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From the Editors

1.

“Being so many different sizes in a day is very confusing,” 
Alice tells the Caterpillar.

Just think how the internet feels! It’s big enough to make 
the world feel small, and small enough to fit in the palm of 
your hand. It dissolves huge chunks of data into particles 
of light, then flings them across filaments of optical fiber 
roughly the width of human hair. 

Those filaments link continents — and the most intimate 
regions of our lives. What else runs under the Pacific 
Ocean and also keeps you company on the toilet?

The internet’s vastly different scales don’t just coexist. 
They coproduce each other. The planetary and the personal, 
the tiny and the titanic, are locked, circling, in a spiral 
dance. Technology shrinks to grow, and grows to shrink. 

Go Ask Alice
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This isn’t the first time technology has rescaled the 
world. In the 1860s, when Lewis Carroll was writing Alice 
in Wonderland, new railway and telegraph networks were 
reshaping time and space. Journeys that used to take days 
now took hours. Letters that used to take weeks to arrive 
now took minutes. 

A web of wire and steel pulled whole continents together. 
“We have seen the power of steam suddenly dry up the 
great Atlantic Ocean to less than half its breadth,” one 
author marveled. “The Mediterranean… has shrunk into a 
lake.”

2.

Moore’s Law says you can fit twice as many transistors 
on a chip about every two years. As the chips get smaller, 
our capacity to store and process information gets bigger. 
Computing becomes ubiquitous, digitization universal. 
The fountains of the great deep are broken up, and the face 
of the earth is covered with data. 

Miniaturization enables and demands new maximizations. 
Billions of connected devices require the construction 
of vast data centers. A startup with thirteen employ-
ees acquires millions of users within months — and gets 
bought for $1 billion. A corner of Northern California for-
merly occupied by orchards and canneries becomes short-
hand for the future. Software eats the world.

Software doesn’t actually eat anything, of course. The 
phrase is pure fetishism: relations between people 
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reimagined as relations between things. Somebody is 
always doing the eating — and somebody is always getting 
eaten.

A cafeteria worker who helps reproduce the labor power 
of LinkedIn’s engineers with quinoa and kale shares a 
one-bedroom apartment with a dozen family members. 
A media worker whose industry is being liquidated by 
Facebook watches her income dwindle as she cranks out 
content she hopes will go viral.

There is no limit to the scale of wealth and power that a 
few men are permitted to accumulate. Meanwhile, the 
rest of us are asked to live smaller, leaner, more flexibly; 
to enterpreneurialize ourselves into serfdom — “to eat a 
coffee for lunch,” as the infamous Fiverr ad puts it — to 
lower our expectations, and in some cases even our life 
expectancy, to adapt to a Lilliputian existence at the feet 
of our new kings.

3.

This issue looks at how scale shapes technology and the 
tech industry — and how their bigness and smallness are 
reshaping us. Our writers explore why technologists come 
under pressure to think big and think small — to scale and 
to compartmentalize. 

VCs demand massive growth on a short timetable. Because 
the vast majority of the startups they fund will fail, the 
few that succeed must succeed hugely. At the same 
time, software itself is modular. Engineers organize code 
into abstractions that help them manage, and conceal, 
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complexity. The “black boxes” that result can be good for 
business, and bad for humans. 

The tech industry typically speaks the language of engi-
neering and finance. Increasingly, however, its leaders are 
coming to realize that they may need to become conver-
sant in other idioms as well: the social and the political. 
And the social and the political, as our writers make clear, 
are the territories where tech’s particular configurations of 
bigness and smallness must ultimately be understood.

Social media is the site of much hatred and delusion. It 
is also the soil where social movements can take root. 
Hashtags enable individual incidents of injustice to go 
viral, revealing systemic patterns. 

Yet that virality is made possible by monopoly — it requires 
one Facebook, one YouTube, one Twitter. And these large 
concentrations of unaccountable private power endanger 
the basic premise of democracy — the idea, often invoked 
but rarely attempted, that the whole of the people should 
determine how society is run. 

The leaders of the tech industry talk big. California’s very 
own Rocket Man wants to build a vacuum-tube railway 
across the state while financializing the stars. But new 
technologies also make it possible to conduct modest 
experiments. Our children may be reduced to doing 
platform-driven piecework in a world ravaged by the 
energy demands of crypto mines. But “#nerdfarmers” 
are working to bring the outside indoors. In their smart 
bedrooms our children’s children may grow their own 
avocados.
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4.

Big Tech is an empire built on sand — literally. Sand is what 
silicon is made of. In the Bible, Jesus says that a wise man 
builds his house on rock; a foolish man, on sand. When the 
rain comes and the winds blow, the fool’s house falls down.

The problem with sand is how quickly it can shift. It’s fluid. 
But this is also its advantage. 

If we learn to see the world in a grain of sand, we may 
find the means to build the future we want. To live well 
at new scales, individually and collectively, will require 
imagining new shapes a society could take. Turn over an 
hourglass and time runs in a different direction — toward 
a new Year Zero. 

Right now, many minds are tending toward the apocalypse. 
But if we can resist the temptations of fatalism — the 
bird’s-eye-view that sees everything, everywhere end-
ing — we can start looking for specific places to hone in. 
The fact that global systems of networked power must 
pass through small nodes means that occupying those 
nodes can create enormous leverage. 

If a tree falls on the power line leading to a Facebook data 
center, everybody hears it. 

“Give me a point on which to stand,” Archimedes said, “and 
I will move the earth.”
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The Internet of 
Women
by Moira Weigel

The #MeToo moment isn’t just revealing sexism in the media 
industry. It’s also showing how the internet is “feminizing” 
the industry itself.

Supposing the internet was a woman — what then?

This is not exactly how Friedrich Nietzsche began his book 
Beyond Good and Evil, when he first published that book 
in 1886. But it is one of the questions I have been think-
ing about ever since I first saw “#MeToo” in the Facebook 
status of a colleague one night last October. 

I was at a bar with my husband, and a couple of men we 
had just met. I knew immediately what the hashtag meant, 
even though I had only ever met the colleague who posted 
it a few times.

“#MeToo,” I typed with my thumbs, under the table.

A minute later, I slipped my phone back out of my handbag 
and deleted the post.
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I am not sure what I felt afraid of. When Nietzsche asked 
what if Truth were a woman he meant: Was there any such 
thing? Nietzsche believed there was not such a thing; 
or, rather, that the kind of Truth philosophers had been 
talking about all these centuries would never reveal itself 
to them. At the key moment, Truth would always draw 
back. Truth was a cocktease, teasing philosophy, which 
was a man. The philosophers should give up already. 

(The love life of Friedrich Nietzsche seems to have  
been unhappy.)

It might sound strange to say the internet is a woman, 
when you meet so many misogynist men online — so many 
of whom love Nietzsche! Or, at least, what they see about 
him on YouTube or read about him on Reddit. But when I 
ask if the internet is a woman I am not only thinking of all 
the women using the internet to talk to one another. I am 
also thinking of how much of what we do online corre-
sponds to activities that have traditionally been seen as 
female.

“If nothing else, social media 
platforms are vast machines 

for revealing structure.”

Social media make “women” of us all. We preen and pose, 
hoping to draw eyes to us. When others do the same, we 
emote for and affirm them. We share events of everyday 
life that had never before been considered newsworthy. 
Here is my baby. Here is my breakfast. 
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I should make clear that when I say “woman,” I do not 
mean a person whose body has this or that biology. I 
am not interested in chromosomes or hormones or 
genitals — not now. I mean a person who is expected to 
do certain kinds of work. Namely, the kind that is not 
seen as work, not really, but rather as expressing “natu-
ral” emotions. Childbearing and rearing and household 
chores are classic examples. But our culture considers 
care of all kinds feminine. And we treat female feeling as 
a natural resource that anyone can take for cheap, or free. 

Smile, sweetheart! You have such good soft skills. 

On online platforms, we make money for other people, in 
return for the feeling that we are being seen and maybe 
even loved. In return for a digital place to live, we click. We 
let the men who own the platforms keep tabs on us 24/7. 
Good “digital housewives,” as the media theorist Kylie 
Jarrett has named us, we spend our days making “cookies” 
for them!

Sexism at Scale

One result of this arrangement is that the internet has 
become an engine for the accumulation of vast sums of 
capital. What a good business model, to get countless peo-
ple to do things that make you money all the time, without 
paying them to do any of it! 

But another effect has been consciousness-raising. Social 
media shows just how political the personal is. If nothing 
else, social media platforms are vast machines for reveal-
ing structure. Facebook and Twitter encourage each of us 
to share the details of our lives all day — and then analyze 
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these data points to discover patterns. People who like x 
also like y. People who look p and q ways are likely to have 
r happen to them. 

Correlation may not be causation. But, as networks 
encourage us to discover our commonalities, to join a 
chorus of likes and retweets and hashtags, they show us 
the systems we live in. This may be why Facebook, Twitter, 
and YouTube have made fitting homes for both conspiracy 
theories and new social movements. They remind us that 
even our most intimate experiences are not only our own; 
they prompt us to classify and tag our thoughts in ways 
that link them with those of others. 

You may have spent years wondering: What if I had just 
said something else? Why did I have to have that last drink? 
Wear that dress to the interview? The internet will tell you: 
Maybe. But look, the Thing that happened, happened to all 
these other people, too. 

Once you see structure, you cannot unsee it. The duck 
becomes a rabbit. The vase becomes two faces, staring 
each other down. The question is: What next? 

The morning after drinks with my husband and the other 
men, I arrived at my office and opened Facebook to kill 
time: A solid wall of #MeToos. I typed my post again. By 
then, it did not feel scary to do so. Or if it did, it was only 
because the statement felt too obvious to bother making. 
(My “#MeToo” got only fifty-six reactions.) Smart friends 
were already adding qualifiers. “#MeToo, duh.” “#MeToo, 
obviously, but also, I want to live in a world where women 
do not have to choose between identifying with men and 
seeing themselves as victims.”
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In the months since, the news has sped by like the third 
act of a horror movie. Like the mom who thought she was 
going crazy (cue: furious paging through old books and shuf-
fling of Scrabble tiles), woman after woman is making her 
audience see what she is finally sure she sees. There really 
is a ghost! The clue was right there in the carpet where we 
had been standing! 

We are seeing sexism at scale, in other words. If there 
is fear in the elation of our anger, that fear, and not 
a little sadness, comes from the Bad Guys being our 
fathers, husbands, boyfriends, brothers, sons. You’ve 
always been the caretaker. In heterosexuality, the call is 
always coming from inside the house.  

Good Neighbors

The standard reading has been that the sad and ugly sto-
ries that appear under the hashtag #MeToo constitute a 

“revelation.” I am not entirely convinced. I know, we must 
leave room for the problem of other minds. “Assume good 
intentions,” as they say. It has been a long season of peer-
ing over the fence and feeling stunned by everything you 
do not see in the yard next door. And yet you want to stay 
good neighbors.

I meet a Good Man — or a friend I think is one, any-
way — for lunch and he cannot believe the thing he read 
about our other friend — a story that all of the female 
friends we have in common knew. We are trying to decide 
what we should do about it.

My husband and I meet a Good Man and his wife for dinner, 
and the Good Man starts telling a story about another Man 
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who did x to his subordinate, years ago, and how the Man 
was talking about it the last time they got drinks together 
until I feel like I cannot not interrupt: “Did you not know 
that that subordinate was me?” My friend feels terrible for 
bringing it up. I feel relieved that he really had not known. 
It was not what I ever wanted to be known for. Still, as I 
smile it’s ok, I feel like my face is on too tight. My heart 
keeps beating all over my body.

“The shape that #MeToo has 
taken reflects an ongoing 

contest between legacy media 
and digital media — and the 

way that these different forms 
of media get gendered.”

