on human beings’ ability to handle
uncertainty in life and work,” she said. “Rather than trying to predict the future, we
should focus on being able to deal with very complex and uncertain situations, wherever
you are in life. To use two old-fashioned words: we need the ability to hustle and
improvise. Those qualities are never going to become outdated.”
Alastair Fitzpayne, the Executive Director of the Future of Work initiative at the
Aspen Institute, sensed the source of Sarah’s comment. He said, “There’s a huge social
contract debate that our country needs to have. Some people suggest 36 million people

are now working independently. Freelancers themselves say it’s more like 57 million.
These people have none of the traditional benefits that you get from working at a
company. No health care, no retirement, no unemployment insurance, no worker’s
compensation. They’re living with a huge amount of risk. On top of that, we now have 1.4
trillion dollars of student debt. The cost of living in many places where you could be
potentially employed is so high that people can’t tolerate the risk of moving there.”
This was a key issue for Valla Vakili. “We need better financial products, because
there’s a growing realization that today’s customer just does not have the stability of
yesterday’s customer. Much of the freelance gig and entrepreneurial economy involves
people with sporadic cash flow. Today’s financial products are not designed for that. And
so, you’re going to see many banks working to provide a new set of infrastructure to
enable that economy, to make it more worker friendly.”
Peter Hirshberg, who has been studying regional economies, said, “We can see
why there’s economic growth in the cities, where there’s education. I worry about the
more rural areas. How do we think about ‘future of work’ in places that haven’t seen the
benefits of technological diffusion?”
“The diffusion of technology has to happen locally,” said Andrew Anagnost. “We
have to listen to the people affected and learn how we can change the situation and
accelerate that diffusion. The uneven distribution of the benefits of technology can lead
to all sorts of bad things––from the balkanization of social discourse to the rise of
demagogues to outright war. If we don’t do something about it, it’s going to have a much
more profound effect on us, in the next 10-year horizon, than anything else, including
climate change. So, for me, the whole topic of ‘the future of work’ is really about
equalizing the benefits of technology for social stabilization.”

Cities, Economic Mobility, and the Retreat of the State
Mickey McManus, an Autodesk Fellow, Senior Advisor to Boston Consulting Group,
and formerly the CEO and Chairman of MAYA Design, drew a 2x2 matrix on the whiteboard
that he learned from his partner at MAYA, Dr. Peter Lucas.
The matrix is built on two vectors that encompass, in a broad way, the system of
our society: 1) do we know how to do something? and 2) is it about money, or do we even
know if we can ever make money doing it?
In the quadrant where both things are yes, we have big businesses like Walmart
whose job is to become a machine for driving down cost, raising access, and delivering
shareholder value. In the quadrant where we don’t know if something’s possible, but we
know there is money to be made if we could figure it out, we have start-ups and other
entrepreneurial efforts. In the quadrant where we do know something’s possible, but it
isn’t about money––like curing polio or malaria––we have foundations and NGOs.
Finally, in the quadrant where we
don’t know if something’s possible, and we
don’t know if it could ever make money, or if
it would take more money than any one
market entity would be willing to risk to find
out––for example, the space program during
the 1960s, or creating the worldwide network
of information now called the internet––we
have civil institutions like the government.
The common notion that most of our innovation is created solely by entrepreneurs
in the “free market” is a misconception. In fact, most major innovations in America that
successfully went from impossible to improbable to a necessity have had their
foundational work underwritten by taxpayers. The transistor, which grew into the
semiconductor revolution, was the product of Bell Labs––a privately held company that
was heavily supported by government funding. The achievements of Elon Musk’s SpaceX

would not have been possible without decades of work by NASA. Driverless cars and
drones are two brand-new technologies that resulted from the investment of public
funds.
The quadrants of the chart are important, but it’s the flows (and levels of trust)
among them that hold many of the greatest challenges. How do you move from basic
research, to entrepreneurial activity, to scaling as a big business? What are the reliable
“pattern languages” that foster successful public-private partnerships?
Valla Vakili of Citi was the first one to call the new situation by name. “We’re in a
moment where the old hasn’t died yet, and the new hasn’t been born. We have an
opportunity to redesign the system. But what’s scary for me is the retreat of the state.
System-level change needs the state in some capacity to direct the change toward the
collective good. So I’m curious about who comes in to fill that gap. If it’s not the state, is
it cities? What public entity comes in to give it shape?”
“One thing you don’t want in this whole debate is ‘the Silicon Valley CEO as
savior,’” said Andrew Anagnost. “The only CEO you should trust is a retired one, and then
only a little bit. If you want an oligarchy, we can get you there really fast. I do not want to
see corporations becoming the institutions of social change in this country. Yes, CEOs
have a role to play as individual catalysts and advocates, but there’s also civil society and
government institutions.”
“I work here in Silicon Valley,” said Marina Gorbis, “and I’m appalled by some of
the things I hear business leaders say.”
“When they float ideas like universal basic income,” said Andrew, “I shudder.
They’re talking about creating a permanent serf class.”
“I’ve seen an explosion of innovative economic and training models across the
United States,” said Peter Hirschberg, who co-wrote the book Maker Cities. “This is
something that’s happening so quickly that people are barely keeping track of it. But it
indicates that there’s a lot of capacity working on this, and it’s probably ready to receive a
lot of the innovations we’re talking about. As tech companies expand, how do we

encourage growth and development apart from the usual cities? Phoenix worked out well,
Seattle worked out well. But can that be done in Cleveland or Youngstown?”
There has been much adulation for cities in the United States in recent years, but
some people question the health of the successful-city syndrome. The rise of hypercompetitive, capital-hungry cities like San Francisco, Portland, Seattle, Austin, and Boston
seems to be coinciding with the receding of the federal state that Valla mentioned. Are we
seeing the “feudalization” of the nation into competing city-states?
“Cities are very attractive places for people who have education and skills,”
Alastair Fitzpayne said. “They’re an attractive place for companies to locate, and they’re
attracting investment. But as we have seen over and over again, the exact opposite is
taking place in rural areas across our country, and that’s obviously having economic
effects, and it’s having health effects. Look at the opioid crisis in rural parts of this
country, which are a huge part of our labor force. I think the challenge is to figure out
how investment moves into those areas and how we get rural America connected back to
opportunity.”
“That’s a great way to frame it,” said Peter. “There’s a connection point between
the locations where this happens and policy. Certainly, in the United States, we’re
bifurcating into rapidly growing, sophisticated cities, while the interior places aren’t
growing, aren’t as well-educated, and are kind of falling behind.”
“It’s the technology diffusion problem again,” said Andrew Anagnost.
“Then that’s a clue for us,” said Valla. “The government isn’t retreating in China.
Neither is it happening in Germany, where success in clean energy was in response to
state initiatives. We have the unwinding of many institutions right now that are related to
what we’re talking about. And we’re competing with countries that provide a public-sector
partner for private sector advancements. They have both.”
“Meanwhile, our stock market is booming,” said Marina Gorbis, “but it’s not doing
any good for most of the population. You have to have assets to benefit from the stock
market: 80 percent of stocks on the market are owned by 10 percent of people.”

“If you look at the end of the Gilded Age and the beginning of the 20th century’s
industrial age,” said Peter, “you’ll see that a mid-course correction to capitalism went on.
The Progressive Era brought child labor laws and health laws, and then we did it again
during the Depression.”
“I’m not talking necessarily about wealth redistribution,” said Marina. “I’m talking
about a lot of people who are excluded from their ability to leverage capital and get
access to capital. In response to this we’re seeing, among other things, a growing
movement of coops to give people assets. People are creating coops at the local level––
for example, by purchasing coops. The platform-coop movement imagines an Uber that
isn’t owned by venture capitalists and a few others; it’s owned by the drivers.”
“And how do you convince a person to learn something new when he hasn’t been
in a learning environment for most of his life?” asked Alastair Fitzpayne. “Take a 55-yearold truck driver who’s going to lose his job. How do we develop a system to help him be
more adaptive and evolve as change begins to accelerate? It seems that we need
something governmental like the GI Bill.”
“Which is obviously related to Valla’s point about the retreat of the state,” said
Peter. “If we don’t make decisions about how to go forward with the objective function of
capitalism, things may agglomerate more, just as tech companies and cities tend to
agglomerate. That suggests to me that in this kind of moment where the population is
throwing up its hands, and is open to new forms, we need to ask ourselves what the midcourse correction to capitalism for today is. Tim O’Reilly has a new book out, WTF: What’s
the Future? in which he says that the pursuit of profit above all else is not going to get us
there.”
“As a banker,” said Valla, “I’m always looking for areas where supply/demand
imbalances can be addressed through better products and better financial incentives. For
me, a big one is economic mobility and job discovery. We’re not as mobile as we used to
be as a country.”

“I worry that the term ‘economic mobility’ is a little inside-out,” said Andrew. “I’m
more concerned with technology mobility. Economic mobility means ‘go where the jobs
are.’ Technology mobility means ‘bring the jobs to the people.’”
“But the reality is that many of the best jobs are around big cities, the innovation
hubs,” Valla replied. “For every high-tech job, there are studies that say five other jobs are
created in the local economy. The problem is that the methods people use to think about
job movement are very narrow. The discovery model––sites like LinkedIn, Glassdoor, and
others––is broken. And another big barrier to movement is just money. People don’t have
the money to explore options, to think of themselves in a different place in a different
capacity. So that’s a space that will be a long-term focus for us: how can we provide some
of that financial and psychological infrastructure that will be necessary for people to
move? To me, that’s at the heart of vitality.”

Software Bias and Diversity
It’s also at the heart of a question we posed when we sent out our invitations to
the summit: “How do we design a future where everyone thrives?” Bankers are realizing
that providing sufficient money and other resources can create the conditions necessary
for imagining different personal narratives into the future. It might not be that jobs are
collapsing but rather that the people with the right skills won’t be in the right place.
Yet our software often reflects outmoded mindsets, which is a big issue as
machine-cognition evolves. A subtle bias built into code can become greatly magnified.
Joy Buolamwini, a Rhodes Scholar at MIT’s Media Lab, founded the Algorithmic Justice
League because she discovered as a student that the facial analysis software she was
using couldn’t detect her face. The people who coded the algorithm hadn’t taught it to
identify a broad range of skin tones and facial structures.6
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A version of the same problem can be seen on social-media sites, where potential
employers can’t explore how job candidates have worked in a team, because there’s no
currency of “team.” They can’t learn how people succeeded or failed on a project because
there’s no currency of “project.” The Internet Movie Database tells us much more about
projects and collaboration in Hollywood than we can find out about our workforce on
social networks.
“Something we’ve come to recognize
about social media,” says Marina Gorbis, “is
that we embed values in it. We think of
algorithms as pristine things that sort and
filter everything for us, but actually, they’re
not pure and logical. And so we need
human ethics and judgment when we look
at their results.”
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“Having some basic ethical processes and training in place for engineers is
essential to making things better,” said Sarah Hunter.
“Tech companies have a responsibility to build tools that make for a more convivial
workplace,” said Peter Hirshberg. “These things are supposed to be social, but we often
end up with less social capital when we use them.”
Adam Gazzaley concurred, “The technology tools often create bubbles around us
and disconnect us from other people. It seems clear to me that a lot of technology
companies didn’t put enough thought into how our brains work in strong and weak ways,
and how the technologies might degrade what makes us most human as opposed to
enhancing it.”
Bias in job-searching software came as a surprise to Danny Guillory, an attorney
and Autodesk’s Head of Global Diversity and Inclusion, when he first arrived at the
company. “I sat down with some of our recruiters who said they were having difficulty
finding diverse candidates,” Danny said. “They would do typical Boolean searches on

LinkedIn, putting in all the technical requirements that were needed for the position, and
they got back a list of exclusively Caucasian males.
“I asked them to keep the search the same but add ‘Society of Women Engineers.’
Up came a list of qualified women. Then I asked them to add ‘Florida International
University,’ and up came a list of qualified Hispanic candidates. The last two searches
weren’t surprising. But the first one shows that machine learning can provide you with
whatever it thinks you want. It’s trying to make things as seamless and easy as possible
for me, based upon its interpretation of what is seamless and easy. It doesn’t necessarily,
by definition, try to do things that would disrupt how I think about things.”
Danny said that in 2050, Nigeria would be the fifth-largest country in the world. An
enormous amount of construction will take place there between now and then. As we fill
our design software with data-sets, we have to make sure that we’re including these
growing regions of the world––their resources, local materials, capabilities, cultural
factors. Such parameters get set early on, and the software goes off in a certain direction.
By the time you realize that a major opportunity has been missed, it’s too late to recover
it. That, too, is a big part of diversity and inclusion.
“But what’s the right amount of diversity and the right type of diversity?” Richard
L. Miller, President of Olin College of Engineering, wondered. “I’m asking because
academic institutions don’t really know how to do this themselves. There’s gender and
the ethnic background of students, but there’s also differences in the way people think.”
“That’s true,” said Danny, “and I know people get nervous about social changes
that look artificial. But when you’re trying to turn around something that’s been operating
a certain way for 50 years, there’s no choice but to be a little bit deliberate.”
“Panch” Panchanathan said, “You might want to think about those institutions that
have, as part of their persona and identity, access as their mission. Arizona State
University is the only public university in the nation where the socioeconomic diversity of
our state is matched exactly by our student population. All of the other diversities you’re
talking about get captured very nicely if you focus on socioeconomic diversity.”

“But Silicon Valley, as I’m sure you’ve been reading,” said Danny, “has not had a
great track record in diversity. For people who are zealous about it, I’m never moving fast
enough. Then there are people on the other side who are resistant. I’m always playing
toward the middle of the bell curve.”
Danny concluded by telling the summit about specific programs that Autodesk had
in place to support the development of its existing workforce. “In our product group,
we’re doing a specific program around women in the role of software architects. We’re
deliberately identifying people and making sure they get the development they need to
compete when those positions become available. We’re doing the same thing in the sales
organization, where we saw a big gap in women represented above a certain management
level.”

Silicon Valley, Regulation, and Privacy
All efforts at making the world a
fairer place are welcome. But, at the same
time, huge historical and technological
forces are at play. How much influence do
human beings really have over the destiny
of the species? Quite a bit, in Andrew
Anagnost’s view. “I’m a techno-contrarian,”
he told the summit members. “I don’t like to
go with the prevailing wisdom of what’s
going on in Silicon Valley. We let a small
group of people accumulate an enormous
amount of power that’s mostly driven by ego and the fact that there’s nothing to stop
them. It’s oligarchic. Silicon Valley hates the word regulation, but I’m not afraid of it. As a
matter of fact, I like regulation as a way of leveling the playing field, and I believe there’s
a role for public discourse on what makes sense for regulating things.”