“There are reasons you do not come to us with these 
things,” another Good Man reflects, about women, at a 
holiday party. He’s right. There are open secrets and then 
there are the secrets we keep even from ourselves. A senior 
colleague tells me, out of nowhere, about a dissertation 
advisor and how he threatened her, decades ago. The other 
night I went home and wrote it all down. I printed it out and 
folded it and put in an envelope. The advisor is long dead. 
I’m not going to send it anywhere. I just had to. A friend tells 
me about a powerful man asking her whether another 
powerful man they worked with was touching her, his 
college intern. 
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In a different context, a colleague says something I keep 
thinking about: “You have to allow people their shock.” 
She is talking about all the white people who, since Trump 
became president, or since they saw the Eric Garner video 
or the Philando Castile video, keep saying this is not us, 
meaning they do not recognize America. She wants to 
laugh. “Are you kidding?” But she believes it is better, in 
the long run, not to laugh in the faces of people who want 
to be allies. She believes this, even as she cannot help but 
marvel at the luxuries of their ignorance. 

I know there are differences among these differences. But 
I think about it when I think about the shocked men. How 
hard do we work not to know what we know? When do we 
decide we have to?

(“We” who?)

Some of the specific details that have come out of #MeToo 
are shocking. The executive throwing the young reporter 
down the stairs. The button under the desk that locked the 
office door, locking you in. But the gist — that men in an 
unequal world use women to feel powerful, that they abuse 
their power over women, and often weaponize sex to do 
so… Who can remember the time before they knew that? 
The fact that we can be raped is the subtext of so many 
warnings we receive as girls. Do not wear this. Do not go 
there. Try your best not to exist, in public. 

Clickbait Deathmatch

To get to my provocation: I suspect that what #MeToo 
is revealing about the behavior of men within the media 
industry is less new than what it reveals about the industry 
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itself. #MeToo is registering a change that has less to do 
with what we know than how. 

Whatever else it is, #MeToo is great digital content. 
Nobody does not have a stake. Nobody does not have an 
opinion. Stories of workplace abuse come with a titillat-
ing hint of pornography — particularly in the privileged, 
mostly white settings that have received the most media 
attention. We are supposed to be watching some kind of 
battle of the sexes, and we may be. But more often, these 
are battles between young women and older women, 
between Cool Girls and “cry-bully” victims, staged as a 
clickbait deathmatch.

The shape that #MeToo has taken reflects an ongoing 
contest between legacy media and digital media — and 
the way that these different forms of media get gendered. 
The Major Magazine, run by mostly white men, feels itself 
being eaten alive by a feminized (meaning: unpaid or 
underpaid) digital media ecosystem. There, women and 
queer people and people of color and working-class people 
have louder voices than they used to. But very few writers 
make a living. 

The drama that unfolded in January 2018 regarding the 
so-called Shitty Media Men List and Harper’s Magazine 
reads like an allegory of the struggle between masculin-
ized legacy media and their feminized digital rivals. A 
recap of the chain of events:

1. An anonymous young woman creates a crowd-
sourced Google Doc, shared and filled in by other 
anonymous women, and takes it down after less 
than twelve hours.
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2. A legacy magazine run by an old man with inher-
ited wealth, Harper’s, reveals that they plan to 
identify the creator of the Google Doc in an 
upcoming cover story by Katie Roiphe, a pundit 
who established her career by dismissing the exis-
tence of date rape in the New York Times, back in 
the 1990s.

3. Dayna Tortorici, the young female editor who 
took over n+1, a literary magazine founded by four 
to five men, tweets that the “legacy magazine” 
responsible for the story should not out the Shitty 
Media Men List creator. 

4. Nicole Cliffe, a writer and editor best known as the 
founder of the (now defunct) feminist website The 
Toast, retweets Tortorici, and offers to compensate 
any writer who pulls a piece from Harper’s. The 
campaign gathers momentum on Twitter.

5. The creator of the spreadsheet, Moira Donegan, 
preempts Harper’s by publishing a long essay out-
ing herself in New York Magazine’s digital native 

“fashion and beauty” (women’s) vertical, The Cut. 

6. The internet lights up. Donegan gains tens of thou-
sand of Twitter followers overnight.

7. Weeks later, on Super Bowl Sunday, Harper’s 
publishes its anti-#MeToo story online. The sub-
head announces that “Twitter feminism is bad for 
women.” www.harpers.org gets more clicks than it 
has had in ages. Over the next few weeks, Harper’s 
sees a modest bump in subscriptions. 
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The process repeated itself the week after news of the 
Harper’s cover story leaked. On January 14, the online 
magazine Babe.net published an anonymized account of a 
bad date with the actor Aziz Ansari. Suddenly, a low-paid 
woman’s words (and screenshots of her text messages) 
went viral — and pundits at The Atlantic and the New York 
Times rushed to get a piece of the traffic by denouncing a 
feminist website that, until then, most of their readers had 
never heard of.

Crazy Girlfriends and Straw Women

The Media Men List showed what online platforms let 
women do: shareability means scalability, even if nobody 
is getting paid. Nobody but Google, that is. The internet 
made the whisper network clearly legible — and portable. 
But who was going to monetize it?

Harper’s is the oldest general-interest magazine in the 
country. It is also one of the most notorious for failing to 
publish and promote women. And it is almost certainly the 
very worst at the internet. The website interface is risible. 
At the time of this writing, they have paywalled the Katie 
Roiphe article again.

Harper’s clearly craved online traffic. And they concluded 
that discussing a Google Doc written by anonymous 
women could be a great way to draw it. When their inten-
tion to reveal the name of Moira Donegan leaked, women 
on Twitter protested. On NPR, Katie Roiphe compared 
them to “a mob with torches outside the window.” 

There goes Twitter, like a girlfriend, being “crazy”! 
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So Moira Donegan did the only thing she could do, 
which was to scoop Harper’s by telling her own story in 
a women’s vertical. 

The Internet of Women: 1, Major Male Media: 0.

When the Harper’s article finally came out, its six thou-
sand rambling words said little that many others had 
not said already. Amid a lot of posturing falsely sug-
gesting that others denied this, the piece advanced the 
following, indisputably true argument: Addressing the 
systemic, gendered inequality that pervades American 
workplaces — inequality that both expresses and maintains 
itself through the sexualized abuse of power — will be… 
complicated!  

“The internet made the whisper 
network clearly legible —

and portable. But who was 
going to monetize it?”

The author, who teaches writing at New York University, 
seems to have missed the memo that says theories should 
be falsifiable. In order to create rhetorical drama, she had 
to suggest that there were people out there online saying 
that the situation was not complicated. Ironically, the main 
evidence that she cited of such refusal of nuance — indeed, 
the only named sources in her entire piece — came from 
blog posts and tweets. 
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One technique that Roiphe used in Harper’s is the sig-
nature of many anti-#MeToo op-eds that have appeared 
in other legacy publications. I call it The Straw Girl. This 
technique posits the existence of a hypothetical observer 
who is conflating things that should not be conflated. It 
discredits the testimony of real women by implying that 
other imaginary women are too stupid to know the differ-
ence between getting raped and having a guy be “creepy in 
the DMs.” 

Let us set aside the irony that the very pundits who accuse 
the Straw Girls of confounding things seem to think that 
having people in your office gossip about you is tanta-
mount to getting fired and jailed. It does not seem unrea-
sonable to ask whether these acts of sexualized aggression 
exist on a spectrum. I have never heard any woman say 
that the harms they cause are the same. 

But Roiphe used another, newer, strategy in concert with 
the Straw Woman: feigned naiveté. She quoted young 
women who were clearly making jokes online — tweets like 

“It’s not a revolution until we get the men to stop pitching 
LMAO” and “Small, practical step to limit sex harassment: 
have obamacare cover castration” — but refused to recog-
nize these jokes as jokes, or personae as personae. Roiphe 
may have looked like a digital Rip van Winkle. But her 
incomprehension was a power move. 

I don’t know how Twitter works, this move said, and I’m 
proud not to. I write for print! In contrast to the authors of 
the anonymous Google Doc she criticized, Roiphe probably 
got paid at least a few thousand dollars for her thoughts.

Taken as a whole, the Harper’s cover story constituted 
an attempt to assert control over discourse in the digital 
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public sphere — a sphere that merges the public and pri-
vate to the point where those terms may no longer make 
sense. In much the same way, New York Times editorialists 
Bret Stephens and Bari Weiss rail against “Twitter mobs.” 
Despite the fact that, as one recent leak showed, they have 
plenty of critics among their coworkers in the New York 
Times office Slack. If these critics hesitate to reveal them-
selves, it’s because they fear getting dumped from their 
jobs — back on Twitter, among all the other Crazy Exes. 

Season of the Witch Hunt

One way that critics dismissed the “Twitter feminists” 
arrayed against Roiphe was that these women were leading 
a “witch hunt.” For some time, witch hunts have been in 
the air.

Donald Trump regularly complains that the ongoing 
Russia investigations constitute a “witch hunt.” In the 
wake of a series of scandals during the summer of 2017, 
men in the tech industry were claiming that witch hunts 
were running wild on the West Coast, too. In early August, 
after the “gender diversity” memo that got James Damore 
fired from Google, the entrepreneur Jeff Giesea told the 
Guardian, “it’s a witch hunt.” In a widely shared story 
about pushback against the campaign for gender equality 
in tech, engineer James Altizer told the New York Times 
there was a cabal of feminist women looking to subjugate 
men in the industry — “It’s a witch hunt,” he concluded. In 
the wake of the revelations about Harvey Weinstein’s long 
history of harassing and assaulting women, Woody Allen 
warned against “a witch hunt atmosphere.” Most recently, 
the director Michael Haneke told the Austrian press that 
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#MeToo had created “a witch hunt that should be left in 
the Middle Ages.”

There is an obvious irony to this. When anti-feminists, 
serial harassers, and rapists say they are victims of “witch 
hunts,” they are claiming a status that has historically 
belonged to vulnerable women. And when Trump says that 
he and his (large adult) sons are the targets of a “witch 
hunt,” he is deploying a strategy that Republican leaders 
have used for years: appropriating the language of “iden-
tity politics” from historically marginalized and oppressed 
groups in order to claim victim status. (Cf. “reverse racism,” 

“white genocide.”) 

But the “witch hunt” has a special salience under a Twitter 
President. The ubiquity of witches demonstrates the slip-
periness of political signifiers in the age of social media 
and memes. 

As Jo Livingstone observed in The New Republic in sum-
mer 2017, witches were trending for a few years before 
Donald Trump started talking about them. Through clicks 
and other consumer choices, many women, queer and 
straight, adopted the “witch” as a transgressive identity. 
During the Hillary Clinton campaign accusations of her 
statecraft-witchcraft flew; Rush Limbaugh memorably 
called her a “witch with a capital B.” Following her defeat, 
supporters took up the witch label as a form of defiance. 
At the Women’s March and other protests in the after-
math of the election, variations on “we are the witches 
you couldn’t burn” became popular slogans. Lindy West 
delightfully flipped the paradigm in her New York Times 
op-ed, “Yes, This is a Witch Hunt. I’m a Witch and I’m 
Hunting You.” 
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What we see in these repeated appropriations, reappropri-
ations, and resignifications is that “witch” and “witch hunt” 
can mean almost anything. The context is no context. That 
is, the context is the internet. 

Witches of the World, Unite!

Revenants, by definition, return. In America, the language 
of witch hunts tends to reappear during moments of 
struggle over cultural authority: during the McCarthy era’s 
persecution of alleged Communists, and during the “cul-
ture wars” of the 1980s and 1990s. Now, the web is stoking 
new fears about how information spreads. Enabling con-
tent by even relatively marginalized people to scale rapidly 
and unpredictably, it makes all information potentially 
contagious. #MeToo gained momentum because billions of 

“digital housewives” are clustered on the few big platforms 
that now comprise our “global village.” Concentration 
makes the spread of information uncontainable. 

But it is striking that, even as we recognize that sexism 
and sexual harassment permeate every layer of American 
life, the men that own the platforms where we are having 
these conversations have mostly avoided their conse-
quences. Tech has faced relatively little #MeToo reckon-
ing. Susan Fowler and others drew attention to systemic 
sexism at Uber, and a series of stories in the summer of 
2017 brought scrutiny to a few venture capitalists. At least 
one or two wrote apologetic Medium posts pledging to “do 
better.” But mostly, the real seat of media power — Silicon 
Valley — has been spared. So too have the Wall Street firms 
that help provide the flood of capital lifting the private 
yachts of West Coast seasteaders. 
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“#MeToo marks the site of 
a struggle for the chance 

to work with dignity.”

As legacy media desperately try to snatch clicks with 
#MeToo content, they continue to hemorrhage eyeballs 
and money to Big Tech. As they throw young women to the 
internet as clickbait, the companies that own the inter-
net — companies bigger and more male than any Major 
Male Magazine will ever be—circle them.

Historically, witch hunts took place at moments of eco-
nomic transition. Feminist writers such as Barbara 
Ehrenreich, Deirdre English, and Silvia Federici have 
shown that the killings of thousands of young women in 
the early modern period was not primarily motivated by 
medieval superstition. (If it had been, one imagines there 
would have been comparably vast and violent witch hunts 
throughout the Middle Ages; there were not.) Instead, 
the state persecuted women en masse during the transi-
tion from feudalism to capitalism and, again, when men 
in authority sought to drive women out of traditionally 
female healing professions.

Witch hunts were crackdowns on women workers, in other 
words. You can see it in the accusations that witch hunt-
ers made. Squint and “black sabbaths,” depicted as feasts 
and orgies held in the woods at night, come into focus as 
clandestine workers’ meetings. The acts of “stealing” or 

“eating” children becomes providing reproductive care. 
The roots and herbs that became part of the iconography 
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of witchcraft were medicines, abortifacients, contracep-
tives. As women tried to gain power over the conditions of 
their labor and their lives, witch hunts aimed to destroy 
that power — keeping women dependent on patriarchal 
institutions.

Today, #MeToo marks the site of a struggle for the chance 
to work with dignity. Sexual harassment serves to keep 
women precarious, blocking access to capital—literal, 
social, cultural—and to the networks that distribute it. At 
the same time, it is the precarity of so much work that 
makes many women vulnerable to harassment in the first 
place. If the conversation has moved beyond the workplace 
to what we might once have called private life, in many 
industries the porous boundary between work and life is a 
sign of precarity, too. You never miss a chance to network 
if you never know how long a job will last.

Writers cannot afford to romanticize the internet we have. 
It has squeezed the economics of media, and thus the 
wages and working conditions of everyone in that indus-
try. Yet the internet also provides tools that can be used to 
build alternatives. In this sense, the internet is ambivalent. 
Fortunately, inhabiting ambivalence is something that 
women are good at, having had to practice it for so long. 

One thing is clear: When enough people whisper the 
truths about their lives together, they cast a powerful 
spell. For months now, we have been living under it. In 
that murmuration, a question like a heartbeat: What 
now? What now?

Moira Weigel is a writer and scholar currently at the Harvard 
Society of Fellows. She is also a founding editor of Logic. 
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Words Are 
Weapons
by Marc DaCosta

We won’t fix Big Tech with better public policy alone. We 
also need better language.

In the future that was imagined during the Obama years, 
the technology industry was one of the most valiant 
heroes. As the confetti settled in 2008, Obama was 
celebrated as the “first internet president.” He was as 
natural in the medium as Kennedy had been in television. 
Four years later it was the campaign’s unprecedented data 
analytics strategy — one which mined personal information 
on tens of millions of Americans to target its messaging—
that was framed as the secret of the president’s re-election.

Obama was hailed as a modern, progressive figure. He 
was bringing Silicon Valley innovation into the heart 
of government. With that smile and those smarts, what 
could go wrong? 

Of course, in 2016, everything did go wrong. Hillary 
Clinton’s precision-guided electioneering efforts came 
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up short. Donald Trump was elected president — thanks 
to many of the same targeting techniques pioneered by 
Obama, and a Russian-fed misinformation campaign 
across Facebook and Twitter. Ever since, Big Tech’s polit-
ical fortunes have dimmed. It is now at risk of joining the 
ranks of Big Tobacco, Big Pharma, and Big Oil as a bona 
fide corporate pariah. 

Today, a growing number of people are thinking about how 
to regulate Big Tech. Think tanks are studying the complex 
interactions between social and technical systems, and 
proposing ways to make them fairer and more accountable. 
Journalists are investigating how platforms and algorithms 
actually function, and what’s at stake for people’s lives. 

But while all of this has been crucial in refocusing the 
public conversation, it needs to go further. We won’t fix 
Big Tech with better public policy alone. We also need 
better language. We need new metaphors, a new discourse, 
a new set of symbols that illuminate how these companies 
work, how they are rewiring our world, and how we as a 
democracy can respond.

Imaginary Friends

Tech companies themselves are very aware of the impor-
tance of language. For years, they have spent hundreds of 
millions of dollars in Washington and on public relations 
to preserve control of the narrative around their products. 

This clearly paid off: media coverage of the industry was 
largely favorable, until the 2016 election forced journalists 
to ask much more critical questions. The shift in senti-
ment has put the industry on the offensive and propelled 
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lobbying spending to new heights, with Google paying out 
more than any other company in 2017.

In its public messaging, Facebook describes itself as a 
“global community,” dedicated to deepening relationships 
and bringing loved ones closer together. Twitter is “the 
free speech wing of the free speech party,” where voices 
from all the world can engage with each other in a free 
flow of ideas. Google “organizes the world’s information,” 
serving it up with the benevolence of a librarian. 

“We won’t fix Big Tech with 
better public policy alone.”

However, in light of the last election and combined market 
valuations that stretch well into the trillions of dollars, 
this techno-utopian rhetoric strikes a disingenuous chord. 

What would a better language look like?

Most of the regulatory conversations about platforms try 
to draw analogies to other forms of media. They compare 
political advertising on Facebook to political advertising 
on television, or argue that platforms should be treated 
like publishers, and bear liability for what they publish. 
However, there’s something qualitatively different about 
the scale and the reach of platforms that opens up a genu-
inely new set of concerns.

At last count, Facebook had over 200 million users in the 
United States, meaning that its “community” overlaps to 
a profound degree with the national community at large. 
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It is on platforms like Facebook where much of our pub-
lic and private life now takes place. And, as the election 
makes clear, there is a substantial public interest in how 
these technologies are used. Their dominance means that 
a few big companies can determine what free speech and 
free association look like in these new, privately owned 
public spheres. 

The ground upon which politics happens has 
changed — yet our political language has not kept up. 
We know that we look at our phones too much and 
that we’re probably addicted to them. We know that 
basically every aspect of our life — from our passing 
curiosities to our most ingrained habits — are recorded 
in private databases and made valuable through the 
obscure alchemy of data science.

But we don’t know how to talk about all of this as a whole 
or what it really adds up to. We lack a common public 
vocabulary to express our anxieties and to clearly name 
what has changed about how we communicate, how we 
relate to other people, and how we come to have any idea 
what’s going on in the world in the first place. 

The work being done by experts, insiders, and policy-
makers — whether in the form of the EU’s new regula-
tory regime to govern personal data, the General Data 
Protection Regulation, or various conversations within 
the tech community — is necessary but not sufficient. 
For a durable and democratic response to the power of 
platforms, we need a shared set of concepts that are rich 
enough to describe the new realities and imaginative 
enough to point towards a meaningfully better future.
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“The ground upon which politics 
happens has changed — yet our 

political language has not kept up.”

The Octopus

The biggest insight in George Orwell’s 1984 was not about 
the role of surveillance in totalitarian regimes, but rather 
the primacy of language in shaping our sense of reality 
and our ability to act within it. In the book’s dystopian 
world, the Party continuously revises the dictionary, 
removing words as they try to extinguish the expressive 
potential of language. Their goal is to make it impossible 
for vague senses of dread and dissatisfaction to find lin-
guistic form and evolve into politically actionable concepts. 

If you can’t name and describe an injustice, then you will 
have an extremely difficult time fighting it. Making the 
world thinkable to a democratic public — and thus empow-
ering them to transform it — is a revolutionary act.

In the late nineteenth century, the United States was in 
a situation similar to today. The rapid rise of industrial-
ization changed the social fabric of the country and con-
centrated immense power over nearly every facet of the 
economy in the hands of a few individuals. The first laws 
to regulate industrial monopolies came on the books in 
the 1860s to protect farmers from railroad price-gouging, 
but it wasn’t until 1911 that the federal government used 
the Sherman Antitrust Act to break up one of the country’s 
biggest monopolies: Standard Oil. 
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In the intervening fifty years, a tremendous amount of 
political work had to happen. Among other things, this 
involved broad-based consciousness building: it was 
essential to get the public to understand how these histor-
ically unprecedented industrial monopolies were bad for 
ordinary people and how to reassert control over them. 

“If you can’t name and describe 
an injustice, then you will have an 

extremely difficult time fighting it.”

Political cartoons offered an indispensable tool in this 
imaginative struggle by providing a rich set of symbols 
for thinking about the problems with unaccountable and 
overly centralized corporate power. Frequently pictured 
in these cartoons were the era’s big industrialists — John 
Rockefeller, Cornelius Vanderbilt, Andrew Carnegie — gen-
erally pictured as plump in their frock coats, resting 
comfortably on the backs of the working class while 
Washington politicians snuggled in their pockets. And the 
most popular symbol of monopoly was the octopus, its 
tentacles pulling small-town industry, savings banks, rail-
roads, and Congress itself into its clutches. 

The octopus was a brilliant metaphor. It provided a 
capacious but simple way to understand the deep inter-
connection between complex political and economic 
forces — while viscerally expressing why everyone was 
feeling so squeezed. It worked at both an analytical and 
an emotional level: it helped people visualize the hidden 
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relationships that sustained monopoly power, and it cast 
that power in the form of a fearsome monster. Conveyed as 
a lively cartoon, its critique immediately connected.

Think Different

What would today’s octopus look like?

In recent years, the alt-right has been particularly effective 
at minting new symbols that capture big ideas that are dif-
ficult to articulate. Chief among them, perhaps, is the “red 
pill,” which dragged the perception-shifting plot device 
from The Matrix through the fetid and paranoid misogyny 
of “men’s rights activist” forums into a politically action-
able concept. 

The red pill is a toxic idea, but it is also a powerful one. It 
provides a new way to talk about how ideology shapes the 
world and extends an invitation to consider how the world 
could be radically different. 

The left, unfortunately, has been lacking in concepts of 
similar reach. To develop them, we will need a way of 
talking about Big Tech that is viscerally affecting, that 
intuitively communicates what these technologies do, and 
that wrenches open a way to imagine a better future. 

A hint of where we may find this new political language 
recently appeared in the form of the White Collar Crime 
Risk Zones app from The New Inquiry. The app applies 
the same techniques used in predictive-policing algo-
rithms — profoundly flawed technologies which tend to 
criminalize being a poor person of color — to white-collar 
crime. 



042

Seeing the business districts of Manhattan and San 
Francisco blaze red, with mugshots of suspects generated 
from LinkedIn profile photos of largely white professionals, 
makes its point in short order. It seems absurd — until you 
realize that it is exactly what happens in poor communi-
ties of color, with crushing consequences. What if police 
started frisking white guys in suits downtown? 