Andrew has a personal theory of change management that he would like to see
applied to Silicon Valley. “Find a pipe that feeds the beast, and break it. I’ve been thinking
a lot about which pipe to break, and I think it’s privacy. We should start moving more in
the direction of what Europe is doing with the GPDR––the General Privacy Data
Regulation. Everyone should own their personal information,” he said. “You break that
pipe in the Valley and you’ll have people scrambling left, right and center.”
“Because it undermines the whole business model,” said Marina Gorbis.
“Yes, it does. People should be able to opt into uses of their information that
benefit them, rather than having someone steal the information and turn the person into
a product rather than a consumer. It will make life tougher for us here at Autodesk, too,
because we also will have to start telling a clear story to the consumer: ‘If you give us
your data, we can do this for you.’ But our society is way overdue for this.”
“I don’t know that a lot of people care about their privacy,” said Karen Kerr. “They
have the option to opt out, but they think the value they’re getting makes it worth it.”
“There are people who have stopped caring,” said Andrew. “That’s true. But there’s
a whole generation that didn’t realize what they ceded in the process, and they’re starting
to wake up.”
Sarah Hunter said, “You’re looking at the entire system of big data companies and
saying, ‘What’s the one ratchet I can turn in this network to affect the whole thing in a
positive way?’ I think when you get down to the plumbing like that, it can be dangerous.
It’s all so intimately intertwined.”
“Change management is a dangerous venture and not for the fainthearted,”
Andrew replied.
“I’m in policy,” Sarah continued, “and I am not opposed to regulation per se, but––
as a tool to solve market problems––it is a very blunt one. We have to be sure it’s the best
option before we do it because it takes a long time to get in place and a long time to
unwind. I think other countries are going to come at this from the perspective of taxation
or safe harbor protections, which are different ways to try and change the behavior of

companies. What about regulating AI itself––are you in favor of that?”
“Yes, I am,” Andrew said, “but AI’s more complicated. First, what are you going to
regulate? If the United States says, ‘We won’t use AI for this,’ the Chinese will ignore that,
or the Russians will ignore it. Somebody will ignore it. The regulation would have to be
global, and I just don’t see that happening. But we can start encouraging positive uses of
AI. For instance, we can look at how municipalities spec particular projects. As a
developer, you can go to them and say, ‘We want to use this level of automation. If you let
us do that, we can offer you three bridges for the price of one.’ That’s a pretty hard
proposition to turn down. We can start demonstrating this idea of doing more better with
less. We can start injecting AI into the system in ways that have a clear economic benefit,
that are clearly positive to society.”
“That’s market intervention,” said Sarah.
“Yes, it is,” said Andrew with a smile. “When you can’t regulate something, you
have to do it a different way.”

The Future is Remaking the World
By the time we reached the last hour of our summit on the future of work, the
members all agreed that far from being made jobless by robots and machine cognition,
people hadn’t begun to do the real work in front of them. Even if we confine ourselves to
the little slice of the universe that we’ve already touched, the challenges and
opportunities are awe-inspiring. Our infrastructure across the planet is crumbling or still
unbuilt, and once this is addressed, there’s a massive job ahead to make the things that
10 billion people will need to live well in a world that can’t take any more environmental
stress and where the very nature of things is changing from static to automated and
dynamic.
“If a thing can be done, it will be done,” Rick Miller said. “Engineers are people who
envision what has never been and do whatever it takes to make it happen.” Rick was the
first person to be hired when Olin College was founded outside Boston in 2002, and as

president of that experimental institution, he has overseen the building of the entire
campus, which has 350 students today.
“We’re moving to the maker economy,” he went on. “You’re seeing this all over the
world. Everybody now has a project in their freshman year, no matter what their major is,
and it’s beginning to expand into other years as well. You walk into a school today and
you see small tables with people making things. It could be writing a book, it could be
making a robot. Life is a maker project. Why? Because making things changes who you
are. At the end of the day, it’s not about what you know, it’s about what you can do with
what you know.”
“We’re seeing the same thing in banking, too,” said Valla. “There’s a recognition
that most or all consumer-facing, as well as institutional banking, products are built for
an economy and a way of life that is rapidly eroding. To revamp and retool at the same
pace as not only start-ups but also major platform players, we need to have makers at
scale in the bank. And that’s a new skillset that it’s hard for us to recruit for. It’s not just
engineers; it’s also entrepreneurial folks and people who know how to write and
communicate. And once we have them, how do we integrate them with the rest of the
bank so that people with their background have a path through the bank and out to
customers?”
Peter Hirshberg said, “I think we’re all realizing that we’ve been stunted on many
levels, from education and economics right down to cognition. We’ve been denied
something that has hurt our development. You have to get people to understand this
without making them feel wrong or stupid. It strikes me that Autodesk has a unique
ability to help get to the other side. What does it look like when we’re working with
intelligences that augment us? Especially when we think about these balkanized parts of
the nation that aren’t as successful. They’re having trouble seeing what the future looks
like. Figuring out the best ways to show examples of that, to focus on cities and education
and popularize that, seems to be something that this place uniquely has, with its focus on
making.”

The Importance of Stories
After long discussions about the various dimensions of the future of work––from
technology to policy, economics, and education––the summit concluded with a
conversation about the importance of stories at historical moments like this. A useful
story makes sense of complexity, gives it human scale, and lights a path forward. We need
new stories for this epoch. A real problem today is the way we imagine what’s possible:
how we educate or miseducate people, what a “job” is versus the work to be done, how we
train people and connect them to work, how we measure and value human creativity and
imagination. We have to remember that the stories we tell matter, and that the ones we
believe in more often than not become true.
“The key with anything is the story,” Danny Guillory said, “because the story is
something that can scale and inspire. When you talk about creating awareness, it’s having
a story that has legs and carries you, inspiring people and bringing them not only to the
Autodesk brand but to the brands of all of you in this room, and to any of our
organizations. We see all of us potentially being able to benefit from this.”
“And we can locate ourselves in that narrative, too,” said Peter Hirschberg. “Here
we are, sitting at Autodesk thinking and talking like policy people. I remember when I
first came out to the Valley to work for Apple in the ’80s. Steve Jobs said, ‘Come out here
and change the world.’ Back then, changing the world was indistinguishable from doing
good. It never occurred to anyone that all this tech stuff would have other kinds of
impact, whether it was the antisocial effects of social media or the effects on the
workforce and everything else. It’s been interesting to watch, particularly since the last
election, the degree to which Silicon Valley is now taking this seriously.”
As people were packing up their things, a summit participant told a story about
well-known AI researcher and cognitive scientist Gary Marcus. One day, at a restaurant,
Gary noticed his young child figuring out how to squirm out the back side of her chair.

She was about three years old, and she’d clearly never been in that chair before. She’d
never had volumes of training data for that chair loaded into her mind. She just figured it
out and did it. It’s easy to see one masterful skill used by machines––in chess, Go,
Jeopardy––and have the illusion that they are soon going to be us. But the machines are
just a different kind of intelligence being raised in and among us. Human beings will
always remain astonishing creatures, and we have to trust in that notion.
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t was happening all the time now
when Bob appeared at institutions of higher learning: last-minute
negotiations were required before he could take the stage. Tonight, the
administration of San Jose College of the Mind would ask him not to talk
about certain things that might inflame the students. Unlike most motivational speakers in the
college market, Bob had begun actually motivating his audiences—to have uprisings, so-called,
although as far as he could tell they were more
like love-ins and smoke-fests in his honor. At
most gigs, he was now being ambushed before
the show with content guidance and contract
riders saying that if he ignored the guidance,
which was his legal right, and then something
bad happened, he had better be carrying some
pretty fucking great insurance.
A shy, beautiful girl from the dean’s office
brought him the news in the greenroom, where
he was relaxing with a drink. She wore a daffodil-
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yellow frock and bluish-black sandals that turned
out to be tattoos, and her name was Simile. She
had her skateboard with her, and she was nervous,
darting her bashful eyes and twisting the chestnut
hair on the half of her head that hadn’t been shaved.
It irritated Bob that the overlords had sent
this gentle child of English majors to muzzle
a visiting celebrity. “Don’t feel bad, Simile,” he
said. “They all do this. I expected it. Thank you
for coming to tell me.”
“No problem,” she replied.
“You’re sure?”
“About what?”
“That there’s no problem.”
She stood staring at him as if she’d been
unplugged. Before Simile’s time, the idea was
that you “were welcome” to whatever kindness
someone had done for you. Now the idea was that
all interactions between human beings were inher-
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ently problematic, but in this case no “problem”
had arisen, and so “thank you” was irrelevant
and you should have saved your breath.
“You’ve never seen my bits on people saying,
‘No problem’?”
“Oh yeah, they’re really funny.”
He had to hand it to the educators. They were
getting amazingly consistent results. The brilliant
stroke had been taking reading off the curriculum
and replacing it with code. All the other goodness
flowed from that. In his act, he railed at his fans for
being complete and total dumbfucks about everything except software, weed, music, and sex, in that
order, and he always got a huge laugh with that.
Simile had no documents in her hands, just
the skateboard. “The dean has to put his concerns
in writing,” Bob said.
“The dean’s a she. She wants to discuss it in
person.”
He sipped his drink. It was not precise to say
that half of Simile’s head was shaved. Only the
lower right side was bare, starting about where a
prep school boy, such as Bob had once been, might
part his hair. The bright line between glossy tresses
and naked scalp was a startling sight, a glimpse
of the Reaper’s blade that Bob would have had
trouble not staring at even if Simile hadn’t had
a yin-yang symbol tattooed there above her ear.

The greenroom was also the living room of
Bob’s hotel suite. The stage entrance was just
down the hall from his door. A publicity binder
on the coffee table explained that College of the
Mind had partnered with major financial and
hospitality institutions to create the campus of
the future, where living spaces, learning spaces,
and spaces for leveraging capital all dovetailed
together in a free-market continuum.
Bob believed in bringing the fight to the foe,
but this was like French-kissing the foe. Still, he
liked the accommodations. He would step from
his living room into the arms of thousands—literally into their arms if his fans had their way. They
often wanted to carry him on their shoulders after

he got finished ridiculing them and the world
they lived in. Carla would never allow it. She had
the same walkie-talkie the security guards used,
and she would find out what channel they were
on and start ordering them around. Nobody got
anywhere near Bob.
“The dean’s a huge fan of yours,” Simile said.
She was sitting on the sofa opposite his, moving her skateboard around on the floor with her
decorated feet. It had aliens painted on it.
Bob had a headache. He massaged his forehead
and laugh-snorted softly. “You are such a trusting soul, Simile, such a true believer. In itself, a
beautiful thing. But they always say this. They’re
always my biggest fans. And then they slap the
restraints on me.” He rattled the ice in his empty
glass. “You have a beautiful name, by the way.”
“Thank you,” she said.
“No problem,” said Bob, to which Simile only
smiled sweetly. He added, “Naming a baby is the
only real magic most people ever perform. Aside
from the really big magic of making the baby in
the first place.”
She stopped wiggling her skateboard.
“I’m saying your parents did a good thing when
they named you Simile.”
“They didn’t. They named me Roberta. I named
myself Simile.”
“Ah, interesting. Roberta was your slave name.
Simile is your free name.”
“I never thought of that.”
“Hey, question for you. Why do they always
wait till the very last minute to tell me the forbidden topics?”
“To make sure they’re up with current events?”
“I think it’s to mess with my mojo. Keep me
off-balance. Keep me guessing.”
“Our dean isn’t sneaky like that. She’s really nice.”
And is this dean of yours also really nice-looking,
Simile? Bob wondered, and he knew it reflected
badly on him and made him seem shallow, or it
would if suddenly everyone were able to read his
mind, which, mercifully, wasn’t possible quite yet.
He was not a shallow person. He was a deep and
principled man. But he was a man nonetheless,
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and on a 10-week road trip with an estranged
girlfriend who continued to be his tour manager.
He wondered if Carla planned to show herself this evening. He hadn’t seen her since they
arrived, hours ago.
“This going-to-talk-to-the-dean thing is dicey,
Simile. It could look bad if it ever got out. You know,
‘Bob’s just a monkey on a string’ kind of thing.”
“I would never tell anyone,” she said.
He turned over another glass and filled it
with ice from the bucket. “Good. Let’s drink a
toast to that.”
“The drinking age is 21, and I’m only 20.”
He was momentarily taken aback by such
compliance from a person so copiously inked
and pierced. But of course the tats and the studs
were compliance, too. The campus of the future
was a sinister place that didn’t look like a sinister
place. And they called Bob dangerous!
“Here, I’m pouring you a little one. You’re obviously a grown woman.”
“She’s obviously nothing of the kind.” It was
Carla, coming in behind him through the door
that connected her suite to his, a door she kept

locked. “This is what we call a girl, Bob. Sorry,
honey. He has trouble telling the difference.”
Bob introduced the ladies. Carla smiled
wickedly when she heard Simile’s name. She
was dressed in a pink tank top and black harem
pants that seemed to flow up through her body
to become the roots of her white buzzcut.
“Are you here with the contract rider, Miss
Metaphor?”
“We were just talking about that,” said Bob. He
gave his young emissary a wink. “Simile reports
that the dean—a very cool, hip young guy, by the
way, huge fan of mine—had the idea that I might
come over and hear the Ten Commandments
in person.”
“No, I’m afraid not, Similicious. We don’t take
meetings with college deans. It’s bad enough that
we voluntarily violate Bob’s civil rights by attaching your riders to our contracts to begin with.”
Bob put on his suit jacket. “Carla, Simile is a
student here at the college, not one of the college’s attorneys. Sorry, Simile, she has trouble
telling the difference. I told Simile about our
policy, and she asked me to make an exception.
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And in this case, I feel it’s justified.”
the first to focus on the essential dirtbaggery of
“And you’re planning to stroll across campus geekdom itself. The popularity of this message
with a drink in your hand, like Dean Martin.”
was a mystery, but Bob had a theory: deep down,
“Your dean’s name isn’t Dean Martin, is it?” his fans knew their world was crap. That was why
said Bob.
they resonated so well with Bob’s signature theme:
“No, Dean White.”
I love something, and the thing I love sucks. He
Carla took his glass away. “Simile, because had borrowed the theme from William Butler
most of Bob’s brain is taken up by insights into Yeats. Naturally, Yeats had phrased it differently.
the human condition, he’s not real good at tellCarla had her own theory, and they fought
about
it as they fought about everything. Her
ing time. Please have him back here in one hour.
theory went: yes, the young clamored for Bob,
Or less. With the contract rider.”
Bob wiggled his fingers at Carla to say goodbye. but their elders paid his fees. The reason? SimShe made a downward-pointing gesture at Bob’s ple. Let the kids blow off some steam with Bob’s
crotch that meant, Do it and see what happens. potty mouth and revolutionary posturing, and
then let them get back to those cubicles. It was
what she had seen when she first stumbled upon
Bob’s whole act was just little stuff, little Bob’s videos on the Net, and why she had come
realizations anybody could have—You’re building to find him and love him and get him hooked on
your own prison, shitheads!—and he didn’t claim the heroin of doing it live, on stage and in person.
otherwise. You think I’m a genius? he asked his
And becoming a hero to people half his age.
fans when he wasn’t upbraiding them for being Yes, Bob was an old guy. His year-count began
such pathetic conformist sheep. An idiot could with a four. He’d survived the terrifying decade
see this stuff. They laughed.
beyond his 20s, and he still looked halfway decent.
If Bob hadn’t been born funny, he’d be in a He’d held the big corporate jobs, and he wasn’t
facility somewhere.
dead, or at least not literally. He was a source of
He was, or he had been, a software engineer, hope to the kids coming up. He stepped into the
though you could hardly call code writing “engi- footlights like a game-show host and told his fans
neering” by the time Bob staggered into the pro- that the world was fucked far worse than they
fession. Or even a profession, really. It was more suspected it was fucked. He went on rants they
like investors putting suppositories up corpora- might have gone on themselves, had they not
tions and software coming out, and whatever blast been completely stupefied by bullshit. He was
of corporate code hit the citizens first was what middle-aged and enraged so they didn’t have to
you got for a civilization. Thus you ended up with be—which, if you thought about it, was a lot like
things like The Pigbook, which Bob had first seen being a savior.
years ago when he went to college. It was printed
on paper back then, with photos of all the entering
freshmen so you could get to know your classmates A limousine was waiting outside to take Bob
and decide which ones you wanted to fuck. The to the dean, but he insisted upon walking. Simile
electronic Trojan-horse version of The Pigbook skated beside him. He wanted to get a feel for the
had now swapped itself for half the Network and school, maybe hang with some fans, see where he
was going for the rest. Which completely sucked. stood vis-à-vis inciting a riot tonight. But except
And so of course Bob’s fans loved it.
for a maintenance crew here and there, College
He wasn’t the first geek to point his phone at of the Mind was deserted.
“Where is everybody?” Bob asked.
himself, mock the dirtbags who ran the world,
and put it up on the Net. But apparently he was
Simile glided past him on the silken sidewalk,

The American Scholar, Summer 2013

81

then spun and came gliding back. “Getting ready
for tonight, probably.”
“They have to get ready? Mentally or
physically?”
“I guess both.”
Incessant, metronomic pounding was audible
everywhere on campus, as if San Jose College of
the Mind were striking the tempo of planet Earth,
or even the universe. At first, Bob had taken it for
the bass drum of the school’s marching band, but
the school didn’t have a band, or any other form
of music education, Simile informed him. The
sound was a pile driver on the biggest college
complex of all, off in the distance.
More buildings? thought Bob. But why? The
grounds were already encrusted with mirror-faced
towers and cubes that didn’t even look occupied.
He saw his reflection wherever he looked, and
he disliked seeing it even though it was a nice
reflection: a tall, handsome man in a two-button
sharkskin suit and creamy shirt open at the collar, the eternal choices of the tasteful playboy,
with a fetching co-ed circling him like Tinkerbell.
He asked Simile about her course of study. It
was graphic design for video games. The aliens
on her board were her own creations. She was
pretty good. They were scary aliens.
“What’s this ‘free-market continuum’ racket
they’ve got going here? I read about it in the
hotel brochure.”
Simile hopped her board onto a curbstone,
flinging sparks. “Companies want things, and
we want things.”
“Yeah? What do we want?”
“To go to college.”
“Oh, right. And?”
“And so they pay for our courses, and our homework belongs to them.”
“What a league of gentlemen, those risktaking entrepreneurs. But after graduation you’re
free, right?”
“Well, no. Early-stage investors have a stake
in us.”
“For how long?”
“Forever, I guess.”