Much like the political cartoons of the nineteenth century, 
the White Collar Crime Risk Zones app is effective because 
it uses the vernacular language of software. It functions as 
a piece of rhetorical software: it’s not designed to collect 
data or to sell advertising, but to make an argument. And 
while software will never be the solution to our political 
and social problems, it may, to hijack a slogan of Big Tech, 
at least provide a way to “think different.”

Marc DaCosta is the cofounder of Enigma, a data 
technology company, and a fellow at the Brown Institute at 
the Columbia School of Journalism.
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Online harassment is pervasive, but platforms generally 
do a terrible job defending their users from it. Our 
techniques, our tools, and even our definitions of 
harassment are woefully inadequate. How do we get 
better?  
 
Caroline Sinders is a design researcher at the Wikimedia 
Foundation, and previously designed machine learning 
systems to combat harassment as an Eyebeam/BuzzFeed 
Open Labs resident. We sat down with her to discuss 
doxxing, trolling, techno-utopianism, and why Twitter 
needs to hire anthropologists. 

What is the Wikimedia Foundation, and what do you  
do there?

The Wikimedia Foundation is the nonprofit that powers 
Wikipedia. We run the servers. We make sure the site runs. 
We’re responsible for designing things, like the iOS app 
you might have if you read Wikipedia on your phone. 

Don’t Read 
the Comments
A Conversation with Caroline 
Sinders on Online Harassment
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The English-language Wikipedia is the one that people 
often think of as Wikipedia. But we also have over 200 
Wikipedias in other languages. It’s the fifth most visited 
site in the world.

I’m a design researcher on the anti-harassment team, 
which sits under our community technology team. The 
community technology team exists to help build tools 
requested by the community of Wikipedia editors. So if an 
editor says, “We want x that does y,” it goes on a wish list, 
and it’s voted on by the community. If it gets enough votes, 
we’ll build it. 

All of Wikimedia has to be radically transparent about 
what we do, and why we do what we do. But that’s partic-
ularly true of the anti-harassment team, because we’re 
engaging in participatory design with our editors. So if we 
want to solve something, we have to outline the different 
ways we think we could solve it, solicit feedback from our 
editors, and then take that feedback and fold it in. It’s a 
back-and-forth. 

What are you working on right now?

The anti-harassment team was funded by a grant from the 
Craig Newmark Foundation to study and mitigate online 
harassment inside the English-language Wikipedia, as part 
of a bigger initiative to address the gender gap inside of 
Wikipedia. And one of the things we realized we needed to 
do was to create tools that can mitigate different forms of 
harassment.

We just launched a tool to look at the interaction patterns 
of two editors to see if they’re potentially stalking each 
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other or harassing each other. This kind of tool exists 
internally in other companies that run social networks —
it’s just never externally talked about. I’m almost positive 
it exists at Instagram, Twitter, LinkedIn, or Facebook. 

How does the tool work?

If you’re running a social network, then all of the interac-
tions inside that network create data. When I like some-
thing on your Facebook page, that’s a data point. When 
I post something, that’s a data point. When I talk to you, 
that’s a data point. We’re building a dashboard that ana-
lyzes all of these patterns of interactions between users, to 
try to identify possible harassment.

I think people are aware of doxxing and harassment 
on Twitter. But what does harassment look like on 
Wikipedia, and how does it adversely affect the 
community? 

One of the reasons we made this tool is to study a form 
of online stalking called “wiki hounding.” Imagine that 
you’re a Wikipedia editor and you clean up an edit some-
where, or start an article page — and then someone goes 
and reverts all of your changes. And maybe they leave a 
comment — and what if that comment’s really aggressive? 

Is this wiki hounding, or is this just two people not agree-
ing in a debate about knowledge? Well, let’s say that 
person follows you to two other pages that are not in the 
domain expertise of the previous page. Let’s say you’re 
editing a page on spiders, and then you’re on City Lights 
Bookstore, then you’re going to automobiles. That’s not in 
the same realm of domain knowledge as the previous page. 
So they could be following you. 
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Wikipedia has historically has been an aggressive space 
because debates about knowledge can get really heated 
really fast. So harassment on Wikipedia is less like, “Hey, 
someone made a shitty Wikipedia page about me.” It’s 
more like someone you got into an argument with is 
now antagonizing you or following you around the 
encyclopedia.

“It’s one thing to say no doxxing. 
But what’s doxxing?”

This is something that we’re trying to figure out. We don’t 
actually know how often this scenario happens, versus 
other forms of harassment. For example, Wikipedia has 
had stringent rules against doxxing for a long time. A lot 
of people use pseudonyms. For us, doxxing is if you release 
someone’s real name, gender, or even their Twitter handle.

Listening to the scenarios you’re describing, it sounds 
like a very nuanced problem — trying to define what 
harassment looks like on Wikipedia, and what the 
community should be policing.

One of the problems around mitigating harassment inside 
of Wikipedia — which I think is true of every other plat-
form — is that there aren’t enough nuanced examples of 
what harassment is specifically. 

It’s one thing to say no doxxing. But what’s doxxing?

Let’s look at Twitter as an example. What is doxxing on 
Twitter? Is doxxing accidentally retweeting someone’s 
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phone number, which led to Rose McGowan having her 
Twitter account suspended for twelve hours? Is doxxing 
the release of someone’s real name? Could you argue that 
doxxing is tweeting the email of one of your senators — or 
maybe only if it’s their personal email?

You need to be able to say, “Doxxing is this event, but 
not this event.” You need to provide people with specific 
examples. 

When you can provide those examples, you are providing 
a lot more clarity. The downside, however, is that you’ll 
sometimes have people arguing in a very pedantic way: “I 
didn’t do this exactly.” Well, no, but you did something 
within the scope of this. 

And people can always argue that something’s not 
harassment, that it’s more light-hearted trolling.

We shouldn’t think of trolling as one word. Trolling is an 
umbrella term. 

I made this taxonomy of trolling in the form of a matrix 
when I was studying Gamergate. I saw how often 
Gamergaters would use the argument that they were just 
trolling someone, especially when they were engaging 
in rape threats or death threats. “I hope you get raped to 
death” is not the same as sending someone goatse at work. 

I grew up on the internet: I think trolling can be funny! 
Trolling can be a positive thing or a negative thing. But 
when you take something like a rape threat and frame it 
under the umbrella of trolling, you lessen the severity and 
the specificity of what a rape threat is.
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So my matrix placed examples of trolling in a grid from 
most harmful to most absurd, and most casual to most 
serious. For example, sending someone goatse at work 
without warning is absurd and serious — it’s a shitty 
thing to do. What about sending pizza to the Church of 
Scientology? That’s more casual than serious, but poten-
tially a little bit more harmful than absurd.

Thinking about where scenarios sit in this matrix is use-
ful for trying to understand what harassment is. There’s 
conflict, harassment, and abuse — and harassment is the 
middle ground. Harassment can be really bad. But it’s 
important to acknowledge that certain events can be 
problematic — but that doesn’t make them a problem yet. 

We’re people who live on the internet. So we’re going to be 
tenacious and angry and happy and upset and emotional. 
We should have the space to be those things online. We 
should also understand that sometimes getting into a fight 
with someone isn’t harassment — you’re just fighting.

So how do you preserve space for that kind of conflict? 
And how do you then define what crosses the line? If 
you’re in a fight with someone, and they’re calling you 
a bitch, is that conflict or harassment? What if some-
one’s calling you a racial slur and a bitch — that should be 
harassment, right? And what if someone’s threatening to 
come to your house — well, that’s harassment that’s getting 
really close to abuse. 

How do you think of these things as escalating events, 
while keeping in mind how you would litigate it? For 
example, someone saying “I want to kill you” is not nec-
essarily considered a threat in a court of law. But someone 
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saying “I’m going to kill you on this day, at this time, and 
in this location” is. 

“We’re people who live on the 
internet. So we’re going to be 

tenacious and angry and happy 
and upset and emotional. We 

should have the space to 
be those things online.”

What are the differences you see in how Wikipedia 
handles harassment versus how other social networks 
like Twitter does?

It’s hard to say, because we don’t know how other social 
networks define harassment. You can go and read their 
terms of service, but that doesn’t necessarily help. 

Reddit gets pretty close to defining it, but only because 
they’re still very much a community-driven space. They 
have five rules that are kind of nebulous, and then they 
have the suggestion to follow “Reddiquette,” which con-
sists of one to two hundred suggestions. But those are not 
firmly enforced. 

With a platform like Facebook, we know a lot less. Until 
someone leaked the Facebook guide for moderators, we 
actually had no idea what was considered harassment or 
not. And this is the guide that says black children are not a 
protected class, but white men are.
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Until these materials are leaked, it’s really hard to know 
what the baseline is for what companies consider harass-
ment. They often don’t even disclose why people are 
removed from a platform. People have to guess: “Oh, it’s 
probably because of this tweet.” 

I was just reading a story today in BuzzFeed by Katie 
Notopoulos about how her Twitter account was suspended 
for ten days for something she tweeted in 2011. It was a 
joke, with the words “kill all white people.” She wasn’t 
even notified, “Hey, it’s because of this tweet, and this is 
where you broke this rule.” I think that’s the problem here. 
There’s just no clarity for people. 

That brings us to the subject of automated content 
moderation. Big platforms have a lot of users, and thus 
a lot of content to moderate. How much of the work of 
detecting harassment and abuse can be outsourced to 
algorithms? 

At Wikipedia, content moderation is very human and very 
grassroots. It’s being performed by a community of editors. 
That seems unscalable in today’s Big Tech. But I think it’s 
actually the most scalable, because you’re letting the com-
munity do a lot of small things.

That said, it depends on the platform. Content moderation 
doesn’t have a one-size-fits-all solution. 

Take Twitter. Rose McGowan was a good example of what 
automatic flagging looks like in terms of doxxing. They 
figured out what a phone number looks like: it’s a paren-
thesis, three numbers, end parenthesis, three numbers, 
dash, four numbers. That’s easy to detect.
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“Until someone leaked the 
Facebook guide for moderators, 

we actually had no idea what was 
considered harassment or not.”

At Twitter, they’re trying to fix things with code first, 
instead of hiring smarter people. And that can be really 
problematic. I don’t think Twitter knows enough about 
harassment. They’re trying to solve problems in a way 
that they think is smart and scalable. To them, that means 
relying on autonomous systems using algorithms and 
machine learning. It means fewer human-powered systems 
and more tech-powered systems. And I don’t think that’s 
the best way to go about solving a problem as contextual 
as harassment, especially if you don’t have good examples 
that explain how you’re even defining harassment. 

What do you think is driving Twitter’s preference for 
automated approaches to content moderation? 

Techno-utopianism sold us the idea that technology can 
do things better than we can. It sold us the idea that the 
way to solve problems is through technology first. And in 
some cases, that approach made sense. 

But the problem is that no one’s made a case for why 
ethnography matters, why anthropology matters, why 
qualitative researchers are so important. How many 
people at Twitter understand Twitter subcultures? How 
many people looked in-depth at the Green Revolution 
or the Arab Spring? How many people know what Sina 
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Weibo looks like? How many people have read Gabriella 
Coleman’s book on Anonymous, Hacker, Hoaxer, 
Whistleblower, Spy? 

That’s the problem. Jack Dorsey doesn’t think about why 
his designers should know how people talk to each other 
on the internet.

“What you’ve designed should never 
be incongruous with someone’s 
safety. If that’s happening, then 

you have made a flawed product.”

I actually interviewed two years ago for a job with Twitter. 
Anil Dash recommended that the head of product talk to 
me. I had just wanted to consult with them about prob-
lems inside of Twitter. And they were like, “Well, we need 
a design researcher. You should interview.” And I was like, 

“I’m not going to make it through your interview process, 
because I’ve read on the internet about how you hire 
people, and it’s this really weird formulaic space where 
it’s clearly designed for people coming out of Stanford’s 
d.school.” [Ed.: The Hasso Plattner Institute of Design 
at Stanford, commonly known as the d.school, has helped 
popularize “design thinking,” particularly in tech.]

Those are not the skills that I have. And that’s not the 
way I conduct research. And I didn’t make it through the 
interview, because they asked me how I would study the 
effectiveness of their harassment reporting system if 
they’d made changes. It’s a standard question.
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I was like, “What if you send out a survey?” And the guy 
said, “Only 2 percent of people respond to surveys.” So I 
proposed sending out a survey to people who have filed 
reports more than five or six times over the course of a 
month, and asking them to chat individually. I wanted to 
actually speak to victims of harassment. 

That was not the answer that they wanted. I think they 
wanted something that was related to A/B testing —some-
thing that you could roll out really quickly and privately. 
And my idea was, “What if you just ask them?” 

That sounds like a huge clash in worldviews. And it says 
so much about how Twitter is fucked up. That whole 
d.school approach is like, “How do we design for this 
system that we have already imagined?”

Totally. And a couple of months ago, I gave a lecture at 
the d.school. I was talking about all these different design 
interventions I would do on Twitter. And someone was 
like, “Aren’t you worried about changing the identity of 
Twitter?” 

If adding three more buttons changes the scope of your 
product, then maybe your product is made incorrectly. You 
should never put your product view over the safety of your 
user. What you’ve designed should never be incongruous 
with someone’s safety. If that’s happening, then you have 
made a flawed product. Maybe you don’t know how other 
people use this product. And maybe you aren’t experiencing 
the pain of it because you’re not that person. 

What about Facebook?

Harassment teams at places like Facebook are really siloed. 
They’ll be on a team devoted to a demographic, or devoted 
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to a specific kind of product. So you could be on a team 
that’s focusing on the Facebook News Feed in Brazil, or 
that’s looking at how women in Brazil are using Facebook. 
But that doesn’t mean that you’re an expert on what 
Brazilian harassment looks like. 

And I think that’s the problem. Did someone interview for 
that job in particular? Oftentimes when you interview at 
big companies, they just place you somewhere. But study-
ing harassment is a form of expertise in the same way that 
studying misinformation or digital literacy or data visual-
ization are.

You wouldn’t hire an Android developer and put them in 
an iOS role, right? So why hire researchers and assume 
that the expertise is fluid?

On a more optimistic note, do you have examples from 
your own work of successful interventions to stop 
online harassment? 

Not in my specific work with Wikipedia, because I just 
started, and it takes a long time when working with a com-
munity. I like to say that if regular tech is about moving 
fast and breaking things, civic tech is about moving slowly 
and being kind. 

But I will say that I am generally optimistic about what’s 
happening with trying to mitigate online harassment. 
Because two years ago, no one really knew what the word 
doxxing meant — and now it’s in every major website’s 
terms of service. That’s a big change. I think we’re starting 
to see the standardization and the institutionalization of 
harassment research. Hopefully we’ll keep moving forward. 
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It’ll just take time, because what we’re talking about is the 
establishment of a whole new area of expertise. 

A few years ago, the mantra seemed to be, “Don’t read 
the comments, don’t read the retweets, just accept it 
for what it is.” But now it’s more like, “Ok, we should 
read the comments. We should treat that as a problem.” 
What do you think people should focus on with harass-
ment online?

Think about being on systems that listen to you, or creat-
ing your own systems and spaces. Come to a place where, if 
you request something to be built, it’s in their purview to 
build it for you. What does a social media co-op look like? 

And how do we band together and force companies to 
listen? People started to react really poorly to the spread 
of fake news on Facebook, to a point where even internally, 
Facebook employees were organizing and protesting. How 
do we continue that, but beyond fake news? How do we 
say that it behooves these platforms to have a community 
technology team? How do we demand the things we want 
built for us? 

I don’t think change will come from legislation — I don’t 
think those companies would listen anyway. But there 
needs to be some equity exchange.
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The New 
Octopus
by K. Sabeel Rahman

Technology has spawned new corporate giants. Their control 
of society’s digital infrastructure threatens our democracy. 
What should we do about it?

Over a hundred years ago, the upheavals of industrial-
ization gave rise to what Louis Brandeis famously called 
the “curse of bigness.” The modern industrial economy 
increasingly came to depend on new technologies and 
infrastructures: railroads, modern finance, oil, and the 
like. Yet these infrastructures remained largely in private 
hands. 

For Brandeis and his fellow Progressive Era reformers, 
the result was a fundamental threat to liberty, opportu-
nity, and democracy. By virtue of their control over these 
foundational goods and services, private firms could 
extract greater profits from the public. If the essence of 
arbitrary, authoritarian governance was the concentration 
of unchecked power, then these firms represented a pro-
foundly oligarchical mode of social order, where the public 
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good remained dependent on the will and whims of chair-
mans and chief executives.

A hundred years later, the fear of bigness is with us once 
again — from the aftermath of the 2008 financial crisis, 
which introduced “too big to fail” into the vernacular, 
to growing concerns about corporate concentration in 
healthcare, airlines, and innumerable other industries. But 
nowhere is this anxiety about modern-day bigness more 
alive — and more difficult to address — than in the domain 
of technology. 

As in the Progressive Era, technological revolutions have 
radically transformed our social, economic, and political 
life. Technology platforms, big data, AI — these are the 
modern infrastructures for today’s economy. And yet the 
question of what to do about technology is fraught, for 
these technological systems paradoxically evoke both big-
ness and diffusion: firms like Amazon and Alphabet and 
Apple are dominant, yet the internet and big data and AI 
are technologies that are by their very nature diffuse.

The problem, however, is not bigness per se. Even for 
Brandeisians, the central concern was power: the ability to 
arbitrarily influence the decisions and opportunities avail-
able to others. Such unchecked power represented a threat 
to liberty. Therefore, just as the power of the state had to 
be tamed through institutional checks and balances, so 
too did this private power have to be contested — controlled, 
held to account.

This emphasis on power and contestation, rather than lit-
eral bigness, helps clarify the ways in which technology’s 
particular relationship to scale poses a challenge to ideals 
of democracy, liberty, equality — and what to do about it.



THE NEW OCTOPUS / 061

Taming the Beast

Starting in the late nineteenth century, scale became the 
central focus for Americans concerned about emerging 
forms of corporate power. But what’s notable about the 
intellectual ferment around scale is the degree to which 
these debates turned not on bigness, but rather on issues 
of power and contestability. How much and what kinds of 
power did these new corporate entities exercise? And how 
could these concentrations of power be minimized, con-
tested, and held accountable? 

Power, crucially, could manifest in “good” and “bad” forms. 
Just because a firm acted benevolently did not change 
the fact that it possessed power. The key, then, was not 
outcomes but potential: so long as the good effects of 
corporate power relied on the personal decisions of cor-
porate leaders, rather than on institutionalized forms of 
accountability, it remained a threat. 

“Technology platforms, big 
data, AI—these are the 

modern infrastructures 
for today’s economy.”

Perhaps the most famous front in this debate was the clash 
between Brandeis and other progressives like Herbert 
Croly and Teddy Roosevelt. For Croly and Roosevelt, cor-
porate bigness was a problem, but one that could be 
addressed through government oversight. For Brandeis, 
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by contrast, concentrations of corporate power had to be 
broken up through measures like antitrust laws. 

While this is usually seen as a clash between bigness 
skeptics like Brandeis and bigness optimists like Roosevelt, 
much of this debate boiled down to a different set of 
disagreements: not about how big the government should 
let a company be, but about the best way to contest 
corporate power and hold it accountable. Roosevelt 
and Croly believed in the social and economic value of 
these corporate giants, and had faith in the capacities of 
public-minded, expert regulators to manage these con-
centrations, extracting the public goods and minimizing 
the public evils. 

Brandeis shared many of these views. He was after all a 
classic progressive, who celebrated the importance of 
expertise and the emerging regulatory state. Nevertheless, 
he expressed skepticism towards concentrated corporate 
power, which in his view necessarily spilled over into 
political power as well. Economic influence could so easily 
be leveraged into political influence that the more prudent 
route would be to reduce concentration itself. 

Furthermore, Brandeis, like many classical liberals, saw 
the marketplace itself as a machine for enforcing checks 
and balances. Once cut down to size, firms would face the 
checks and balances imposed by market competition — and 
through competition, firms would be driven to serve the 
public good, to innovate, and to operate efficiently. By 
making markets more competitive, Brandeisian regulation 
would thus reduce the risk of arbitrary power. 

Around the same time, the architects of modern cor-
porate law were trying to solve the same problem from 
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another angle. In 1932, Adolf Berle and Gardiner Means 
published The Modern Corporation and Private Property, 
a landmark work that laid the foundation for modern 
corporate governance. For many modern defenders of 
free markets, Berle and Means are seen as architects 
of the idea that shareholders and other market actors 
could hold corporate power accountable through the 

“discipline” of financial markets. This would defuse the 
problem of corporate power and assure the economi-
cally efficient allocation of capital. 

But this is misleading, because Berle and Means shared 
the Brandeisian unease with corporate power. In fact, 
their analysis highlighted a serious obstacle to holding 
that power accountable: the structure of the modern firm. 
Since a public corporation was nominally “owned” by a 
diffuse and inchoate set of shareholders, they couldn’t 
effectively assert control over it. 

The answer for some, like Berle, lay in the public-mind-
edness of corporate managers. Like the regulators of the 
early New Deal, they would approach their control of the 
firm in a spirit of public service and with a sense of social 
obligation. For others, this faith in managerial goodwill 
was misplaced, and the answer lay in more assertive forms 
of shareholder control. 

Meanwhile, the rise of the labor movement and the con-
sumer rights movement took a different approach alto-
gether. Rather than trusting firm managers, shareholders, 
or even regulators to act on their own, contesting private 
power required building autonomous, grassroots groups 
like unions and consumer organizations that could exer-
cise their own forms of countervailing power.
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The problem of scale, then, has always been a problem 
of power and contestability. In both our political and our 
economic life, arbitrary power is a threat to liberty. The 
remedy is the institutionalization of checks and balances. 
But where political checks and balances take a common set 
of forms — elections, the separation of powers — checks and 
balances for private corporate power have proven trickier 
to implement.

These various mechanisms — regulatory oversight, anti-
trust laws, corporate governance, and the countervailing 
power of organized labo — —together helped create a rel-
atively tame, and economically dynamic, twentieth-cen-
tury economy. But today, as technology creates new kinds 
of power and new kinds of scale, new variations on these 
strategies may be needed.

The Varieties of Corporate Power

Corporate power isn’t a monolith. Rather, as the progres-
sive crusaders of the past century recognized, it comes in 
several different forms. 

First, there is literal monopoly: the direct control over an 
entire good or industry by a single firm. But that’s only 
the most blatant kind of corporate power: there are other 
kinds of dominance that are far less obvious.

One of these is control over infrastructure. Infrastructure 
can mean many things. It can refer to physical infrastruc-
ture, like highways and bridges and railroads, or it can be 
social and economic: the credit that forms the lifeblood 
of business, for instance, or the housing stock and water 
supply that provide the foundational necessities for life.
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These infrastructural goods and services combine scale 
with necessity. They are necessities that make possible a 
wide range of “downstream” uses. This social value in turn 
depends on the provision of these goods and services at 
scale to as many people as possible. Where a good or a ser-
vice is essential and irreplaceable, the user depends on its 
provider — they are, by definition, in a vulnerable position. 
So if a firm controls infrastructure, it possesses arbitrary 
power over all those who rely on the infrastructure. 

“In both our political and 
our economic life, arbitrary 
power is a threat to liberty.”