“No, Simile. That’s indentured servitude.”
They entered College of the Mind’s administrative precinct, where a few clusters of students
were wandering around on petro-turf so green
Bob could taste it. He had a touch of synesthesia
and sometimes tasted music, too, or heard certain
frequencies of light. The students realized it was
him and came vectoring over, the guys looking
about 14 while the girls looked exactly the right
age for Bob—younger than Bob, of course, but
young adults, unlike the tykes whose hands they
were holding. They all had their mobiles out so
they could take Bob’s picture and oink this adventure to their peeps on The Pig.
“Get off the fucking Pigbook!” Bob said. “How
many times do I have to tell you? They own your
brains!”
“Bob! We can’t get off it! It’s where everybody is!”
“Build your own place where everybody is!”
He meant it literally, but they thought he
was speaking in parables. They wanted him to
smoke a mind-expanding cigar with them. Well,
of course he knew that was coming. Another
source of Bob’s popularity was that he encouraged orgiastic behavior of all types. He ran the
magical item under his nose and almost took
a bite, it smelled so much like candy. The dark
brown paper was mint-chocolate flavored, with
an oval logo embossed in it. He held it up in the
sun, trying to make it out.
“It’s the college seal,” the students said.
“They sell these in the campus store?”
“No, they’re handing them out for free in your
honor!”
“Wow. I don’t know what to say. I’m touched.
But, guys, if I did this with everyone who asked,
I’d be an acorn squash by now. So I have this
bummer of a policy: I don’t do it with anyone.”
They were already remarkably wrecked anyway. They settled for having him sign their bodies
with permanent marker. Then they hugged him
and wobbled away, and Bob and Simile continued
their journey to the dean.
“Is your manager your girlfriend?” Simile
wanted to know.
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“No. What makes you ask?”
“What?”
“That you love her and want to marry her?”
“You guys are kind of intense. What’s the deal
“She broke up with me. I stopped speaking
with that?”
It was an innocent question, but it caused to her.”
Bob to search his mind for an answer that wasn’t
“What was that stuff she was saying about me
there, the mental equivalent of an infinite loop. being a girl?”
It triggered one of the spells he had sometimes,
What it was was that in the depths of his exaswhere he left his body and got … not glimpses peration with Carla’s shitty personality, Bob had
of the future, but more like smells of the future, taken comfort in the laps of a few of his fans.
whiffs of the beast’s body as it advanced. Today, Just a few.
for some reason, the beast smelled like marzi“Oh,” said Simile. She kicked off and zipped
pan. The scent of sweet almond paste flooded away from him, a mermaid on her porpoise. She
Bob’s mind. He felt certain that dogs smelled the swung to a stop before a building that resembled
future this way all the time, except dogs under- a gigantic lump of green sea glass. When Bob
stood what they were smelling, and Bob didn’t. reached her, an aperture appeared in the frosted
What was the deal with Carla now? What, what, façade and they went inside.
what? His recent travels with her had beaten him
up so badly, he had no idea anymore. He used to
be crazy about her, and maybe he still was, but she The corridors of power at San Jose College of
also drove him insane. She was exciting and bossy the Mind had gold-veined marble on the floors
in equal measures, the two things Bob needed and purplish granite on the walls, and everything
in a woman, but not, it turned out, in the same else was sea glass lit from within and finished to
woman. Her haughtiness could make him ballistic, look like a green gumdrop after you’ve bitten into
and then the fights were frightening, sometimes it. Bob and Simile escalated in silence through
involving hotel management. Of course, to hear a spearmint-flavored atrium to the mezzanine.
Carla tell it, Bob was ungrateful, delusional, and They arrived at Dean White’s glowing gumdrop
stuck onhimself, which was nonsense.
door, her name etched upon it in holograms.
The door slid away, and the dean smiled and
It was Bob’s Theme again, as with computers
and everything else: he loved something, and the said, “Well done, Simile,” but she said it from
thing he loved sucked. Except Carla was a person, 20 years before, a time when Bob was insanely
not a thing, which made a surprisingly big differ- in love with a woman (no, Carla was right, a girl)
ence. And the parts of her that didn’t suck could he lived with for a year after college, the two of
be really great. Bob had finally mashed his ego them holding stupid jobs and talking about getdown to the point where he could tell Carla that ting married and everything, until one day she
she didn’t completely suck, and that in fact he dropped him for a guy she’d been screwing behind
wanted to marry her, when she broke the whole his back. It was the most brain trauma Bob could
thing off. She’d always insisted upon having her sustain without actually being struck in the head.
own room on the road, even when she didn’t use For years he was sure he was over it, and then
it, as during their enchanted first trip together. he’d catch himself thinking about her beneath
But now she used it. They no longer even took all his other thoughts, like a computer process
their meals together, Bob and Carla, out on their always running in the background.
She was standing in her office, waiting for
lucrative world tour of hell.
From above, Bob watched himself tell all this him. He would have predicted instant selfto Simile. Then he came back down.
vaporization, but in fact he remained calm and
“So she doesn’t know?”
unfazed. His main thought was, Wow, she’s not
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to believe that.”
young and beautiful anymore.
Simile punched him in the back and left, and
“Banging a cowboy and then running off to live
then Bob was alone with Dean White, whose with him in Arkansas isn’t betrayal?”
name was Jen. Her door slid shut.
“Absolutely not. It had nothing to do with you.”
“4‘Well done, Simile?’4” Bob said.
“Thanks for clearing that up.”
“Yes, I thought she’d be able to lure you over
“No problem. As I was saying, especially now
here. Lovely, isn’t she? Even as marked up as she with Ken gone, I have some challenges to my
position here.”
is. Why do they do that to themselves?”
“Because their whole world is one big lie.”
“Maybe the market will sort it out,” Bob said. He
“Oh, right. I don’t suppose you want a hug.”
walked over to Jen’s window wall. Down on the quad,
“No, thanks. You know, I did hear that you some students were smoking antiwar cigarettes
married a guy named White, but then I forgot and making petro-turf angels. “They have these
all about it. Or maybe I didn’t forget. I had a pre- big chocolate reefers with the college seal on them.”
monition on the way over here.”
“Yes, I spent a large chunk of their activities
“Never ignore premonitions, Bobby. They’re budget on those.”
the spirit world trying to reach us.”
“What is it?”
“Is that what we used to say?”
“Just a nice blend of natural ingredients to
“Something like that.”
promote thoughtfulness and fellow feeling.” She
“This gig was your idea?”
smiled at Bob. “There will be no riots at San Jose
“Not at all. You were the students’ overwhelm- College of the Mind tonight, Bobby. I’m way too
fragile for riots.”
ing choice. Funny how life works, isn’t it?”
“Hilarious.” She had no rings on her fingers.
The pile driver was throbbing like an abscess
“You’re not married anymore?”
in the mouth of the world. “What in fuck’s name
“My husband passed away.”
are they doing with that?”
“I’m sorry. What happened?”
“They’re building the culmination of this cam“We had a fight, and he lost control of his car.” pus, the thing Ken didn’t live to see. Pigbook
“And you weren’t hurt?”
world headquarters.”
Bob’s body tried to laugh, but it came out as
“I wasn’t there. It was a fight in our home. We said
horrible things to each other, and then Ken left for dry heaves. He flashed on the remarkable conthe track, upset and distracted. I shouldn’t have let nection he used to have with this woman, the
him go. He was president of this place, you know.” great love of his youth, now the widow of Satan.
“I get it, Jen. San Jose Tax Haven of the Mind.”
“You just said he was a racecar driver.”
“No, Bobby. Racecars were his hobby. Ken was
“You never heard me say that. This is an accreda visionary of human destiny. This campus is his ited institution. We give bona fide degrees.”
His phone started ringing in his pocket. It
dream.” She glanced at herself in a mirror across
the room. “Unfortunately, I’m having some prob- was Carla.
“Time to kiss the dean goodbye, Bob.”
lems here, old pal. I’m not hitting my fundraising
“That won’t be necessary, actually.”
numbers, and I’m not particularly well liked.”
“I hear she’s pretty hot.”
“Fundraising? You’re the dean of students.”
“Who told you that?”
“What do you think a dean of students does?”
“Simile. She came back to see me. We’re hav“4‘The campus of the future,’ said Bob, ‘where
learning spaces and spaces for leveraging ing a fascinating conversation. You said the dean
capital—’4”
was a guy.”
“Go ahead, rub it in. Maybe I deserve it. But
“I was misinformed. You called to discuss gennot because I betrayed you. I didn’t. I want you der issues?”
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He knew he had her with that one, even though
in her place he would have been a bird dog on A pile driver shouldn’t be a hard thing to find,
the dean’s gender.
but Bob got totally turned around in Ken the
“Simile says you’ve been meaning to tell me Visionary’s labyrinth of mirror-boxes where
something.”
echoes ricochet like madness. The pounding
“Yes, I suppose so.”
was coming from everywhere, and he couldn’t
“When were you planning to get around to it?” ask for directions because the campus was dead.
“We’ll discuss it the next time I see you.”
Streetlamps standing in the shadows of build“Get your ass back here.”
ings were already on. Dusk was approaching. He
He hung up. “I haven’t seen my content went around in circles for 20 minutes before he
guidance.”
reached the future site of Pigbook HQ, which
“You’re getting it verbally. No brands, no turned out to be an insult to the planet’s surface
corporations.”
the size of a meteor crater.
Well, thought Bob, world domination does
There went half of Bob’s act. “You can’t do that.”
“Yes I can. The trustees are like the students. demand a big hole.
They get direct, literal references. If you don’t
His composure in Jen’s office had been a temactually say the name of something, they don’t porary warrior state. It was all hitting him now.
realize you’re talking about it.”
He was trembling. But he felt huge. The Pigbook
“Or they can deny it.”
crater was somehow inside him. When he pulled
“Whatever. Who cares. Tell the kids they’re open a chain-link gate and stepped into it, he was
farm animals who deserve the real tattoos they’re stepping into himself. Halfway down the slope,
going to get. Tell them they’re coding the apoca- he sat on a rock to watch some pile driver porlypse. Say the government’s a mound of mag- nography. The monumental thrusting entered his
gots. Say the rich are building a space colony crotch and bloomed in his brain. His headache
for themselves after they turn Earth into a dog vanished, obliterated by it.
turd. Say you’ve seen hipper-looking headware
Carla was right. He was just a party drug. He
on the Seven Dwarves. Anything you want. Just would never change anything.
no brands or corporations.”
He braced himself for the plunge into despair.
At least she had checked out his act. “I’m curi- He’d been sundowning again lately, slipping into
ous about something. Why haven’t you ditched space-void aloneness as evening approached. It
this fucking place? Surely Ken left you enough.” was a lifelong tendency that got markedly worse
“The estate’s frozen. His other wives will have when things went bad with Carla, and they’d had
it in court till I’m dead.”
no choice but to continue voyaging together like
“His ex-wives, you mean.”
angry astronauts. But here at sunset today, he
“No.”
didn’t go to the dark place.
“Ken was Muslim? Mormon?”
He thought: something went terribly wrong
“Just a polygamist on his own say-so.”
in the development of animated matter on this
He turned to look at her one last time from planet. Everything was good until Homo sapiens,
the door. “Did we ever eat marzipan together?” at which point a fatal bug somehow crept into
“We met in a marzipan shop. You don’t remem- the code, a crease in the patterning such that the
ber that?”
dominant form of life on Earth was a glitched
“Of course I do. I was checking to see if you organism that did unspeakable things not only
did.”
to its fellows but to every other organism, too.
“Why? To verify that I’m not an android?”
The intelligent animals. Bob had to laugh.
“Yes, now that you mention it.”
They had one saving grace, however. They were
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programmable. Their hardware was permanently
bent, but they could still receive instructions. You
could fix them in software. Or at least you could try.
Carla was partly right: his power with his
fans worked only along certain axes, in certain
dimensions. If he directly commanded them to
stop writing code for the empire, they would not
obey. He had tried that. They thought he was
joking. If he told them to smash their mobiles,
they would giggle at how crazy Bob was. But if
he said he wanted to run for e-president, and he
needed them to tribe-source him a peer-to-peer
voting system, democracy in action on the Net,
they would have it up and running in two days
because it would just be such a cool thing to do.
A people’s electoral bucket brigade.
And then, of course, they would turn out in
great numbers for the election, like 100 percent,
and they would all vote for Bob, and they would
expect their votes to count. And if their votes
didn’t count, well maybe then they would stop
writing code for the empire. Maybe they’d crap
up some of the code they’d already written, too.
He stood to climb back up the excavation.
Carla was plowing down it with her walkie-talkie
strapped to her hip. As if pulled by her radio energy,
three campus security guards came flying over
the lip of the crater behind her.
After they got him in the van, she said, “Life
is a real fucking roller coaster with you, Bob.”
“That’s exactly what I was going to say about
you.”
Then he popped the question.
“How would I like to be first lady?” said Carla.
“Well, let me ask you something, Bob. Were you
aware that you’re the commencement speaker
at this spook house?”
“No, how did that happen?”
“They didn’t bother telling us that they hold
commencement at night in October specifically
to save money on speaker fees. I would have
charged four times this much for commencement. We got seriously stiffed here.”
“It’s the business logic of a guy named Ken.”
“What was in the rider?”