But infrastructural power can also operate in a more 
diffused way. Much of the early debate around corporate 
power revolved around norms of nondiscrimination in 
serving travelers. The classic example was the innkeeper. 
The innkeeper is not a monopolist in the sense of mas-
sive scale and concentration. And yet, for the traveler in 
isolation, without other competing providers present, the 
innkeeper possesses a kind of localized dominance, with 
the ability to deny or condition service, placing the trav-
eler at the innkeeper’s mercy. Indeed, this understanding 
of localized power played a major role in the development 
of public accommodations laws, which aimed to prevent 
this kind of diffused exclusion through generally applica-
ble requirements of nondiscrimination. 
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Transmission, Gatekeeping, Scoring

A century after the debate between Brandeis and Croly, 
our technologically transformed economy poses new chal-
lenges. For much of the last few decades, these challenges 
were hidden from view: technology seemed to be at worst 
neutral and at best radically decentralizating, democratiz-
ing, and value-generating. 

Recently, however, this optimism has begun to unravel. 
The problems of technology have come into sharper focus. 
But this has brought difficulties of its own: technological 
power today operates in distinctive ways that make it both 
more dangerous and potentially more difficult to contest.

First, there is transmission power. This is the ability of a 
firm to control the flow of data or goods. Take Amazon: 
as a shipping and logistics infrastructure, it can be seen 
as directly analogous to the railroads of the nineteenth 
century, which enjoyed monopolized mastery over the cir-
culation of people, information, and commodities. Amazon 
provides the literal conduits for commerce. 

On the consumer side, this places Amazon in a unique 
position to target prices and influence search results in 
ways that maximize its returns, and also favor its preferred 
producers. On the producer side, Amazon can make or 
break businesses and whole sectors, just like the railroads 
of yesteryear. Book publishers have long voiced concern 
about Amazon’s dominance, but this infrastructural con-
trol now extends to other kinds of retail activity, as third-
party producers and sellers depend on Amazon  
to carry their products and to fairly reflect them in  
consumer searches. 
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As some studies indicate, Amazon will often deploy its 
vast trove of consumer data to identify successful third-
party products which it can then displace through its own 
branded versions, priced at predatorily low levels to drive 
out competition. This is also the kind of infrastructural 
power exercised by internet service providers (ISPs) in the 
net neutrality context, through their control of the chan-
nels of data transmission. Their dominance raises similar 
concerns: just as Amazon can use its power to prevent pro-
ducers from reaching consumers, ISPs can block, throttle, 
or prioritize preferred types of information. 

“Technological power today 
operates in distinctive ways 

that make it both more 
dangerous and potentially 
more difficult to contest.”

A second type of power arises from what we might think 
of as a gatekeeping power. Here, the issue is not necessarily 
that the firm controls the entire infrastructure of trans-
mission, but rather that the firm controls the gateway to 
an otherwise decentralized and diffuse landscape. 

This is one way to understand the Facebook News Feed, or 
Google Search. Google Search does not literally own and 
control the entire internet. But it is increasingly true that 
for most users, access to the internet is mediated through 
the gateway of Google Search or YouTube’s suggested 
videos. By controlling the point of entry, Google exercises 
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outsized influence on the kinds of information and com-
merce that users can ultimately access — a form of control 
without complete ownership. 

Crucially, gatekeeping power subordinates two kinds of 
users on either end of the “gate.” Content producers fear 
hidden or arbitrary changes to the algorithms for Google 
Search or the Facebook News Feed, whose mechanics can 
make the difference between the survival and destruc-
tion of media content producers. Meanwhile, end users 
unwittingly face an informational environment that is 
increasingly the product of these algorithms — which are 
optimized not to provide accuracy but to maximize user 
attention spent on the site. The result is a built-in incen-
tive for platforms like Facebook or YouTube to feed users 
more content that confirms preexisting biases and provide 
more sensational versions of those biases, exacerbating 
the fragmentation of the public sphere into different 

“filter bubbles.” 

These platforms’ gatekeeping decisions have huge social 
and political consequences. While the United States is only 
now grappling with concerns about online speech and the 
problems of polarization, radicalization, and misinforma-
tion, studies confirm that subtle changes — how Google 
ranks search results for candidates prior to an election, 
for instance, or the ways in which Facebook suggests to 
some users rather than others that they vote on Election 
Day  —  can produce significant changes in voting behavior, 
large enough to swing many elections.

A third kind of power is scoring power, exercised by ratings 
systems, indices, and ranking databases. Increasingly, 
many business and public policy decisions are based on big 
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data-enabled scoring systems. Thus employers will screen 
potential applicants for the likelihood that they may quit, 
be a problematic employee, or participate in criminal 
activity. Or judges will use predictive risk assessments to 
inform sentencing and bail decisions. 

These scoring systems may seem objective and neutral, but 
they are built on data and analytics that bake into them 
existing patterns of racial, gender, and economic bias. 
For example, employers might screen out women likely 
to become pregnant or people of color who already are 
disproportionately targeted by the criminal justice system. 
This allows firms to engage in a kind of employment dis-
crimination that would normally be illegal if it took place 
in the workplace itself. But these scoring systems allow for 
screening even before the employer is involved in a face-
to-face interaction with the candidate. 

Scoring power is not a new phenomenon. Consider the 
way that financial firms gamed the credit ratings agencies 
to mark toxic mortgage-backed assets as “AAA,” enabling 
them to extract immense profits while setting up the 
world economy for the 2008 financial crisis. But what 
big data and the proliferation of AI enable is the much 
wider use of similarly flawed scoring systems. As these 
systems become more widespread, their power — and 
risk — magnifies. 

Each of these forms of power is infrastructural. Their 
impact grows as more and more goods and services are 
built atop a particular platform. They are also more subtle 
than explicit control: each of these types of power enable 
a firm to exercise tremendous influence over what might 
otherwise look like a decentralized and diffused system. 



070

This is the paradox of technological power in a networked 
age. Where a decade or two ago, these technologies may 
have seemed intrinsically decentralizing, they have in fact 
enabled new forms of concentrated power and control 
through transmission, gateways, and scoring. These forms 
of power, furthermore, often operate in the background, 
opaque and hidden from view. This makes them harder to 
challenge and contest. 

Inside Voices 

If the problem with scale is less literal size and more 
these forms of concentrated, unaccountable power, then 
what are the remedies? As technology creates new kinds 
of infrastructural power, we need to develop new tools for 
holding that power accountable.

We can imagine a few different strategies. First, we might 
turn, like Berle and Means, to the internal politics of tech-
nological firms themselves. We might push for the creation 
of independent oversight and ombudsman bodies within 
Facebook, Google, or other tech platforms. 

For these bodies to be effective and legitimate, how-
ever, they would need to have significant autonomy and 
independence. They would also need to be relatively 
participatory, engaging a wider range of disciplines and 
stakeholders in their operations. Precisely because of the 
infrastructural nature of their power, technology platforms 
affect a wide range of groups: workers within the firms, 
consumers more broadly, small businesses and produc-
ers, media companies, and the like. Any attempt to create 
internal checks and balances will have to find ways to 
engage these different constituencies and provide them 
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with a channel through which to raise concerns and flag 
problems to be resolved. 

A related idea might be the formation of more explicit 
professional and industry standards of conduct. It is not 
a coincidence that the professionalization of journalism 
emerged around the same time as print and broadcast 
media took a more concentrated form. Professionalization 
helped legitimate the industry’s growing dominance.

“As technology creates new kinds 
of infrastructural power, we need 

to develop new tools for holding 
that power accountable.” 

This mid-century custodial ethos is notably different from 
the Silicon Valley culture of “moving fast and breaking 
things.” Changing this culture will be difficult, but not 
impossible. Tech firms might prioritize a wider range of 
professional backgrounds outside of tech, engineering, 
and finance when developing internal leaders. The train-
ing of engineers could also incorporate a wider range of 
influences — ethics, sociology, history — whether through 
changes to the curriculum in leading university programs 
or through the formation of professional development 
practices within the industry. 

These cultural and curricular shifts could be facilitated 
by third-party scoring systems. We need more indepen-
dent nonprofit organizations with sufficient resources, 
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technological sophistication, and public legitimacy to 
provide independent scoring of tech platforms’ data, pri-
vacy, and AI practices — similar to the LEED program that 
certifies green building practices.

A New Deal for Big Tech

Another route would be to follow the example of Teddy 
Roosevelt and the New Deal itself. To the extent that we 
doubt the efficacy and independence of self-regulation, we 
might create new government institutions for oversight. 
These agencies would have to leverage interdisciplinary 
expertise in data, law, ethics, sociology, and other fields in 
order to monitor and manage the activities of technolog-
ical infrastructure — whether in their transmission, gate-
keeping, or scoring forms. 

Along these lines, several scholars have suggested the 
formation of regulatory bodies to assess algorithms, the 
use of big data, search engines, and the like, subjecting 
them to risk assessments, audits, and some form of pub-
lic participation. Government oversight could attempt to 
ensure that firms respect values like nondiscrimination, 
neutrality, common carriage, due process, and privacy. 
These regulatory institutions would monitor compliance 
and continue to revise standards over time.

Yet both self-governance and regulatory oversight depend 
to some degree on the human capacities of the overseers, 
whether private or public. Call these managerial strategies 
for checking concentrated power. The problem with man-
agerialism is that even if we built a powerful, independent, 
and accountable public (or private) oversight regime, it 
would face the difficulties endured by any regulator of 
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a complex system: industry is likely to be several steps 
ahead of government, especially if it is incentivized to seek 
returns by bypassing regulatory constraints. Furthermore, 
the efficacy of regulation will turn entirely on the skill, 
commitment, creativity, and independence of regulators 
themselves.

A more radical response, then, would be to impose struc-
tural restraints: limits on the structure of technology firms, 
their powers, and their business models, to forestall the 
dynamics that lead to the most troubling forms of infra-
structural power in the first place.

One solution would be to convert some of these infra-
structures into “public options” — publicly managed 
alternatives to private provision. Run by the state, these 
public versions could operate on equitable, inclusive, and 
nondiscriminatory principles. Public provision of these 
infrastructures would subject them to legal requirements 
for equal service and due process. Furthermore, supplying 
a public option would put competitive pressures on private 
providers. 

The public option solution is not a new one. Our mod-
ern-day public utilities, from water to electricity, emerged 
out of this very concern that certain kinds of infrastructure 
are too important to be left in private hands. This infra-
structure doesn’t have to be physical: during the reform 
debate after the financial crisis, for example, there was a 
proposal to provide a public alternative to for-profit credit 
ratings agencies, to break the oligopoly of those ratings 
companies and their rampant conflicts of interest. 

What would public options look like in a technological 
context? Municipally owned broadband networks can 
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provide a public alternative to private ISPs, ensuring equi-
table access and putting competitive pressure on corporate 
providers. We might even imagine publicly owned search 
engines and social media platforms — perhaps less likely, 
but theoretically possible.

“Taming technological power will 
require changing how we think 

about technology. It will require 
moving beyond Panglossian 

views of technology as neutral, 
apolitical, or purely virtuous, and 

seeing it as a form of power.”

We can also introduce structural limits on technologies 
with the goal of precluding dangerous concentrations of 
power. While much of the debate over big data and privacy 
has tended to emphasize the concerns of individuals, we 
might view a robust privacy regime as a kind of structural 
limit: if firms are precluded from collecting or using  
certain types of data, that limits the kinds of power they 
can exercise. 

Usually privacy concerns are framed as a matter of individ-
ual rights: the user’s privacy is invaded by firms collecting 
data. But if we take seriously the types of technological 
power sketched above, then privacy acquires a larger sig-
nificance. It becomes not just a personal issue but a struc-
tural one: a way to limit the kinds of data that firms can 
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collect, in turn reducing the risk of arbitrary and biased 
technological power. Such privacy rules can be achieved by 
legal mandate and regulation, or through proposed tech-
nological tools to deliberately corrupt some of the data 
that platforms collect on users.