“Nothing. She didn’t have one. She’s insane.
This whole place is.”
Carla kissed him passionately. They were like
the lock-and-key enzyme theory, Bob and Carla,
not the most beautiful thing to witness up close,
but the chemistry was undeniable.
He told her what he’d decided.
“Fuck,” she said. “They’ll do this, you realize.”
“I think that’s what I just said.”
“Who are you running against?”
“No one. It’s not a personality contest, is it?”
“Not when you do it.”
“If someone on the Net doesn’t want to vote
for Bob, they can just not vote. That will count
as a vote against Bob.”
And plenty of his countrymen would do just
that. And still it would be a landslide.
The van arrived at the Kenneth X. White
Luxury Partnership Suites and Investor Agora.
Bob hadn’t bothered to look at the building’s
inscription before. The guards brought him in
the back way. He heard the hive-thrum of the
crowd assembling in Ken the Visionary’s gathering place. He wondered if they wore caps and
gowns here at College of the Mind. If so, they
probably had a robe for Bob. He was covered
with mud, but he traveled with three identical
suits, boxes of creamy shirts, multiple pairs of
black socks and Italian loafers. It was unbelievably liberating never to make a dressing decision.
But he did like the idea of a flowing robe.
He was late for a very important date. He
nearly killed himself shimmying to the bathroom
with his underpants around his ankles, his soiled
sharkskin on the floor behind him like a murder
victim. He turned fully nude to Carla and said, “It
is of the utmost importance that we stop doing
what we’ve been doing.” By “we” he had meant
humanity, but Carla thought he meant the two
of them and the way they’d been fighting, and
she embraced him and hauled him into the bathroom. The hotel showerhead resembled a silver
sunflower bent over by its own magnificence. Bob
stepped into its downpour, every droplet hitting
him like a seed. l
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Brian was the Travel Agent Who Knew Too Much. He’d run a few years of Hook’s
itineraries through a pattern-recognition program and it turned out that
half the man’s travel had nothing to do with consulting at all. “Hey, you’re
having an affair, aren’t you?” Brian said to Hook. He thought Hook might
smile and punch him in the shoulder. But instead, Hook’s face went very dark.
Then the letter arrived from Hook’s wife’s attorney, talking about deposing Brian and subpoenaing his records. And now Hook wanted to know if Brian
would enjoy a membership at a very special Boston spa called Foxxy Ladies.
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The consultant dude from Thursday night kept invading Vikki’s thoughts, just as he must have
known he would. He was evil, a devil of some
kind. She’d come to his hotel to do a straightforward gig, and he played with her mind. It was
way scarier than anything men did with their
dicks. He cast a spell on her. “I like you. What
would it take to buy all your time?” Meaning
what? I don’t hook up with anybody else? “Correct.” Three hundred and sixty-five nights in a
year, times a thousand. He laughed at her. “When
somebody offers to buy all your product, you
cut him a deal.” You’re saying I’d be your girlfriend? “Yeah.” What about getting married?
“Someday, maybe. How much is your apartment? How
much for clothes?” He got out a calculator. They
assigned a number to her every need. In the end,
it came to two hundred grand a year. He said
he’d wait for her decision.

VIKKI THE ESCORT

A ND T H ERE WAS H O O K,

ESQUIRE SEPTEMBER 2007

_esquire fiction
003

_esquire fiction
004

need u bad

gerry. how nice. seen mom?

i meant to

when we see mom, we see me

A LL T H E AIRPL A N ES

140

ESQUIRE SEPTEMBER 2007

_esquire fiction
005

BUSIN ESS STRAT EGY

142

ESQUIRE SEPTEMBER 2007

144

So this guy is, like, the horniest man who ever lived, and he’s sleeping at my
office. His nickname is Hook. I don’t want to say his actual name because it makes
me feel even creepier. Barry explained it to me like this: the guy is in a predicament, he needs a place to stay, he will be out before you arrive in the morning. But I arrive in the morning, and the gentleman is standing there looking at
stuff on my desk in his boxer shorts with half a bone on. And when I walk in he
doesn’t cover himself. He waves to me.
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If you’re like many product-centric companies, you’re scrambling to
grow your revenues from services. The best ways begin with making
the products themselves smarter.
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Any industrial manufacturer that has not
awakened to the fact that it must become a
service business is in serious peril today. Sadly,
there are many such businesses—companies
that still think of themselves as builders of
things and that state their gross margins, operating profits, and other measures of success
solely in terms of “the product.” But even their
more enlightened competitors, the ones
who’ve begun to wrap valuable services
around their products and, in some cases,
profit directly from those services, are enjoying only a temporary advantage. They may be
improving their customer relationships by taking on various burdens such as maintenance
and replenishment of supplies, but that will
get them only so far. A select group of companies is already upping the ante. Soon, it will
not be enough for a company to offer services;
it will have to provide “smart services.”
Smart services go beyond the kinds of upkeep and upgrades you may be bundling with
your products, both in their value to customers
and in their cost efficiency to you. To provide

them, you must build intelligence—that is,
awareness and connectivity—into the products
themselves. And you must be prepared to act
on what the products then reveal about their
use.
Consider Heidelberger Druckmaschinen
(commonly known as Heidelberg), a maker of
high-end printing presses. Throughout its history, the company has offered repair services
to its customers. Several years ago, when it developed the ability to monitor its equipment
remotely, Heidelberg found that it could provide maintenance much more cost-effectively.
Now with its machines communicating continuously over the Internet, relaying information
about their status between the print shops and
Heidelberg’s regional and global technical support specialists, the company has the access
and insight to optimize printing performance
in customers’ shops. The total product support
that Heidelberg now offers—which extends
even to removal and resale of the machines—
represents a whole new level of value for buyers. The network context has made the differ-
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ence for Heidelberg and has allowed the firm
to achieve true intimacy with its customers.
The rewards of becoming a smart service
provider are hard to deny. In our research,
we’ve documented organic growth rates in
double digits for many of the companies that
are following this path. The leaders are establishing the new performance benchmarks for
their industries, deriving more than 50% of
their revenues and 60% of their margin contributions from services as opposed to product
sales. For most management teams in productcentric companies, numbers like these sound
like nirvana.
Joining the ranks of smart service organizations is not primarily a technical challenge. The
necessary technologies, while critical to the
task, are well-enough established by this point.
Rather, in most companies, the biggest challenge is getting senior management to adopt a
new perspective on the nature of the business.
The companies in the vanguard of smart services think differently about their purpose and
how they make their profits—but they have
come to that new heading by degrees.

What Makes Service Smart?

Glen Allmendinger (gallmendinger@
harborresearch.com) is the founder and
president of Harbor Research, a strategic consulting and business development firm based in Boston and San
Francisco. Ralph Lombreglia is a vice
president at Harbor Research.

Smart services are a wholly different animal
from the service offerings of the past. To begin
with, they are fundamentally preemptive
rather than reactive or even proactive. Preemptive means your actions are based upon
hard field intelligence; you launch a preemptive strike to head off an undesirable event
when you have real-world evidence that the
event is in the offing. Smart services are thus
based upon actual evidence that a machine is
about to fail, that a customer’s supply of consumables is about to be depleted, that a shipment of materials has been delayed, and so on.
For customers, smart services create an entirely new kind of value—the value of removing unpleasant surprises from their lives.
Meanwhile, because the field intelligence
makes product performance and customer behaviors visible as never before, manufacturers
gain unprecedented R&D feedback and insight
into customers’ needs and can provide even
greater ongoing value.
Finally, because it is impractical to deploy
humans to gather and analyze the real-time
field data required, smart services depend on
“machine intelligence.” In a smart services environment, reliable and blindingly fast micro-

processors do what they are very good at doing: digesting billions of data points, talking to
one another about the data, controlling one
another based upon the state of the data—all
in a matter of nanoseconds. Humans cannot do
this, nor should they; this incessant stream of
business information should be invisible to
people. At the same time, all this background
activity gives managers and decision makers
much more visibility into a business’s assets,
costs, and liabilities—precisely when they need
or want it. (See the sidebar “What a Connected
Device Can Do.”)
This is not dazzling futurespeak; for many
companies, smart services are already reality.
For many more, it’s a matter of reaping the harvest of seeds sown. For decades, businesses have
been steadily building electronic intelligence
into manufactured objects by means of sensors,
controllers, and microprocessors. Today, virtually all products that use electricity—whether
you’re talking about toys, coffeemakers, cars, or
medical diagnostic machines—possess inherent
data-processing capabilities. Each has a wealth
of information to offer about its current status,
usage history, and performance. So if a manufacturing machine, consumer product, or building is not presently monitoring every detail that
its creator might wish to extract, it can easily
and cheaply be made to do so.

Learning from the Vanguard
If some companies are further ahead than
others in offering smart services, it’s for good
reason. Manufacturers such as Honeywell
with its aerospace equipment, ABB with its
power plant equipment, Siemens with its
medical equipment, and GE with its jet engines and locomotives all produce assets so
critical to customers’ work that, for years already, they’ve been using various kinds of
networking to perform remote monitoring
and diagnostic work. Meanwhile, as the
forces of competition and commoditization
relentlessly assault their product lines, most
of these manufacturers have made it an explicit goal to change their business mix and
increase the margin contribution from their
service activities. As a result, they have already pushed themselves further into the life
cycles of the products they sell—beyond purchase and installation and into customers’
ongoing use. A favorite example in the business press is the industrial gases business.
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Companies such as Air Products and Chemicals and Air Liquide, because they provide expensive components of critical processes,
have traditionally needed to offer customers
performance-based service contracts. Even
when this meant having “human sensors” sitting at clients’ sites 24/7 watching everything
that went on, it was worth it: The companies
naturally learned more about their customers’ problems than the typical manufacturer
could have, and they converted those issues
into business opportunities.
“Chance favors the prepared mind,” observed scientist Louis Pasteur. In the same way,
emerging technologies favor prepared companies. When a global data network—the Internet—arrived on the scene alongside rapidly advancing technologies for large-scale storage and
data mining, most management teams in the
world were not thinking about the implications
for device networking. But prepared companies, like the asset-intensive businesses cited
earlier, spotted the shift in the economics. Now
products could be wired throughout a business,
and the connectivity was cheap enough to permit continual monitoring of them. Even a company like General Electric, already the poster
child for downstream service expansion, saw
unprecedented opportunities.
Look at GE’s power turbine business, for instance. Its customers, major utilities, have
good reason to hate equipment failures. At the
least, any downtime creates huge opportunity

costs for these customers; often it means they
have to pay hefty regulatory compliance fines.
To reduce that risk, GE (and its competition)
invests heavily in remote monitoring and diagnostics so it can deploy a technician or engineer ahead of a failure (preemptively) as opposed to doing so according to a schedule
based upon assumptions (proactively) or, even
worse, after the power has gone off (reactively). For one thing, this has a dramatic effect on the profitability of GE’s maintenance
services. Most manufacturers cannot charge
more than $90 to $110 per hour for their technical support because of price and benefit
pressures from local competitors. But GE Energy, because of its efficient network-enabled
remote servicing, can charge $500 to $600 per
hour for the same technician. Even more important, the information generated by its continual monitoring allows GE to take on additional tasks, such as managing a customer’s
spare parts inventory or providing the customer’s and GE’s service and support personnel with complete access to unified data and
knowledge about the status of the equipment.
Customers now look to GE not just for highquality energy equipment but also for help in
optimizing their ability to supply consistent
and high-quality power to their customers. (In
fact, GE has created a significant amount of
customer dependency.) This has allowed GE to
tie its pricing to the benefits it provides
(“power by the hour,” for instance) versus the

What a Connected Device Can Do
Most companies still view their electronic and electromechanical products as stand-alone objects, not things that could or should be connected.
But it’s the networking and management of these devices that will generate the intelligence businesses need to deliver smart services. Connected products will be able to perform the following functions:
• Status. Status applications capture and
report on the operation, performance,
and usage of a given device or the environment being monitored.
• Diagnostics. Diagnostic applications enable a device to self-optimize or allow a
service person to monitor, troubleshoot,
repair, and maintain devices.
• Upgrades. Upgrade applications augment the performance of a given device.
They prevent problems with version control, technology obsolescence, and device
failure.

• Control and Automation. Control and
automation applications coordinate the
sequenced activity of several devices.
They can also cause devices to perform
one-off, discrete actions.
• Profiling and Behavior Tracking. Profiling and behavior-tracking applications
monitor variations in the location, culture, performance, usage, and sales of a
device. These applications can create
more customized or predictive responses
for end users.

• Replenishment and Commerce. Replenishment and commerce applications
monitor consumption of a device and
buying patterns of the end user. These
applications can initiate purchase orders
or other transactions when replenishment is needed.
• Location Mapping and Logistics. Location mapping and logistics applications
track and optimize the service support system for a device. These applications also
support supply chain and sales activities.
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products themselves.
The same kinds of economics are at work at
GE Healthcare. Its typical customer is a radiology practice in the market for an MRI machine. In truth, customers have not purchased
such equipment in years; given the rapidly obsolescing technology and quirks of hospital finances, they’ve tended to lease the machines.
Now even conventional leasing has gone by
the wayside as companies like GE offer to install the equipment at no up-front cost and instead charge for its ongoing upkeep and use.
The wonderful result is a longer-term relationship than a traditional product sale would
have yielded. Under the old model, a customer
buys or leases a thing and gets some kind of
warranty and support package with it—and
then a salesperson is back within a predictable
amount of time trying to sell an upgrade or extension. Under the new model, the customer
simply signs up, typically for a five-year-plus relationship with a major asset. All the support
and replenishables related to that machine are
handled, through individual transactions, as
part of the managed service. By analogy, imagine not buying or leasing the car of your choice
but instead paying for its use by the mile.
GE’s ability to price those “miles” right is
critical to its ongoing competitiveness. For an
MRI machine, GE must estimate the number
of images that will be required over the life of
the contract based on the demographics of the
served area. Again, the company can make
such estimates because of its network monitoring. Not long ago, we met with managers in

The Product Life Cycle from a Customer’s
Perspective
One company we worked with identified the following activities involved in owning
and using one of its products. The question then became, “Which of these activities
represent opportunities?”
• Determining requirements and
justifying purchase of the product
• Finding a product supplier
• Financing the purchase
• Installing the product
• Modifying other products or processes to work with the product
• Adapting the product to its environment or to a specific use

• Maintaining the product and replacing parts
• Replenishing materials (for instance, paper and toner for a copier)
• Training personnel to use the product
• Using the product
• Upgrading the product
• Disposing of product waste
• Disposing of the product

GE’s industrial capital equipment leasing division. These are the people responsible for
those leased trailers you find at practically
every construction site on earth. We were incredulous when we heard how much selfawareness the trailers have—even down to the
number of times a particular door or window
is opened in a given period. Why collect those
data? “Because,” we were told, “the business is
actuarial science now.”

Finding Your Smart Service
Opportunities
Thinking about the business opportunities associated with a networked product is a highly
creative process. Often there are no cut-anddried markets to identify and size. Rather,
there are whole new markets that might develop as networked products are rolled out. To
find your opportunities, start by looking at the
life cycle of your product. What are the activities the customer engages in to procure, own,
use, and dispose of it? Next, check out the adjacencies. For each of the identified activities,
what else is the customer close to or in contact
with when performing the activity? And what
other activities precede and follow the activities you’ve identified? Finally, once you’ve examined the possibilities offered by these various activities and adjacencies, bundle the
most economically attractive elements into a
total opportunity. Each of these steps bears
further explanation.
Looking at the Life Cycle. The first step involves identifying the activities that are directly connected with owning and using your
product. (See the exhibit “The Product Life
Cycle from a Customer’s Perspective” for the
list of activities one company generated.) The
most obvious activity that a connected product can streamline, while at the same time allowing the manufacturer to intervene, assist,
and reap benefits, is maintenance. If your
product can detect that one of its parts is approaching failure and can alert you to that
fact, you are in a perfect position to benefit
the customer—and to own the opportunity to
deliver maintenance services.
It’s well known that the profit in printers,
for example, is in the replenishables, such as
toner cartridges. But there are clones of most
toner cartridges, and they cut into both the
revenues and the margins in a printer manufacturer’s ink sales. Hewlett-Packard has re-
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Smart services are based
upon actual evidence
that a machine is about
to fail, that a customer’s
supply of consumables is
about to be depleted, and
so on.

sponded by adding a very simple bit of connectivity to one of its printer models. The
printer can detect when its toner is low and
can initiate a just-in-time order for a new cartridge. By adding this simple new function to
its machines, HP has reclaimed ownership of
a high-profit transaction in which it had suffered encroachment.
But maintenance is only one activity to
consider; the life cycle of a product has many
pockets of value. In their HBR article “Go
Downstream: The New Profit Imperative in
Manufacturing” (September–October 1999),
Richard Wise and Peter Baumgartner analyzed the difference between a product’s
value at purchase and its value throughout its
life cycle, for a variety of industrial assets.
They found, for instance, that a buyer of a locomotive engine ends up spending 21 times its
purchase value to support its use. Our own research suggests that any asset that costs more
than ten times its purchase value to use is a
clear candidate for networking. At that level,
almost anything a company does to learn
about the product and its continual use will
offer opportunities for the business to enhance its profitability.
Checking Out Adjacencies. Having outlined
the customer’s activities in the life cycle of
your product, you’ll want to take a second
look, this time studying the adjacencies. What
else is the customer close to or in contact with
when performing each of these activities? And
what other activities precede and follow this
set of activities? Sometimes, even when an opportunity is not directly connected to a product, the product can serve as a gateway to it.
Nearly all digital cameras, for instance, need
some form of connectivity to a computer,
where the photos are viewed, sorted, edited,
and stored. Kodak has responded to this adjacent opportunity by closely integrating its digital camera technologies with widely available
PC software and Web applications so it can follow those activities and go beyond them. The
company has also partnered with specialty service providers such as Target and Walgreens
that produce quality prints of the photos.
Getting Perspective on the Whole Opportunity. So far, we’ve been discussing how to
look for opportunities, but, to be precise,
we’re actually talking about how to look for
elements of an overall business opportunity. A
manufacturer might find that adding connec-

tivity to an MRI scanner, for instance, will help
it in several ways. The connectivity might enable the just-in-time ordering of replenishable
materials. It might alert the product maker to
maintenance needs and so allow it to lock in
service contracts with customers. It might
allow the manufacturer to perform machine
calibration and validation, functions previously handled by hospital personnel, for
which it can now receive separate compensation. Each of these services is an opportunity
in itself; together, they form an overall business opportunity.

Four Flavors of Success
HP and Kodak both found business opportunities by looking at their product life cycles and
examining the adjacent activities related to
their products’ primary activities. In HP’s case,
a single product (a printer) made by a single
company (HP) was the sole gateway to the business opportunity. In Kodak’s case, the company
tapped a business opportunity in which it supplies the products (digital cameras) but also relies on partners to supply their expertise in user
interfaces and photo processing.
As you look at the opportunities available to
your company, there are, likewise, two possibilities. It may be that most of the elements of
the opportunity are attached directly to your
product’s life cycle, so you’ll be able to pursue
the opportunity alone. Or it may be that the
opportunity lies mainly in the adjacencies, so
you will have to partner with others. The direction you take will help determine the kind of
business model you should adopt after connecting your product. If you go it alone, it may
be as what we call an “embedded innovator”
or, more ambitiously, as a “solutionist.” If you
partner with others, it may be as an “aggregator” or as a “synergist.” These are the four basic
business models available to product makers
that decide to embrace smart services. Let’s
look at each in turn.
The Embedded Innovator. The embedded
innovator is the most product-centric of the
models. Customers may still perceive the physical product as the source of primary value, and
they will expect to continue receiving the support services they have in the past (installation,
warranties, maintenance contracts, and so on).
Historically, manufacturers have bundled such
services with their products to make sales.
Thus, embedded innovators that decide to add
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connectivity to their products may have a hard
time levying additional charges in relationships
where everything was previously included.
Because the embedded innovator has built
intelligence and communications into its products, however, these goods become the company’s inanimate silent partners. The nearperfect visibility of products that can be remotely monitored greatly optimizes the delivery of services, eliminates waste and inefficiency, and raises service margins. Thus, it is
largely in these areas that companies achieve
ROI on their device-networking investments.
(Think PepsiCo’s returns on its vending machines and fountain systems, and Emerson
Electric’s returns on its backup network power

systems.) But it doesn’t have to end there. The
embedded innovator can also add new value to
its products that could not have been achieved
without networking—for instance, allowing
customers to automatically upgrade their
products by means of software downloads.
Heidelberg is a good example of a successful
embedded innovator.
The Solutionist. In the solutionist business
model, a single product is still the dominant
gateway to a business opportunity, but the
scope of high-value activities associated with
the product is broader. Think, for example, of
all the activities associated with the life cycle
of an MRI scanner:
1. Determining requirements and whether

How Smart Do You Want Your Products to Be?
Obviously, not all devices and subsystems
need to be networked. Consider, for example,
the difference in value between networking a
refrigerator in a small office and networking
a refrigeration system in a grocery store,
where failure would have much greater consequences. In the latter case, a one-night
shutdown could cost the store a year’s profits,
so the up-front cost of networking is an obvious investment. The decision to network a
product will depend largely on how that
product will be used and the potential role it
can play in a larger system.
In general, a device is not a candidate for
networking if it:
• Is not mechanical or electromechanical
• Is very simple or inexpensive and thus
not worth the initial investment of networking
• Has no important information to share
• Has no available or reliable network access
• Has a very brief or very long (15-yearplus) life span
The benefits of networking depend on the
context, but there are some important issues
to consider when deciding what to network:
• The Impact of a Device Failure. Not
every failure is catastrophic. If a keyboard breaks in a food-processing plant,
production won’t stop. The failure will be
confined to one specific computer, and
the keyboard can be easily and cheaply
replaced. But if the plant’s power system
suddenly stops working, the end result

•

•

•

•

could be vast amounts of wasted products and employee time.
The Value of Device Information. A
scanner at a department store is a good
candidate for networking because the
data it collects can inform many decisions related to customers’ buying behaviors. Connectivity will deepen the
manufacturer’s insight into purchasing
patterns, inventory, procurement, and
product or store designs.
The Impact of Networking. If technicians
know in advance that the HVAC system in
a commercial office building may break
down (because the connectivity they’ve
built into the system allows the equipment to be continually monitored), they
can diagnose and repair the problem before tenants notice any issues. They can
eliminate the downtime and the expense
of evacuating the building.
The Cost and Ease of Connectivity.
Most companies can comfortably justify
buildingwide networking or device enablement because they can amortize the
expense across multiple departments
and products. By contrast, the initial
costs and complications of creating a
home network are prohibitive for most
households.
The Device Turnover Rate. If you add
connectivity to a device with a life span
of more than 15 years, you will probably
create a technology obsolescence prob-

lem—even if the device is designed so it
can be updated remotely via software
downloads and so on. Meanwhile, a device with a very short life span might be
networked only for its content or commerce opportunities rather than for its
performance or maintenance considerations, potentially making the ROI
harder to achieve.
• The Service Needs. If a vending machine could notify its owner when it
needed to be restocked or repaired, the
company could use employees much
more efficiently and save a significant
amount of money by eliminating unnecessary site visits.
• The Importance of Information. Medical devices that need to transmit vital
health information quickly to a variety of
people and locations are excellent candidates for networking.The ability to simultaneously inform technicians, specialists,
primary care physicians, and the patient
is extremely valuable.
• The Location of the Device. Certain devices and systems are harder to maintain
than others simply because of their location. If a motor in an offshore oil rig
could remotely inform the owners of its
health and performance, complicated
and unnecessary service visits would be
a thing of the past.
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Embedded innovators
that decide to add
connectivity to their
products may have a
hard time levying
additional charges in
relationships where
everything was
previously included.

having a scanner is justified
2. Financing the scanner
3. Installing the scanner
4. Testing, calibrating, and validating the
scanner
5. Maintaining and replacing parts
6. Replenishing materials (gases and imaging media)
7. Training personnel to use the scanner
8. Determining a patient’s need for a scan
(preliminary diagnosis)
9. Preparing the patient for a scan
10. Scanning the patient
11. Interpreting the scan
12. Updating the software
13. Upgrading the hardware
Because of the high value, complexity, and
cost of MRI scanning, nearly all of these activities represent an opportunity for a scanner
manufacturer. (Activities 8, 9, 10, and 11 are primarily medical matters and thus cannot be the
province of a manufacturer—but that still
leaves nine activities that are economic opportunities for scanner makers.) This is precisely
the situation GE Healthcare has stepped into,
positioning itself as a complete solution provider, or a solutionist.
Along similar lines, consider Honeywell,
which makes (among other things) control
and automation systems for petroleum refining. Recognizing that the start-up of a new refinery to process petroleum represents a fraction of the total expense associated with
maintaining and optimizing the facility, Honeywell developed a new mode of customer
service called Experion Process Knowledge
System (PKS). PKS is a collection of embeddedintelligence technologies deployed at a customer’s refinery and controlled and monitored remotely. The system performs a variety
of manufacturing equipment support and optimization tasks formerly handled exclusively
by maintenance personnel.
PKS customers typically experience fewer
false alarms indicating that a process is in danger of failing, less unanticipated downtime,
and lower maintenance costs. They can work
with Honeywell to access knowledge related to
their systems and equipment performance.
The clear value of the program has allowed
Honeywell to charge a premium for the system, and, in many cases, the company has
been able to increase the scope of services and
value it provides its customers.

Again, the difference in the opportunities facing an embedded innovator and a solutionist
is the breadth of high-value activities associated with their products. So, between HP’s
printers and GE Healthcare’s MRI scanners,
there is a world of difference in the scope of
services that could be offered with or through
the connected device. In HP’s case, the change
in business model has been incremental; the
company has remained a manufacturer of
printers and toner cartridges and has made
money by selling these things. Connectivity
simply gives it a lock on the toner sales, which
is where the profits are. By contrast, GE
Healthcare’s new business model is far from
that of a simple maker and seller of products.
The connected scanner opens up many service
opportunities, and to tap these, GE has built a
large, well-tooled, complex service infrastructure. What both companies have in common is
that they’ve found and tapped business opportunities dominated by their own devices. Neither organization has been very dependent on
partnerships (although they could use them,
and GE certainly does).
The Aggregator. The two remaining business models are those in which the business
opportunity cannot be tapped by a single device and a single vendor. There are situations
in which a device may collect data, but the information, in and of itself, may not be valuable enough to create an opportunity. Instead,
several disparate devices may work within an
environment, and only by connecting all or
most of them can a company create a highvalue body of data. An extreme example of
this is a simple table lamp. It can be enabled to
sense and communicate information such as
when it is on and when it is off, the wattage
flowing through it, and perhaps even the age
of the bulb or bulbs it is burning. Of course,
none of these data, on their own, are likely to
be of high economic worth. If the lamp burns
a 100-watt bulb constantly in an empty room,
the money being spent on the wasted electricity will hardly break most families. But the
sum of all wasted electricity is worth a home
owner’s attention, and so an application that
collects and deploys all those data may be of
enough value to represent an economic opportunity for a manufacturer. And there may
be further value in building remote-control
options into the lamp and other devices.
In the case of a system that gathers and
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processes data from multiple devices, your
product may play one of two roles: It can be
central or peripheral. The hub or a spoke. The
brains of the operation or just a body part.
This last variable defines our third and fourth
business models. When such a system is required in order to define and tap an opportunity, then there will be an aggregator, which
controls the application’s actual data collection and central-processing power; and there
will be synergists, whose devices contribute
valuable data or functions that are controlled
by the application.
Aggregator businesses we’ve studied include
Eaton Electrical, Gardner Denver, Electrolux,
and Rockwell Automation; they all provide remote monitoring and related Web-based services across channel, alliance, and customerfulfillment networks. In other words, these
companies bring their “secret weapon” to bear
on all their business relationships, not just on
their relationships with customers.
Aggregators are still primarily product companies and don’t vertically integrate all aspects
of their product life-cycle management. For example, they tend not to be involved in product
recycling or disposal. Instead, they sell interested third parties smart-information services—or access to the data collected from networked devices—either for a fee or for a share

of earnings. Where aggregators do choose to
deliver services directly to the customer, they
now own that relationship as never before,
with distinct barriers to competition. Aggregators cannot be cut out of the services loop by
competitors or channel partners because their
possession of device-generated data allows
them to offer services more intelligently and
profitably than entities that cannot see into the
status of the products in question.
Aggregators will make larger investments in
data warehousing and data mining than will
embedded innovators, and they will achieve
some of their ROI by providing smart services
to their distributor and system-integrator partners. For example, a large percentage of installed uninterruptible power supply (UPS) devices contain dead batteries. Unfortunately,
users discover this only when these devices fail
to work during a power outage. In the embedded innovator model, a networked UPS device
could initiate its own order for a battery replacement from the vendor—in itself, a smart
service. But imagine how an aggregator could
build on that opportunity. Eaton Electrical (a
global leader in circuit breaker technology),
for instance, is bringing something called
Home Heartbeat, a home monitoring system,
to the consumer market. Eaton has partnered
with companies that sell power-quality devices,

Out of the Basement
If you take only one message away from Eaton
Electrical’s Home Heartbeat initiative, it should
be that successful product-centric businesses
are rapidly transitioning to smart services. The
story is all the more interesting because it goes
beyond the business-to-business realm, bringing the benefits of machine-to-machine communication to home owners.
Cleveland-based Eaton started out in 1911
making axles and other truck parts and later
diversified into other engineered components, including residential circuit breakers.
As the end of its first century in business approached, it found itself in very mature businesses fighting with established competitors
over every point of market share. That’s when
a few visionary managers within the electrical products division started to think about
device connectivity and the broader solutions
it could offer consumers.

The system they envisioned, recently
launched as Home Heartbeat, monitors the
status of a home and alerts the home owner
when something is amiss. To do this, it uses
water sensors, open/closed sensors, and
power sensors, which communicate to a base
station over a wireless network. That base
station communicates with a key fob device
carried by the home owner. The system can
also be instructed to send an e-mail or text
message to a cell phone if there is a change
in the state of a sensor.
Pause for a moment to consider how useful this would be. You’re sitting on the train
to work, and it occurs to you that a space
heater might have been left on. You can
check your key fob to be reassured instead of
having to turn back. (The key fob device
works only within a certain range of distance
but does capture data about the status of

your home as you left it.) Home Heartbeat
features a water shut-off valve that can be automatically activated by sensors. So if you’re
on vacation, and you hear about a cold snap,
power outages, and burst pipes back home,
you can check your e-mail; in the meantime,
you can be confident that if the water needed
to be shut off, it was.
Home Heartbeat is a good example of
smart service innovation: Eaton built awareness and connectivity into the devices it was
already selling and, in this way, was able to
position itself not just as a product vendor
but also as a service provider. No longer consigned to an obscure corner of the basement,
the Eaton brand now stands for total home
awareness. And the company is now in the
role of aggregator, courting an entirely new
range of partners, from wireless carriers to
insurance companies.
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such as fire alarms, backup generators, and the
UPS devices mentioned previously. Eaton has
even partnered with insurance companies,
which would gladly offer Eaton’s customers incentives for deploying verifiable battery replacements in their connected devices. (See
the sidebar “Out of the Basement.”)
Illinois-based Gardner Denver has a similarly expansive vision of how it might aggregate information from many sources to serve
buyers of its air compressors. Compressed air is
used in all kinds of industrial processes; some
350,000 systems are in place in the United
States, covering 97% of manufacturing plants.
As a first step toward intelligent device management, Gardner Denver has enabled its
equipment to monitor and communicate the
wear and tear on “expendables” in plant equipment, such as piston rods and cylinder liners.
As a result, customers can buy subscriptions
from the company and can receive performance trend information and preemptive
maintenance service. But while Gardner Denver makes the compressors, any application of
compressed air calls for a total system that includes components such as air coolers, filters,
and dryers. Once Gardner Denver’s devices are
in place for its own and its customers’ benefit,
it’s a short step to providing other manufacturers and distributors with data that could inform their pieces of the system. The opportunity is especially appealing to a manufacturer
like Gardner Denver, which is not the biggest
in its industry and must sell through channels
that are hardly captive to it. If it can use networked devices to tie customers, distributors,
and other support elements into a closed-loop,
asset management system, it can participate in
the highest-value deals instead of being cut out of
them. That’s the beauty of being an aggregator.
The Synergist. It is possible to succeed in
the age of smart services simply by providing
intelligent devices that play well with others.
When you set out to create a product that can
contribute valuable data or functionality to
other connected products, you are pursuing a
synergist model.
Consider the Dutch electronics manufacturer Philips, which specializes in lighting ballasts and controls. The company believes there
could be a huge opportunity for value creation
if complementary manufacturers in buildingsystems equipment could share their data.
That is, if data could be collected from all the

electrical devices in a commercial facility, the
aggregated information could then be used to
create extraordinary levels of customer service.
So Philips is helping to build a community of
several parallel players in the commercial
building-management arena in order to leverage all the valuable data about usage patterns,
potential energy savings, and the like. Central
to this community’s plan is an agreement to go
with the ZigBee open standard for wireless
connectivity. Through its participation in the
ZigBee Alliance, a group formed to further the
ZigBee standard, Philips has been pursuing a
synergist model with several important global
partners.