Tax policy could also play a role. Some commentators have 
proposed a “big data tax” as another structural inhibitor 
of some kinds of big data and algorithmic uses. Just as a 
financial transactions tax would cut down on short-term 
speculation in the stock market, a big data tax would 
reduce the volume of data collected. Forcing companies to 
collect less data would structurally limit the kinds of risky 
or irresponsible uses to which such data can be directed. 

Finally, antitrust-style restrictions on firms might reduce 
problematic conflicts of interest. For example, we might 
limit practices of vertical integration: Amazon might be 
forbidden from being both a platform and a producer of its 
own goods and content sold on its own platform, as a way 
of preventing the incentive to self-deal. Indeed, in some 
cases we might take a conventional antitrust route, and 
break up big companies into smaller ones.

Civic Scale

Creating public options or imposing structural limits 
would necessarily reduce tech industry profits. That is by 
design: the purpose of such measures is to prevent prac-
tices that, while they may bring some public benefits, are 
both risky and too difficult to manage effectively through 
public or private oversight. 

Taming technological power will require changing how 
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we think about technology. It will require moving beyond 
Panglossian views of technology as neutral, apolitical, or 
purely virtuous, and seeing it as a form of power. This 
focus on power highlights the often subtle ways that tech-
nology creates relationships of control and domination. It 
also raises a profound challenge to our modern ethic of 
technological innovation.

A key theme for Progressive Era critics of corporate power 
was the confrontation between the democratic capacities 
of the public and the powers of private firms. Today, as 
technology creates new forms of power, we must also 
create new forms of countervailing civic power. We must 
build a new civic infrastructure that imposes new kinds of 
checks and balances. But where new firms, however inno-
vative, outstrip our ability to assure their accountability, 
then we have to ask hard questions about whether we want 
to pursue such innovation in the first place. 

Moving fast and breaking things is inevitable in moments 
of change. The issue is which things we are willing to 
break — and how broken we are willing to let them become. 
Moving fast may not be worth it if it means breaking the 
things upon which democracy depends. 

K. Sabeel Rahman is an assistant professor of law at 
Brooklyn Law School and a fellow at the Roosevelt Institute.
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The Factory Is 
Alive
by Christina Agapakis and  
Natsai Audrey Chieza

Biology might hold the key to developing a more ecological 
model of industrial scale before climate change kills us all.

A single E. coli placed in a sugary broth will divide into 
two genetically identical cells in twenty minutes. Another 
twenty minutes later, those two will grow and divide into 
four. Give those cells enough broth and room to grow and 
after about twenty-three hours there will be enough E. coli 
cells to fill an Olympic-size swimming pool. Wait another 
twenty hours and the mass of bacteria would equal the 
volume of the earth. Round it out to forty-eight hours and 
you’d have a ball of E. coli twenty-two times the size of 
Jupiter.

The scales possible with exponential growth are as incom-
prehensible as they are impossible. E. coli’s potential for 
exponential doubling is realized only in the highly con-
trolled environment of a researcher’s test tube, where food 
is abundant and no other species are in the way. Even then, 
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the time that bacteria can be expected to grow exponen-
tially is inevitably limited — growth slows once nutrients 
start running low or the cells are too crowded to keep 
dividing further.

Biological growth scales to fit its context. There are no gas 
giants full of identical E. coli. More than one hundred years 
ago, D’Arcy Wentworth Thompson published On Growth 
and Form, a treatise on the mathematics of biological 
growth. In it, he summarizes this central maxim for biolog-
ical scaling: “The effect of scale depends not on a thing in 
itself but in relation to its whole environment or milieu; it 
is in conformity with the thing’s ‘place in Nature,’ its field 
of action and reaction in the Universe.”

Biology’s ability to grow in relation to its environment — to 
grow ecologically rather than exponentially — is at the heart 
of what inspires biologists, engineers, and designers to 
work with organisms to build a new kind of technology. 
What if our technologies could grow and heal like living 
things?

What if concrete could be set by the metabolism of 
microbes, any cracks repaired in situ? What if factories 
were replaced with farms, growing new things that could 
be recycled back into the soil? What if, as MIT Media Lab 
director Joi Ito has proposed and further developed in a 
recent manifesto, “the role of science and technology [in 
the next hundred years] will be about becoming part of 
nature rather than trying to control it”?

People don’t multiply like E. coli, but put a few people 
together and you’ll quickly end up with more. Over the 
scale of millennia we’ve ended up with 7,589,052,176 — the 
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mind-boggling number of people on earth today, whose 
ability to satisfy basic needs for shelter, food, and warmth 
are always dependent on the availability and distribution 
of resources.

“What if our technologies could 
grow and heal like living things?”

How we’ve grown to this number is a story about the 
industrial revolution, where the convergence of steam 
power, chemical development, mechanized production, 
and the ideas revolution of the Age of Enlightenment 
led to great leaps and bounds in our capacity to create 
life-giving stuff — and therefore the conditions for popula-
tions to multiply. We are currently riding that exponential 
growth curve, and the UN expects this to peak at 11 billion 
by the end of the century. Within our current economic 
framework, that’s 11 billion consumers of life-giving 
resources, taking from living ecosystems without regard  
to the environmental milieu. Industrialization has put 
manufacturing on exponential curves that can be as 
incomprehensible as the growth of E. coli — and as devas-
tating on a global scale.

The Re-industrial Revolution 

Each of the 7,589,052,176 people currently on the planet 
uses an average of 1,700 liters of water every day. This is 
partly for drinking and washing, but it’s mostly accounted 
for in the “embedded” water that’s needed to produce 
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everyday products—the food we eat and what it took to 
grow or rear it, the clothes we wear, or the energy we use.

Industry is heavily reliant on water, and demand is 
expected to increase 400 percent by 2050. The textile 
industry in particular is a huge consumer and polluter 
of water: it takes 1,083 gallons of water to produce one 
cotton t-shirt, twenty-six of which are needed for dyeing 
alone. Overall, textile dyeing uses enough water to fill 
2 million Olympic swimming pools every year—a num-
ber that will continue to grow as more people buy more 
clothes and wear them for less time. 

We live on one planet with finite resources and yet our 
mode of industrial production has managed to mimic the 
nightmare scenario of a devastating E. coli megaplanet. 
How might we transform the scale of industry to conform 
to its place in nature? How can we make technology grow 
ecologically rather than exponentially?

As a biologist (CA) and designer (NAC), we’ve approached 
the challenge posed by the need to scale technology 
within the bounds of nature by designing biology itself as 
the technology. Natsai’s recent work, for example, tries to 
minimize the amount of water used in textile dyeing, as 
well as the amount of pollution it produces. By growing 
a bacteria called Streptomyces coelicolor—a soil microbe 
that naturally produces pigmented molecules—directly 
on a textile, a colorfast pink, purple, or blue finish can be 
achieved without the use of toxic chemical additives. To 
dye a t-shirt using this method requires just 200 milliliters 
of water, 500 times less than current industrial techniques.

In this way, the bacteria becomes the coauthor in the 
creation of a new textile design. The designer no longer 
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Project Coelicolor 
Experiment No. 5: Rise and Fall of a Micropolis.  
Faber Futures, 2017. Photography by Faber Futures.
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specifies all the details of the final product, but rather 
brings together the conditions in which the living process 
can thrive and create. 

Adjust the pH, and the color changes from pink to blue. 
Alter the amount of oxygen or moisture, and the intensity 
changes. Alter the genetic pathways of the cell, and new 
colors and conditional patterns can emerge. This notion of 
coauthorship marks a fundamental paradigm shift for the 
designer: a new kind of learning to live within one’s means. 
Rather than the traditional model of specify, procure, and 
transform, the designer learns to develop outcomes with a 
living system and within finite biological limits. 

Processes like these point towards the possibility for a 
new era of biologically derived materiality. Rather than an 
old industrial model based on extracting resources from 
nature, they allow us to think about how to re-industri-
alize according to biology’s ability to grow and scale — to 
extract nature’s logic, harnessing biological processes for 
human production. 

Such a re-industrialization might enable new aesthetic 
and technical opportunities, from microbially defined 
patterns to liquid leather. We might imagine microbially 
enhanced homes, e-readers made from specially engi-
neered leaves, or laptops grown from sawdust and pro-
grammable fungus. 

While these offer inspiring visions for a biological future, 
achieving this future requires more than just biology. New 
technology is not enough; the surrounding system has 
to change as well. Dyeing textiles using bacteria may use 
much less water and do away with toxic effluent, but the 
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economic imperatives that structure the fashion industry 
threaten to limit this innovation’s impact. The reality that 
underpins the fashion industry is a “race to the bottom 
line” business model, calibrated to sell more units no mat-
ter the cost — human or environmental.

“We might imagine microbially 
enhanced homes, e-readers made 

from specially engineered leaves, 
or laptops grown from sawdust 

and programmable fungus.”

Moreover, when industry does make use of biological 
methods, the impact is often destructive. Biological manu-
facturing forced into a culture of industrialization has led 
to dire ecological consequences (clearcut forests, feed-
lots) and will only continue to do so if we adopt biological 
processes without adopting biological constraints. Scaling 
biology to meet the needs of 7,589,052,176 people there-
fore requires us to reconsider and redesign more than just 
what can be encoded in DNA. 

From Petri Dish to Planet

A single E. coli has a volume of about 0.7 cubic microme-
ters. More than seven trillion densely packed cells can fit 
into a teaspoon. Accessing the incomprehensible small-
ness of the molecular scale requires training, techniques, 
and tricks to bring the microscopic into focus. 
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An illustration of a cross-section of a small portion of an 
Escherichia coli cell. By David S. Goodsell, the Scripps 
Research Institute. 
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At this laboratory scale, biologists and engineers have 
designed organisms that can produce medicines, fuels, 
materials, and chemicals — living, biological sources for all 
kinds of stuff that today is more likely to come from petro-
chemical sources. But scaling these processes from the lab 
into products that people can use has proven challenging. 
Despite microorganisms’ penchant for exponential growth 
in the right conditions, adapting these techniques to sys-
tems of industrial manufacturing takes much more than 
placing a cell in a vat and waiting for it to grow. 

There are the technical challenges posed by the microbes 
themselves, unwilling to produce what we ask of them. But 
there are also challenges posed by scaling within the limits 
of overlapping contexts of ecosystem, economy, soci-
ety, and planet. Biofuels, for example, are produced from 
renewable biological sources via bio-industrial processes, 
but the reality of how land use, government subsidies, fer-
mentation, and the price of oil are entangled in its produc-
tion mean that the jury is still out on whether biofuels are 
any better than gasoline when it comes to contributing to 
climate change.

Technology, as Ursula M. Franklin notes in The Real World 
of Technology, “entails far more than its individual material 
components. Technology involves organization, proce-
dures, symbols, new words, equations, and most of all, a 
mindset.” A deep understanding of DNA, enzymes, and 
microbes — the individual material components — is nec-
essary to scaling biological technologies. But so too is 
an understanding of chemical engineering and process 
development, environmental science and life cycle anal-
ysis, sourcing and supply chain management, economics 
and market dynamics, politics and regulatory governance, 
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sociocultural forces, consumer needs and perception, 
product design, and marketing. 

No one person can see across all these scales, from the 
molecular to the global. We need organizations and lan-
guage to bridge scales and disciplines, to work together 
to achieve the necessary mindset of ecologically bounded 
technology. 

“A truly radical bio-industrial 
revolution will see the line 

between pastoral farmlands, 
biological foundries, and industrial 

factories completely blurred.”