Your Worst Enemy
What will stand in your way as you try to move
forward in one of these business models? It
would be irresponsible for us to minimize the
technology hurdles you’ll face. Automated information gathering can easily generate trillions of data points every day for a typical
product manufacturer. Each of these data
points may be very tiny (the torque, pressure,
or temperature of a specific component or the
physical location of a product), but they must
all be validated and stored and then subjected
to the sophisticated techniques (data smoothing, data mining) that turn them into intelligence that can be acted upon. Clearly, such intense data processing cannot simply be
thrown at today’s average corporate IT infrastructure or application suite. For example,
companies pursuing RFID-tagging initiatives
will need organizationwide data standards and
new middleware to synchronize the data from
disparate sources into compatible formats.
Still, it’s safe to say that IT infrastructure is
not the biggest obstacle for most companies.
Much harder to overcome is the productcentric mind-set of most senior management
teams, along with the P&L structure that perpetuates that philosophy. Manufacturing remains the basic building block of the P&L for
most product companies, and the cost structure of a product business raises all kinds of
barriers to service-oriented investments.
Across virtually every industry, dozens of examples of intelligent device management have
sprouted up as technical or functional initiatives—in R&D, in supply chain applications, or
in customer support, for instance. These initiatives hit a ceiling, though, when the expense of
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implementing them became hard to justify. Often, a smart services initiative will benefit each
functional area to varying degrees—either in
the scope of advantages gained or in the time
needed to realize advantages—making it hard
to get everyone to agree that the initiative
makes sense and should be considered a financial priority. The frustration in organizations is
immense, as middle managers who believe in
the potential of smart service try to elevate the
topic to a strategic level.
Senior management, one middle manager
told us, “kind of gets it, and kind of doesn’t.”
We’ve seen this for ourselves. A different manager invited us to his company for a presentation on the need to invest aggressively in remote services. The ranking executive in the
room had a predictable response to the proposal: “As soon as you lose the line of sight between the product P&L and the plan, you lose
control of the business.”
What seems to be missing is a good script
that communicates the opportunity to senior
management in a compelling way. Our research regarding smart services is our contribution to creating that script—and it may find an
audience in a competitive context that increasingly focuses managers’ minds on the need to
grow organically and to do so by selling service. If not, we expect the script ultimately to
be handed to business leaders by equities analysts. When they start asking questions such as
“Are the assets you sell to customers networked?” and placing the companies that say
yes in a distinct group in terms of potential future performance, interest in the topic will undoubtedly boom.

•••
Companies such as GE, Heidelberg, Air Prod-

ucts, and others we’ve discussed have undergone what we like to call the “ubiquity shift.”
They’ve perceived that once intelligent devices become ubiquitous—as they will—the
commercial context will change, and they’ve
realigned their strategies to capitalize on that
new reality. Meanwhile, most product-centric
companies remain at least a full step behind in
their thinking. They know that their best
hopes for growth lie in increasing the services
component of their businesses, but they are focusing on the same kinds of services that have
always surrounded their products. Their plan
is to capture the adjacent service markets currently owned by other companies and persuade customers to pay for the (marginally enhanced) services they used to provide gratis. In
other words, they are moving aggressively to
implement—by about 2010—a 1990s “dumb
services” strategy and are in serious danger of
destroying value rather than creating it.
Making the ubiquity shift is challenging, but
it starts with a simple insight: A device that can
report back to its maker on its status and usage
represents the foundation for much richer and
longer-term customer relationships. From that
straightforward proposition spring the four
new business models we’ve outlined. For any
given company, it may make the most sense to
be an embedded innovator, a solutionist, an
aggregator, or a synergist. But woe to the company that takes none of these paths; it will
soon find its best customers locked in—and
happily—to other smart service providers.
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The Believer
In Book Business, the publisher Jason Epstein recalls
a bygone era in American literary life, and sees hope of
a renaissance
By Ralph Lombreglia January 2001 Issue
When someone asks me why I became a fiction writer, I
Book Business
usually say simply, "Vladimir Nabokov." I had read plenty of
great writers before discovering him, but Nabokov wasn't
just another writer—he was a magician. Years before anyone
had heard the term "virtual worlds," I experienced them in
the pitch-perfect prose of the exiled Russian, where artifice
Book Business:
and realism dovetail seamlessly into each other, and every
Publishing
phrase is a small narrative miracle. "Esthetic bliss," Nabokov Past, Present,
called his goal as a writer, and he delivered it.
and Future
by Jason

One of my most prized literary possessions is nothing more
Epstein
than a paperback: a 1956 issue of The Anchor Review,
W. W. Norton &
Co.
which was a literary review manufactured as a paperback
144 pages,
book and distributed to stores along with individual titles
$21.95
from the Anchor Books imprint. This particular issue
contains the first American publication of an excerpt from Lolita. That alone
would make it a collector's item, but it's particularly notable because the
ostensible premise of Nabokov's best-known novel ("ostensible" because
Lolita is not simply about an older man's affair with a preteenage girl) caused
a scandal that kept the book itself from finding an American publisher for
nearly three more years. Unless you could get your hands on the 1955
edition from Olympia Press, the Paris publisher that originally brought out
https://www.theatlantic.com/magazine/archive/2001/01/the-believer/303025/
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Joyce's Ulysses, that issue of The Anchor Review was all the Lolita there was
in the United States until 1958.
Nothing more than a paperback. We can say that now, but back then such
books were small miracles in themselves. My treasured copy of The Anchor
Review dates from the "golden age" of literary paperback publishing, when
someone had the bright idea to use a disreputable mass-market technology
to make serious reading available to, and affordable for, the growing postwar
audience that was created in part by the G.I. Bill.
That someone was Jason Epstein. In 1951, at the age of twenty-two, in the
first year of his first job in publishing, he created Anchor Books at Doubleday
and single-handedly invented the "trade paperback," which the entire
industry soon imitated. I thought I knew the whole story behind the
publication of Lolita, but I didn't know that amid the phony morality invoked
to keep the novel out of print, Jason Epstein was forced to draw an authentic
moral line in his professional life. Although he possessed enough editorial
autonomy to publish the Lolita excerpt in his Anchor Review, Doubleday
refused to publish the novel itself. "For me during these hopeless
negotiations over Lolita it was as if I had been mistakenly placed in an
asylum," he writes in Book Business, his new memoir and meditation on
publishing. "Censorship by the courts was bad enough. Anticipatory
censorship by a publisher was outrageous." Eight years after making
publishing history by creating Anchor Books at Doubleday, Epstein left the
company.
Jason Epstein is now one of the great men of American publishing in our
time, having gone on to become the editorial director of Random House, a
co-founder of The New York Review of Books, and the creator of such
innovations as the Library of America and The Reader's Catalog (an attempt
to create the definitive mail-order bookstore). Like me and countless other
https://www.theatlantic.com/magazine/archive/2001/01/the-believer/303025/
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people, he had a magical encounter with serious books as an undergraduate,
and he has now spent fifty years trying to extend that magic through the
world while working in an industry determined to go in precisely the opposite
direction.
Book Business is a fascinating little memoir of a brilliant career spent at the
junction of commercial enterprise and intellectual exhilaration. It's getting a
lot of attention in the world of new media, mainly because Epstein spends a
couple of its chapters (previously published in The New York Review of
Books) discussing the opportunities now offered by digital technology to do
what he has been trying to do throughout his career: resuscitate serious
publishing and bookselling, and America's literary life itself, even as the
material essence of those institutions—paper and ink—begins to recede from
the world.
Storytelling—transmitting the wisdom and history of the tribe through
word, gesture, and song—is an innate human function. The publishing
industry, constrained by obsolete technologies and a constricted
marketplace, now implements this transmission poorly. Prospective new
technologies foreshadow the possibility of a reconstructed industry, one
that will perform its historic task with unprecedented scope and
unimaginable consequences.
This has struck many people as an irony worth remarking upon—the gray
eminence of printed books talking like a Webhead—but when reading Book
Business one sees that it's not ironic or surprising at all. Epstein has always
been a hybrid creature, half man of letters, half entrepreneur. In other words,
a publisher. Alongside his recollections of Edmund Wilson and W. H. Auden
he recounts his fascination with the details of setting up businesses and
learning how to run direct-mail campaigns. Not surprisingly, the operations
guy in him finds the power of digital production appealing, while most purely
https://www.theatlantic.com/magazine/archive/2001/01/the-believer/303025/
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literary people find it frightening (if they think about it at all).
But Epstein's interest in digital technology goes beyond operations and into
the realm of heroic crusade. In the 1950s, dimestore paperback technology
was a sword that he pulled from the stone, and with its power he gave
genuine literature to the folk. Since then, there has been a woeful absence of
magic in the land, and publishing has "deviated from its true nature," as
Epstein puts it, "by assuming, under duress from unfavorable market
conditions and the misconceptions of remote managers, the posture of a
conventional business. This has led to many difficulties, for book publishing
is not a conventional business."
This process reached its logical culmination in the past decade or so as the
entire American publishing industry was acquired by three or four
multinational media conglomerates that know and care very little about
books and reading, and have been "deluded by the false promise of
synergy." Publishing, an industry whose true business is to nurture and
broadcast truth and beauty, now belongs to corporate masters who have
locked it up and demanded that it spin straw into gold. To fulfill this
ridiculous demand, publishers have made a lot of very questionable deals
with creatures who write the "formulaic melodramas" (Epstein's term) that
give the owners what they want. These creatures deliver, but they extract
punishing promises in return. Most readers don't know that publishers often
lose money on the "brand-name" authors of blockbusters, whose goldmaking power enables them to extort huge guarantees from the beleaguered
companies that have become little more than their valets.
Unfortunately, saying "Rumpelstiltskin" will not end this particular nightmare.
But saying "World Wide Web," "print on demand," and "electronic book" just
might. A solid audience for quality reading still exists, and publishers still
publish good books. The problem is that market realities force them to
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publish good books badly. Because of the high rate of turnover required by
superstores and mall-based book chains, the shelf-life of quality titles has
now grown laughably brief. "When this phenomenon first became apparent
some thirty years ago," Epstein writes, "the industry joke was that the shelf
life of a book had fallen somewhere between that of milk and yogurt. Since
then the situation has worsened and the joke is no longer heard." The
cautious optimism of Book Business is based upon the hope that the
decentralizing power of the Web, along with digital production and
distribution technologies, will mean that no book need ever go out of print;
that serious writers will find serious readers in a marketplace unconstrained
by a best-seller mentality; that online communities will provide selfreinforcing word-of-mouth promotion for good titles; and that "book
publishing may therefore become once more a cottage industry of diverse,
creative autonomous units."
It's something we all want to believe. But Book Business does not contain
the secret business plan. Rather, it details Epstein's own failed plan for The
Reader's Catalog, which the flap copy of Book Business calls "the precursor
of on-line bookselling": "I found that our margin would be insufficient no
matter how the business grew. The problem was not a matter of size. It was
structural. Though we kept no inventories, had no retail premises or
salespeople, and received payment in advance, a $25 or $30 average order
simply did not produce enough margin to cover the cost of handling it and
never would no matter how big the business became, for the more we grew
the more infrastructure we would need."
According to Epstein, the business model of Amazon.com is flawed in
precisely the same way; it's just that Amazon's founder Jeff Bezos hasn't
realized it yet, though Epstein himself tried to explain the problem to Bezos
when they met to explore Amazon's possible licensing of the Catalog's
listings. Book Business maintains that a profound naiveté informs all Internet
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retailing to date—a naiveté that could be summed up as "We lose money on
every sale but we make it up in volume." Yet after offering this damning
criticism, Epstein's only alternative is a disappointingly vague and sketchy
description of a "publisher's consortium" that could use the Web to sell
front-list and back-list titles directly to readers, and yet somehow not put
quality independent retailers out of business.
For all its lack of specificity about the future it envisions, however, Book
Business is a charming window on publishing in the past fifty years, and a
valuable reminder that there is no necessary dichotomy between the worlds
of literary culture and the arts on the one hand, and the worlds of business
and technology on the other. All human activity exists on a seamless
continuum, even if it's the rare person who straddles any substantial swath
of it. My favorite anecdotes in the book concern another old hero of mine,
Norbert Wiener, who coined the term "cybernetics" and whose decidedly
non-commercial The Human Use of Human Beings was published in
paperback by Jason Epstein as an Anchor book. (Thomas Pynchon, who was
a student of Nabokov's at Cornell in the late 1950s, and who famously
incorporated thermodynamics and information theory into his fiction, is said
to have learned about those ideas by reading Wiener's book, and it's quite
conceivable that he would never have done so had it not been for Epstein's
paperback revolution.)
Epstein's portrait of Wiener is affectionate, but it's the image of the
prototypical eccentric geek: a plump, odd-looking man who dressed
strangely, wandered into other professors' classrooms to write on their
blackboards while they were lecturing, and who suffered from eyesight so
poor that "he could see where he was going only by tilting his head up to
peer over the tops of the thick, black frames of his glasses," Epstein writes.
"As a result he seemed to be gazing at distant planets as we walked across
the MIT campus toward the luncheonette where he ordered his habitual
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midday meal, a carton of milk and a bag of potato chips."
It was over one of those geeky, utterly un-New York lunches in the late
1950s that Wiener foretold, in great detail, the invention of microprocessors,
the Internet, and even the networked electronic device later called the
"DynaBook" by computer scientist Alan Kay. "One day as we sat in the
luncheonette," Epstein recalls,
... Wiener predicted that within a decade or less, computers, which were
then room-sized machines, would be miniaturized as solid-state devices
replaced vacuum tubes. These miniaturized machines—he held out the
palm of his hand to indicate their eventual size—would be linked by
wireless or telephone lines to libraries and other sources of information
so that everyone on earth could, in theory, have access to all but limitless
data in an all-encompassing feedback loop, endlessly correcting and
updating itself.
Wiener was slightly wrong about the "decade or less," but Epstein was much
more wrong to dismiss Wiener's predictions altogether. Epstein's honesty
about that mistake is, for me, the most poignant moment in Book Business:
My failure to take Wiener's prophecies seriously reflected the limitations
of my own worldview at the time and that of my intellectual friends who
were increasingly absorbed in Cold War issues and felt that the fate of
Western civilization depended upon the positions they took in their
articles for Partisan Review or in their dinner-party conversations.... I
should have seen that Wiener was describing an even more profound
technological shift than either [movable type or the internal combustion
engine], but I had fallen under the spell of my New York friends. Because
Wiener was not one of us, his prophecies seemed unreal to me and I
ignored them.
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I don't know about you, folks, but I found it absolutely extraordinary to see a
co-founder of The New York Review of Books describe himself as being
"under the spell of my New York friends," and thus unable to hear the
prophecy of the brilliant geek from MIT. But this is the same man who quit a
company where he was the young turk because his bosses wouldn't publish
Nabokov's Lolita. If we could start with Jason Epstein's unblinking honesty
and courage of conviction, I wouldn't worry much about the lack of specific
business plans. Get the best editor-geeks in New York dining on potato
chips and milk with the best techno-geeks at MIT, and this writer-geek
thinks we'll all do plenty of twenty-first-century book business indeed.
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The Life of Job in Exurbia
Philip Roth looks back in dismay at the 1960s.
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PHILIP Roth begins his 1988 memoir by describing the source of his literary
imagination.

Dear Zuckerman,
In the past, as you know, the facts have always been notebook jottings,
my way of springing into ﬁction. For me, as for most novelists, every
genuine imaginative event begins down there, with the facts, with the
speciﬁc, and not with the philosophical, the ideological, or the
abstract.

AMERICAN
PASTORAL

This is commonplace wisdom among ﬁction writers, as the author says in the
passage. Yet Roth largely ignores it in his new novel, American Pastoral, an

allegory seemingly conceived in an abstracted realm of big notions and ﬁxed
ideas. American Pastoral is a relentlessly mental book, full of inconclusive
rumination on material often left strangely undramatized. And that, along with
the book's mystifyingly haphazard structure, prevents it from becoming a
"genuine imaginative event."

The novel concerns a Jew who does not look or behave like a Jew, a man who
comes to be known as "the Swede" in his Newark, New Jersey, high school in the
1940s because of his magically "anomalous face": "Of the few faircomplexioned Jewish students in our preponderantly Jewish public high school,
none possessed anything remotely like the steep-jawed, insentient Viking mask
of this blue-eyed blond born into our tribe as Seymour Irving Levov." And the
magic goes beyond mere looks: the Swede is gifted with an extraordinary
athlete's body and talent. His achievements on the playing ﬁeld seem to be the
sole element of legend and self-transcendence in the insular world around him.

Through the Swede, the neighborhood entered into a fantasy about
itself and about the world, the fantasy of sports fans everywhere:
almost like Gentiles (as they imagined Gentiles), our families could
forget the way things actually work and make an athletic performance
the repository of all their hopes.

The book is narrated by the well-known Nathan Zuckerman, but Zuckerman in
the present day -- now alone, separated from the "aristocrat" with whom he'd
been living overseas, impotent and incontinent (though presumably cancer-free)
from prostate surgery. In the 1940s Zuckerman was a classmate of the Swede's

younger brother and an idolizer of the Swede, that great Other among the
Newark Jews: "He'd invoked in me, when I was a boy -- as he did in hundreds of
other boys -- the strongest fantasy I had of being someone else." This very ﬁction
is the long-delayed fulﬁllment of that fantasy, because Zuckerman, as he freely
admits, concocts most of it, merging with the beautiful, un-Jewish, unknowable
Swede by inventing the story of his life. The novel's most memorable episode
occurs early, and is also one of the most directly dramatized: Zuckerman's fortyﬁfth high school reunion, where he meets his old friend Jerry Levov, the Swede's
younger brother. Jerry has just attended the Swede's funeral; the Swede died of
the same disease that Zuckerman has lately survived. Jerry reveals a traumatic,
decades-old event in the Swede's personal life, but not much else: "Anything
more I wanted to know, I'd have to make up," Zuckerman says, announcing his
intention to "dream" the Swede's surprisingly unhappy life. He allows his ﬁrstperson voice to be replaced by the story he's inventing, and that moment has
something of the ﬁctive magic of Nabokov, or of the Eastern European writers
whom Roth admires and whom he has published in his Writers From the Other
Europe series of books for Penguin.
Zuckerman was provoked to make a story by learning of a speciﬁc historical
event, but his dream of the Swede's life sweeps us into a novel of ideas. From
here on what "happens" is largely said to happen, the events of the plot now seen
through a veil of issues and themes. At any rate, what happens is that the Swede,
a charismatic, kind-hearted, nearly selﬂess Jew who could be taken for AngloSaxon, rejects a career in sports to go into his father's leather-glove business. He
then deﬁes his father by marrying a shiksa (an Irish Catholic and a former Miss
New Jersey), and further breaks with his origins by leaving his ancestral
immigrant metropolis for an old ﬁeldstone house in rural New Jersey -- site of
Revolutionary War encampments, a place of pristine American history. He and
his wife have a daughter, Meredith, known as "Merry," who seems not to have
inherited the great beauty of either parent, though Merry's face is left oddly

unportrayed among other palpable faces in the book. Her ﬂaw, however, is not
unportrayed: she suﬀers from a severe stutter. And though her childhood is
otherwise idyllic, around the age of ﬁfteen she is suddenly transformed -"almost overnight" becoming fat, slovenly, contemptuous of her family, and
committed to extreme leftist politics. By sixteen, in 1968, at the height of the
Vietnam War, she has become so radicalized as to bomb the general store in her
rural village of Old Rimrock (killing a local physician), and goes into hiding,
vanishing from her parents' lives.
That brings us almost a third of the way through the novel. The Swede's
psychological anguish is described at length, but he takes almost no action,
except to meet several times with an emissary of Merry's. The next ﬁve years
pass in summary, and the remainder of the present-day action -- occupying,
along with much ﬂashback, more than half the book's bulk -- takes place in a
single afternoon and evening. During this day the Swede's almost-repaired life is
brought down with one sweep of the author's hand: he ﬁnds Merry, who is now a
member of the ascetic Indian sect known as the Jains; learns that it was Merry's
Morristown speech therapist who concealed her for the ﬁrst few days after the
bombing; and discovers that his wife is having an aﬀair with her prototypical
WASP architect. We, in turn, learn something that has been concealed from us
until now: ﬁve years before, just after the speech therapist deﬁed federal law by
harboring Merry in her home, the Swede himself had an aﬀair with her -- an
event for which there is no basis in the Swede's character as we've seen it
portrayed.
Thus, on the very day that he meets (and is again spurned by) his fugitive
daughter, the Swede also learns that the only two women in his adult life have
both wickedly betrayed him. Except for Merry (whom the Swede has left in her
Newark hovel, because he can't bring himself to use force on another person), all
these people are at the Swede's house for dinner this evening, along with the
Swede's mother and father, among others. And then the novel simply ends,

without playing out or tying up the various dangling strands.
I HAD expected to enjoy American Pastoral, partly because it's by Philip Roth,
partly for personal reasons. Its settings happen to be those of my own life. I, too,
was born in Newark, New Jersey. My parents met because their families lived in
Weequahic (pronounced, by my family anyway, "Week-wake"), the very section
of the city where the ﬁctional Swede Levov (and Roth himself) grew up. My
mother attended Weequahic High, though seven years earlier than Roth did.
And when my family left Newark, in the white ﬂight from the city during the
1950s, they went to the same countryside of north-central New Jersey, outside
Morristown, where the Swede buys his old stone house and sets up as a young
country squire. I'm exactly the age of the ﬁctional Merry Levov, so when she
hung out on the Morristown green in 1968, I was one of the other sixteen-yearold would-be hippies lying on the grass (though in a more tangible stratum of
reality).
But in American Pastoral the idea that a stringy-haired, sputtering sixteen-yearold destroys her father's life with a terrorist bomb reads like a piece of apparatus
wheeled in from another novel altogether -- even from another world. It never
ceases to feel arbitrary, trumped up, forced upon the poor Swede. This is mostly
because the notion seems to have little reality for the author, leaving him to
summarize and philosophize rather than dramatize the concrete.
The novel tries to focus intently on the Swede's experience of all this, on his
inner life, but the Swede doesn't have much of an inner life. As Zuckerman says,
the Swede is a character of great "opacity" -- a simple, stoic, undemonstrative
guy, hard to fathom. Beyond his beauty, kindness, and rhapsodic love of
America, family, and the glove business, there's not much to tell, yet we're
reading a novel whose literary gestalt is not dramatic but analytical and
expository. The result is a book that cycles redundantly over well-researched but
superﬂuous history, entertains almost any theory or abstract explanation that

comes along in the train of Roth's associations, and attempts to depict the mental
anguish of the unreﬂective Swede Levov with rhetorical questions.

For [Merry], being an American was loathing America, but loving
America was something he could not let go of any more than he could
have let go of loving his father and his mother, any more than he could
have let go of his decency. How could she "hate" this country when
she had no conception of this country? How could a child of his be so
blind as to revile the "rotten system" that had given her own family
every opportunity to succeed? To revile her "capitalist" parents as
though their wealth were the product of anything other than the
unstinting industry of three generations.

Roth is a masterly prose stylist, of course, and there are many passages of ﬁne
language in American Pastoral -- luxuriously detailed descriptions of the author's
beloved, doomed Newark, the leather-glove business, the New Jersey
countryside, the Miss America pageant, the raising of cattle. And the themes
themselves are characteristic of Roth: the trials of ethnic identity, the fate of Old
World values transposed to the New World, the wrenching political confusion of
recent American history. But these strengths are indulged in a way that becomes
the book's weakness. The abstracted treatment of ideas, the weighty, morally
serious exposition, result in a novel that holds its material at arm's length from
the reader.
A story has to work as a story before it can work as an allegory. If one accepts the
novel's dramatic premise and then makes a list of seemingly essential scenes,
one ﬁnds that very few of them are directly portrayed in the book. Roth is
perfectly capable of saying "Lights! Camera! Action!," and on the infrequent
occasions when he does, the reader sits up straight, savors the sensation of being

in a speciﬁc place at a speciﬁc moment, and hungrily awaits the drama. And yet
many times when a real scene is put on stage for us to witness, it is interrupted by
a long, intensely detailed digression. Eventually a miasma of unreality comes to
pervade the book. When, ﬁve allegedly torturous years after Merry's
disappearance, the Swede suddenly learns her whereabouts (she is right in
Newark, working in an animal hospital), he drives there (after much deliberation)
to wait for her to come out. And as we sit with him in the novel's most
momentous moment, waiting for the book's second living legend to walk
through a door, Roth launches into a long, dense digression on the history of
Newark and the leather-glove industry -- a freight of exposition that, for one
thing, we've had several times already, and that, occurring at this instant, leaves
us dumbstruck.
Such techniques make much of American Pastoral feel like notes toward a novel
rather than a novel itself. Whether one reads the Swede and Merry as people or
as stand-ins for an America brought low by self-righteous narcissism, one
struggles to locate the novel's ﬁnal "attitude" toward them. Is Swede Levov a
good, innocent man who has the bad luck to become "history's plaything"? Or is
there something signiﬁcantly wrong with the Swede, and thus some ironic
distance between his blithely conformist character and the narrator? For that
matter, is there ironic distance between Zuckerman the narrator and the author
Philip Roth? American Pastoral contains evidence for and against all these
possibilities.
One clue may be the alacrity with which Zuckerman rises to his task, his
eagerness "to embrace your hero in his destruction." If one steps back to see the
book whole, apart from its tangled mechanisms, it seems that one should indeed
regard the Swede as a very good man -- a very good man who perhaps must be
destroyed because he is not a very good Jew. "By virtue of his isomorphism to the
Wasp world," Seymour "Swede" Levov escapes the pain and self-consciousness
of being a Jew in America; he passes for WASP, and he apparently cannot be

allowed to get away with that. In the end, the Swede's charmed escape from
Jewishness -- his simple possession of his own DNA -- seems to be American
Pastoral's essential subject and the explanation for the terrible punishment that
Philip Roth, god of this chaotic ﬁctive world, inﬂicts upon his latter-day Job.
Illustration by Michael Morenko
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The Only People for Him
In Lionel Trilling's distinction, Jack Kerouac is more
than a writer; he has become a "figure" in our culture
By Ralph Lombreglia August 1996 Issue
THEY say that nothing succeeds like success, but there is one thing that can
beat it, at least in arts and entertainment: success followed by selfannihilation. Thus it's slightly surprising that the mass-market rediscovery of
Jack Kerouac has taken so long. It's been nearly forty years since the
publication of On the Road (1957) hurtled him into instant international fame
—household-word fame that he couldn't handle and gradually lost, but not
before it cost him his dearest friendships, the fulfillment of his artistic
promise, and most of his personal freedom in the twelve years remaining
until his alcoholic death, in 1969.
Surprising, but not entirely so. At marketing meetings Kerouac is no doubt
pitched as "the James Dean of American Lit.," but the real man and his work
don't fit that image, any more than he fit the marketing label "King of the
Beats" in the 1950s. His writing—quirky and digressive and not always easy
to read, sometimes nearly impenetrable—is more of an acquired taste than
publicists might wish. As to the man, he was a handsome guy who took a
good photo, but he was not the charismatic figure of his legend; by all
accounts he was shy, even insecure, possessed little personal glamour, and
wasn't as adventurous as most of his friends. He portrayed himself honestly
in his books, even in the most-often-quoted passage in all of his work—the
point in On the Road when Dean Moriarty (Neal Cassady) meets Carlo Marx
(Allen Ginsberg):
A tremendous thing happened when Dean met Carlo Marx. Two keen
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minds that they are, they took to each other at the drop of a hat. Two
piercing eyes glanced into two piercing eyes—the holy con-man with the
shining mind, and the sorrowful poetic con-man with the dark mind that is
Carlo Marx. From that moment on I saw very little of Dean, and I was a
little sorry too. Their energies met head-on, I was a lout compared, I
couldn't keep up with them. The whole mad swirl of everything that was
to come began then; it would mix up all my friends and all I had left of my
family in a big dust cloud over the American Night.... They rushed down
the street together, digging everything in the early way they had, which
later became so much sadder and perceptive and blank. But then they
danced down the streets like dingledodies, and I shambled after as I've
been doing all my life after people who interest me, because the only
people for me are the mad ones, the ones who are mad to live, mad to
talk, mad to be saved, desirous of everything at the same time, the ones
who never yawn or say a commonplace thing, but burn, burn, burn like
fabulous yellow roman candles exploding like spiders across the stars.....
Those phrases describing "the only people for me" are almost always
quoted out of context. In context, one is most struck by the narrator's selfdeprecation and alienation, the outsider's yearning, the fact that Kerouac
never felt himself to be one of those fantastic beings he admired so deeply.
Those who find out about the people who burn, burn, burn from a T-shirt
inscription don't know that Sal Paradise (the character based on Kerouac)
"shambled" after the "mad ones" who interested him—"a lout compared"
who couldn't keep up.
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But suitable for myth or not, in the marketplace Jack Jack Kerouac
is back, heralded by new editions, products, and
events: the two books under discussion here; a
movie-in-progress of On the Road, produced by
Francis Ford Coppola; museum shows on Beat
culture; and even a CD-ROM—which, I should point
out, I co-produced with my wife, Kate Bernhardt.
Ann Charters, the editor of these two books, was a
paid consultant to that CD-ROM project, a venture proposed to me by a
multimedia start-up company because I was a fiction writer with an interest
in computers and digital media, not because I was a Kerouac fanatic. Indeed,
my not being a Kerouac fanatic was one reason I was considered a good
choice for the job, and one reason I took it. Having now spent a lot of time
looking into his life and career, I can report that I find Jack Kerouac to be a
fascinating man, a worthy, though wildly uneven, author, and without
question a problematic figure in almost every respect.
KEROUAC was born in 1922 into a French-Canadian working-class family in
the mill city of Lowell, Massachusetts, where his first language was a
Canadian dialect of French. He didn't speak English until he was six or seven
years old. Later in life he would cite the French mold of his mind to account
for his literary uniqueness, a claim more credible than many other claims he
made about himself. While growing up, he possessed a natural, nearly
classical balance of mind and body, and his destiny was influenced by the
eventual loss of that balance. A bookish, imaginative boy and a prep-school
football star combined, he won a sports scholarship to Columbia University
but broke his leg in one of the first games of his freshman year and sat out
the rest of the season. The hiatus intensified a latent animosity between
Kerouac and the Columbia football coach, and the following year Kerouac,
whose leg had fully healed, quit the team. Though it was capricious and at
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least partly self-imposed, the end of his formal athletic career was
nonetheless a crucial factor in Kerouac's destiny, because the inability to use
his body in a publicly heroic way robbed him of half his self-definition.
He soon encountered Allen Ginsberg and William Burroughs in New York,
and mental excitement came to dominate his life. He felt himself to be part of
an important artistic vanguard, and to fuel his intense immersions in the twin
landscapes of Manhattan and his imagination, he began to take large
amounts of Benzedrine, using the typical hipster technique of breaking open
over-the-counter nasal inhalers to get at the drug-soaked inserts. While still
in his twenties he was hospitalized for serious phlebitis of the legs brought
on by that particular substance abuse. Many writers and artists have been
addicted to alcohol or drugs, but Kerouac underwent one of the more
striking personal deteriorations in the world of American literature,
surpassing even the decline of F. Scott Fitzgerald. The person he had been
in college was almost unrecognizable in the wreck he was by his early
forties.
Readers with a vague romantic notion of Kerouac as an artistic rebel and
hitchhiking hero of the open road will be surprised to learn that he had a
fragile, tenuous sense of his own identity. One of his most prescient
observations about himself comes early in Selected Letters. Kerouac,
twenty-one years old, was in a psychiatric unit undergoing observation after
refusing to take orders during his brief stint in the Navy—an instance of his
lifelong aversion to institutional authority. To his boyhood friend George
Apostolos, back in Lowell, he wrote, "It is the price I pay for having a
malleable personality. It assumes the necessary shape when in contact with
any other personality." Later in life his relationships with Neal Cassady, Allen
Ginsberg, William Burroughs, and Gary Snyder all reflected to some degree
his tendency to follow after and try to merge himself with people he admired.
Though he chose the "lonesome traveler" life, Kerouac did not like to be
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alone. Yet nothing he did could repair his essential aloneness. He yearned to
publish his first novel, The Town and the City, but after he did so, he wrote in
a 1949 letter to the writer Alan Harrington,
I am no longer "beat," I have money, a career. I am more alone than when I
"lurked" on Times Square at 4 A.M., or hitch-hiked penniless down the
highways of the night. It's strange. And yet I was never a "rebel," only a
happy, sheepish imbecile, open-hearted & silly with joys. And so I remain.
MANY aspects of Kerouac's real life were obscured by his fame and are not
widely appreciated, including his intellectual seriousness as a young man
and his commitment to becoming an influential literary artist. Mark Van
Doren, one of his professors at Columbia, noticed Kerouac's literary bent and
keen insight into Shakespeare. In fact, it was Van Doren who recommended
The Town and the City to the publisher Robert Giroux. Kerouac had written
this long, rambling book in the late 1940s, while he was a member of the
group that included Burroughs and Ginsberg, but the novel was quite
conventional, nearly a homage to the literary hero of his youth, Thomas
Wolfe. Even while writing The Town and the City, Kerouac began to lose
interest in that sort of literature, and once the 1,000-page manuscript was
out of his system, he began to look for a new "method" of writing.
Finding a way to release his authentic voice became the great artistic project
of Kerouac's life. In 1945, even before he began the first novel, he wrote to
Ginsberg, "Until I find a way to unleash the inner life in an art-method,
nothing about me will be clear." It would take Kerouac until the early 1950s to
find that method—uncensored, improvisational "spontaneous prose,"
inspired by his beloved bebop jazz. As he wrote to the critic and editor
Malcolm Cowley:
The requirements for prose & verse are the same, i.e. blow—What a man
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most wishes to hide, revise, and un-say, is precisely what Literature is
waiting and bleeding for— ....
Cowley got On the Road published in 1957, but he had been prepared to
champion it in 1953. On the Road wasn't published in 1953 simply because
Kerouac didn't believe in revision and refused to listen to Cowley's
misgivings about the novel's dramatic redundancy and lack of "control." And
though Kerouac understood that Cowley was asking him to "get it over the
plate," he couldn't respect the advice enough to take it. Ginsberg, who in
1953 was functioning as a literary agent for both Kerouac and William
Burroughs, also had misgivings about Kerouac's self-indulgence in the
manuscript, and called him a "holy fool" for rejecting editors' opinions and
thus keeping his books unpublished. Kerouac was enraged by the criticism,
and angrily broke with Ginsberg for a time because of it. But two years later,
in May of 1955, Kerouac wrote to Ginsberg,
Well today I wrapped up a 10,000 word short story called "cityCityCITY"
and sent it to Cowley asking him to figure someplace to send it and
recommend it too if he wants and suddenly in a P S I admitted I'd been a
fool early 1953 refusing to publish ON THE ROAD with him. Allen do you
realize if I had published then, by now I'd have been in the money all this
time, would have traveled to Europe, Tangiers, and maybe India or even
China and Japan and would have probably published [the novel Doctor
Sax] and also written great new works obtaining from inspirations of
travel.... Now I suppose Cowley may laugh at me.... I suppose he figures
I'm big underground martyr hero ready to spend life unpublished like
Grieg and Tashcaikowsky [sic], crying in the dark.
Had Kerouac been less arrogant with Cowley in 1953, he might have gained
more than just traveling money and new experiences. He might have had a
different destiny. For we see from his letters that Kerouac's addictive
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behavior intensified most damagingly during those crucial years of
disappointment and rejection, and his social persona became brittle with the
defensiveness and guilt that ruined his friendships.
Kerouac didn't deserve Truman Capote's famous dismissal to the effect that
his work wasn't writing but typing—or at least he didn't deserve to have the
remark stick the way it has. But clever putdowns tend to stick if there's any
truth in them at all, and it's simply true that Kerouac's theory of spontaneous
prose is often easier to respect than his practice of it. Kerouac did not
believe that just any sort of "automatic" writing was automatically literature.
He thought that the making of true spontaneous prose was more difficult
and demanding than ordinary writing accomplished through a process of
revision. Like a jazz musician or a silk painter, the true spontaneous-prose
artist had to be utterly "present" during the act of creation, completely in the
moment, and had only one chance to get it right. Kerouac saw writing as a
performing art, and a grueling one, requiring arduous compositional
marathons and habits of mind cultivated by long practice. Having had his
athletic career cut short, he pursued writing in an athletic way, often
spending twelve or more hours nonstop at the typewriter, using long rolls of
teletype paper so that he could write uninterrupted.
Like any athlete or performer, he would have on days and off days, and the
trick was to maximize the on days. Most writers deny that they have ever
written a single word in any condition other than stone-cold sobriety. At least
some of them are lying. Kerouac always admitted that he wrote while he was
high. Selected Letters confirms that he rarely wrote fiction except under the
influence of one substance or another—Benzedrine, marijuana, or alcohol in
his early years, mostly alcohol later on. For Kerouac, literal intoxication
provided both the physical rush that propelled him through his long writing
sessions and the freedom from his censorious self—his internalization of his
clannish, Old World family and particularly of his mother, the ever-present
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"Mémère."
Before substance abuse destroyed Kerouac's body, it disfigured his
undeniable literary talent by fueling a growing delusion that anything he
composed during his orgiastic pleasure trips at the typewriter was worth the
attention of the reading public. His writing often gleams with sharp turns of
phrase, off-kilter perceptions, and the well-remembered detail of strange
adventures, but just as often it devolves into a shaggy-dog story. Since
subjecting his work to revision would damage its authenticity, it went out the
way it was. Naturally, editors kept rejecting it with lectures about "craft" that
infuriated Kerouac, who would then go drink some more and take it out on
the typewriter again.
It's particularly ironic, therefore, that the book we know as On the Road,
Kerouac's most famous and most accomplished work, wasn't written
"spontaneously." Renditions of the Kerouac myth rarely mention that
although he did write the original version of On the Road in one burst on his
legendary teletype paper rolls, he re-wrote and recast it many times in the
seven or eight years before it was published.
KEROUAC couldn't have wished for a better editor than his fiction and letters
have now found in Ann Charters, who also published the first—and still the
most widely read—biography of him in 1973, only four years after his death.
Charters once worked closely with Kerouac, in 1966, when she was
preparing the first annotated bibliography of his work. She knows the
material as well as anybody, yet she possesses a scholarly detachment that
is absent in most Kerouac fans. The Portable Kerouac is without question the
single best introduction to his work. For those already familiar with some of
Kerouac's books and interested in the man who wrote them, Selected
Letters: 1940-1956, arranged chronologically with headnotes by Charters,
will be a revelation.
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The Portable confers upon Kerouac the literary legitimacy he so craved. (He
thought that a Viking Portable edition of his work would be a grand idea, and
mentioned it to friends a number of times.) It does not fulfill his ultimate
publishing fantasy, however: a uniform edition of all his mature work, to be
issued as The Duluoz Legend. That title is drawn from the name Jack Duluoz
—Kerouac's preferred pseudonym, though he did not use it in On the Road,
The Dharma Bums (1958),or The Subterraneans (1958),his three bestknown books. As he wrote in the introduction to Big Sur (1962), "My work
comprises one vast book like Proust's except that my remembrances are
written on the run instead of afterwards in a sick bed." He says
"remembrances" not only to echo Proust but also because early in his career
Kerouac had ceased to think of himself as a fiction writer per se. In 1950 he
wrote to Neal Cassady, "I have renounced fiction and fear. There is nothing
to do but write the truth. There is no other reason to write." Like prose that
had been subjected to revision, invented characters and drama seemed
inauthentic to Kerouac. And so he wrote what he called "true story novels"—
books in which the events had really happened to real people. For legal
reasons Kerouac's many publishers insisted on a variety of name changes,
along with altered geography and character traits. Thus William Burroughs
appears as Old Bull Lee in On the Road, Frank Carmody in The
Subterraneans, Bull Hubbard in Desolation Angels (1965), and so on. The
real-life events of The Subterraneans occurred in New York, but the book is
set in San Francisco.
However, The Portable's bird's-eye view of Kerouac's career belies rather
than affirms the claim that he wrote "one vast book." His novels don't even
come close to working as a unified project, and the comparison to Proust
must be seen as wishful thinking, or grandiose boast, or just plain delusion.
Kerouac was simply not disciplined enough to execute the grand scheme of
a multi-volume work of fictional memoir that coherently depicted an artist's
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entire life.
THOUGH Kerouac always retained the ambition to work with the large
canvas of America as a whole, he was a thoroughly apolitical person. His
model of social reality was the family—his literal family, with whom he lived at
least half of every year, or various substitutes for it. Over and over in his
letters we see him fantasizing about some communal venture with his
friends, some way of creating a new familial situation for himself, though he
walked out of two marriages because he found them confining. He
repeatedly proposed the idea of a working farm or ranch to Neal and Carolyn
Cassady, and in 1956, when Buddhism was his passion and the poet Gary
Snyder was his friend, the two men talked about founding a monastery, or
"zendo," where American "bhikkus" (wandering monks) could stay—
conversations dramatized in the novel The Dharma Bums. But these were
always esoteric collectives in Kerouac's mind—families as clannish as his real
family, havens for the initiated, not brotherhoods open to just anyone.
Kerouac deplored it when the life led by Snyder and friends in California's
Marin County in the mid-1950s, a life rhapsodized in The Dharma Bums,
became the mass phenomenon of the counterculture in the 1960s.
And Kerouac was most certainly not ready to meet society as a whole when
it turned collectively to peer at him. After wishing so hard for fame, and
enduring nearly a decade of publishers' rejections, he became famous
overnight on September 5, 1957, when Gilbert Millstein, of The New York
Times, greeted On the Road with a rave review. A "major novel," Millstein
called it, "the most beautifully executed, the clearest and most important
utterance yet made by the generation Kerouac himself named years ago as
'beat,' and whose principal avatar he is." Millstein predicted Kerouac's place
in literary history by writing, "Just as, more than any other novel of the
Twenties, The Sun Also Rises came to be regarded as the testament of the
Lost Generation, so it seems certain that On the Road will come to be known
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as that of the Beat Generation."
Millstein had previously given attention to Beat writing in The New York
Times, and he was known to be sympathetic. Few other reviews of On the
Road welcomed it in such glowing terms. Indeed, a few days later the
Sunday New York Times ran another review of the novel, by David Dempsey,
that took a much different tone. Dempsey acknowledged that the book was
good storytelling, but he was scandalized by Kerouac's failure to take a
moral position on the drug use, casual sex, and general outlaw attitude of
the marginal characters depicted in the book. Some reviewers compared the
novel favorably to the work of well-known writers as disparate as Wolfe,
Whitman, and Henry Miller, but many commentators thought it encouraged
corrupt, depraved behavior among the restless young.
Kerouac always embodied profound contradictions, and his sense of his own
work was no exception. He knew perfectly well that On the Road's subject
matter—the underground life of hip wanderers—would be its appeal to the
public, but he seems not to have anticipated any moral controversy, or that
the mass media would seize upon him personally as "King of the Beats." In
terms of personal morality, Kerouac was a rather old-fashioned man who
loved wine, women, and song, and sometimes carried prayer cards in his
wallet. He knew he was the hitchhiking stranger looking into middle-class
homes lit by blue TV light, yet he was deeply sentimental about family, and
somehow failed to grasp just how far his daily life had drifted from typical
middle-class American experience.
The public controversy boosted book sales even as it turned Kerouac's fame
into infamy, and soon he had become the last thing he was prepared to be:
the public spokesman for the Beat Generation. As an artist, he didn't want to
be part of a mass phenomenon—he wanted to be special. He wanted to be
seen as a great writer, not as the cartoon embodiment of a rebel generation
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out for kicks, though he fed that image with cocky behavior and drinking
binges. He wasn't king of anything, and he knew it, but he didn't know how
to say no to all the people who wanted to get drunk or stoned or into bed
with the hippest writer around, the one-man wild party. Perhaps worst of all,
Kerouac was not prepared to see the literary establishment echo the fear
and ridicule of the popular press; most highbrow journals dismissed both his
prose and his subject matter, dashing his dream of legitimized artistic glory.
The Portable and Selected Letters show that had Kerouac possessed more
self-confidence and character, had he not been so terribly weak in the flesh,
he might have left behind an unassailably great body of work. Without
question he had the mysterious combination of qualities it takes to make an
important writer. He was enormously, and strangely, talented. He wrote the
original draft of On the Road in a week, The Dharma Bums in twelve days,
The Subterraneans in three —that last an achievement that staggered even
Allen Ginsberg and William Burroughs, themselves no strangers to orgiastic
writing sessions. His gushed, spouted, roman-candle novels have reached
many people and been admired for many years.
But like good intentions, being talented and even reaching many people
aren't everything. F. Scott Fitzgerald, to take that example again, was a far
more disciplined artist than Kerouac, infinitely more confident of himself in
general society, yet he was gone at the age of forty-four, three years shy of
Kerouac's ripe old forty-seven. If you really want to write, or to create any
art, booze and dope will mess you up, though they might provide energy and
inspiration at first. Running from your own identity will mess you up too, as
will the attempt to meld yourself with every strong personality you encounter
—another problem Fitzgerald and Kerouac shared. In the end, no matter how
we read Jack Kerouac's work, we read his life as a cautionary tale.
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