For us, that has meant learning how to learn from each 
other: for a designer to learn to see the microscopic scale 
and grow bacteria in the lab, and for a biologist to learn 
to see at the scale of social context. Without the tools to 
collaborate from petri dish to product to system we run 
the risk of creating a “disruptive” technology that doesn’t 
disrupt anything.

As biological technologies emerge and scale, we must nur-
ture not only the cells in our petri dishes and fermentation 
vats, but also the people, organizations, and systems that 
are necessary to grow a new kind of industry, scaled to our 
planetary context. A truly radical bio-industrial revolution 
will see the line between pastoral farmlands, biological 
foundries, and industrial factories completely blurred. In 
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this new revolution, biology becomes both the creator and 
constrainer of scale, empowering everyone on the planet 
to live well — within limits. 

Christina Agapakis is a synthetic biologist and the creative 
director at Ginkgo Bioworks, an organism design company 
based in Boston. 

Natsai Audrey Chieza is a London-based biodesigner, 
educator, and speaker. She is also the founder of Faber 
Futures.
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The Data  
is Ours!
by Ben Tarnoff

What is big data? And how do we democratize it? 

Google knows you’re pregnant. Spotify knows your favorite 
throwback jams. 

Is this convenient or creepy? It depends. Anxiety is a feel-
ing that tends to come in waves — big data anxiety is no 
different. One minute, you’re grateful for the personalized 
precision of Netflix’s recommendations. The next, you’re 
nauseated by the personalized precision of a Facebook ad. 

Big data has been around for awhile, but our discomfort 
with it is relatively recent. We’ve always had dissent-
ers sounding the alarm about Silicon Valley’s surveil-
lance-based business model. It’s only since 2016, however, 
that their message has gone mainstream. The election of 
Donald Trump punctured many powerful fictions, among 
them the belief in the beneficence of the tech industry. 
The media, long captive to the tales that Silicon Valley tells 
about itself, has turned a sharper eye on tech. Among other 
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things, this has meant greater public awareness of how a 
handful of large companies use technology to monitor and 
manipulate us.

This awareness is a wonderful thing. But if we want 
to harvest the political opportunity it presents, and 
channel the bad feelings swirling around tech into 
something more enduring and transformative, we need 
to radicalize the conversation. The techno-skeptical 
turn is fragile, incomplete — it needs to be consolidated, 
intensified. It’s good that more people see a problem 
where they didn’t before. The next step is showing 
them that the problem is much larger than they think.

The problem is not personal. Yes, our private lives are 
being pillaged on an unprecedented scale. Information 
as trivial or as intimate as our favorite sandwich or our 
weirdest sexual fantasy is being hoarded in data centers 
and strip-mined for profit. 

But big data is bigger than that. It is not merely the mech-
anism whereby Google learns you’re pregnant. It is not 
confined to the cluster of companies that we know, some-
what imprecisely, as the tech industry. 

Rather, big data describes a particular way of acquiring and 
organizing information that is increasingly indispensable 
to the economy as a whole. When you think about big data, 
you shouldn’t just think about Google and Facebook; 
you should think about manufacturing and retail and 
logistics and healthcare. You should think about pretty 
much everything.

Understanding big data, then, is crucial for understanding 
what capitalism currently is and what it is becoming — and 
how we might transform it. 
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“Big data describes a 
particular way of acquiring and 

organizing information that is 
increasingly indispensable to 

the economy as a whole.”

What Makes Data Big?

As long as capitalism has existed, data has helped it grow. 
The boss watches how workers work, and rearranges them 
to be more efficient — this is a good example of how sur-
veillance generates information that’s used to improve 
productivity. In the early twentieth century, Frederick 
Winslow Taylor made systematic surveillance of the 
productive process a key part of “scientific management,” 
a set of widely influential ideas about how to increase 
industrial efficiency. 

Data is useful for capitalism. That’s not new. What’s new is 
the scale and significance of data, thanks to breakthroughs 
in information technology. 

Take scale. Digitization makes data infinitely more abun-
dant, because it becomes much easier to create, store, and 
transmit. You can slap a sensor on almost anything and 
stream data from it — an assembly line, a gas turbine, a 
shipping container. Our ability to extract information from 
the productive process in order to optimize it has reached 
a level of sophistication far beyond anything Taylor 
could’ve ever imagined.
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But observing the productive process isn’t the only way we 
create data. More broadly, we create data whenever we do 
anything that is mediated or monitored by a computer—
which, at this point, is almost everything. Information 
technology has been woven into the entire fabric of the 
economy. Just because you’re not directly using a com-
puter doesn’t mean you’re not making information for 
someone somewhere. Your credit score, your healthcare 
history — simply by virtue of being alive in an advanced 
capitalist country, you are constantly hemorrhaging data.

No single technology contributes more powerfully to our 
perpetual data hemorrhage than the internet, of course. 
The internet both facilitates the flow of data and con-
stantly creates more of it. It goes without saying that 
everything we do online leaves a trace. And companies 
are working hard to ensure that we leave more traces, by 
putting more of our life online. 

This is broadly known as the “Internet of Things”: by 
placing connected devices everywhere, businesses hope 
to make corporate surveillance as deeply embedded in our 
physical environment as it is in our virtual one. Imagine 
a brick-and-mortar store that watches you as closely as 
Facebook, or a car that tracks you as thoroughly as Google. 
This kind of data capture will only grow in coming years, 
as the already porous boundary between online and off 
disappears.

Eating Reality

At one level, then, big data is about literal bigness: the 
datasets are larger and more diverse because they are 
drawn from so many different sources. But big data also 
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means that data can be made more meaningful — it can 
yield valuable lessons about how people or processes 
behave, and how they’re likely to behave in the future. 

This is true for a few reasons. It’s partly because we have 
more data, partly because we have faster computers, and 
partly because developments in fields like machine learn-
ing have given us better tools for analysis. But the bottom 
line is that big data is driving the digitization of everything 
because any scrap of information, when combined with 
many other scraps and interpreted en masse, may reveal 
actionable knowledge about the world. It might teach a 
manufacturer how to make a factory more efficient, or an 
advertiser what kind of stuff you might buy, or a self-driv-
ing car how to drive. 

“Simply by virtue of being alive in an 
advanced capitalist country, you 

are constantly hemorrhaging data.”

If information can come from anywhere, then it can hold 
lucrative lessons for any industry. That’s why digitization 
is becoming as important to capitalism as financialization 
became during and after the 1970s. Digitization, as schol-
ars like Shoshana Zuboff and Nick Srnicek have shown, 
offers a new engine of capital accumulation. It gives capi-
talism a new way to grow.

Rosa Luxemburg once observed that capitalism grows by 
consuming anything that isn’t capitalist. It eats the world, 
to adapt Marc Andreessen’s famous phrase. Historically, 



096

this has often involved literal imperialism: a developed 
country uses force against an undeveloped one in order 
to extract raw materials, exploit cheap labor, and create 
markets. With digitization, however, capitalism starts to 
eat reality itself. It becomes an imperialism of everyday 
life — it begins to consume moments. 

Because any moment may be valuable, every moment 
must be made into data. This is the logical conclusion 
of our current trajectory: the total enclosure of reality 
by capital. In the classic science-fiction film The Blob, a 
meteorite lands in a small town carrying an alien amoeba. 
The amoeba starts expanding, swallowing up people and 
structures, threatening to envelop the whole town, until 
the Air Force swoops in and air-lifts it to the Arctic.

Big data will eventually become so big that it devours 
everything. One way to respond is to try to kill it—to rip 
out the Blob and dump it in the Arctic. That seems to be 
what a certain school of technology critics want. Writers 
like Franklin Foer denounce digitization as a threat to our 
essential humanity, while tech industry “refuseniks” warn 
us about the damaging psychological effects of the tech-
nologies they helped create.

This is the path of retreat from the digital, towards the 
“authentically human” — an idea that’s constantly invoked 
by the new techno-moralists but rarely defined, although 
it’s generally associated with reading more books and hav-
ing more face-to-face conversations.

The other route is to build a better Blob. 
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Building a Better Blob

Data is the new oil, says everyone. The analogy has 
become something of a cliche, widely deployed in media 
coverage of the digital economy. 

But there’s a reason it keeps coming back. It’s a useful 
comparison — more useful, in fact, than many of the peo-
ple using it realize. Thinking of data as a resource like oil 
helps illuminate not only how it functions, but how we 
might organize it differently.

Big data is extractive. It involves extracting data from 
various “mines” — Facebook, say, or a connected piece 
of industrial equipment. This raw material must then be 

“refined” into potentially valuable knowledge by combining 
it with other data and analyzing it.

“Because any moment may 
be valuable, every moment 

must be made into data.”

Extractive industries need to be closely regulated because 
they generate all sorts of externalities — costs that aren’t 
borne by the company, but are instead passed on to society 
as a whole. There are certain kinds of resources that we 
shouldn’t be extracting at all, because those costs are far 
too high, like fossil fuels. There are others that we should 
only be extracting under very specific conditions, with 
adequate protections for workers, the environment, and 
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the broader public. And democratic participation is crucial: 
you shouldn’t build a mine in a community that doesn’t 
want it.

These principles offer a framework for governing big data. 
There are certain kinds of data we shouldn’t be extracting. 
There are certain places where we shouldn’t build data 
mines. And the incredibly complex and opaque process 
whereby raw data is refined into knowledge needs to be 
cracked wide open, so we can figure out what further rules 
are required. 

Like any extractive endeavor, big data produces external-
ities. The extractors reap profits, while the rest of us are 
left with the personal, social, and environmental conse-
quences. These range from the annihilation of privacy to 
algorithmic racism to a rapidly warming climate — the 
world’s data centers, for instance, put about as much car-
bon into the atmosphere as air travel. 

Society, not industry, should decide how and where 
resources are extracted and refined. Big data is no 
different.

Giving People Stuff

Regulating big data is a good start, but it’s far from 
revolutionary. In fact, it’s already begun: the General 
Data Protection Regulation (GDPR) that takes effect in 
the European Union in 2018 embodies aspects of this 
approach, imposing new obligations on companies that 
collect personal data. Congress isn’t anywhere close to 
passing something similar, but it’s not impossible to imag-
ine some basic protections around data privacy and algo-
rithmic transparency emerging within the next decade.
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More public oversight is welcome, but insufficient. 
Regulating how data is extracted and refined is necessary. 
To democratize big data, however, we need to change who 
benefits from its use. 

Under the current model, data is owned largely by big 
companies and used for profit. Under a more democratic 
model, what would it look like instead?

Again, the oil metaphor is useful. Developing countries 
have often embraced “resource nationalism”: the idea 
that a state should control the resources found within its 
borders, not foreign corporations. A famous example is 
Mexico: in 1938, President Lázaro Cárdenas nationalized 
the country’s oil reserves and expropriated the equip-
ment of foreign-owned oil companies. “The oil is ours!” 
Mexicans cheered.

Resource nationalism isn’t necessarily democratic. 
Revenues from nationalized resources can flow to dicta-
tors, cronies, and militaries. But they can also fund social 
welfare initiatives that empower working people to lead 
freer, more self-directed lives. The left-wing govern-
ments of Latin America’s “pink tide,” for instance, plowed 
resource revenues into education, healthcare, and a raft of 
anti-poverty programs. 

In a democracy, everyone should have the power to par-
ticipate in the decisions that affect their lives. But that’s 
impossible if they don’t have access to the things they 
need to survive — and, further, to fulfill their full potential. 
Human potential is infinite. “You can be anything when 
you grow up,” parents tell their kids, a phrase we’ve heard 
so often it’s become a cliche — but which, when taken 
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literally, is a genuinely radical thing to say. It’s a state-
ment that would’ve been considered laughable for most of 
human history, and remains quite obviously untrue for the 
vast majority of the human race today. 

How could we make it true? In part, by giving people 
stuff. And this stuff can be financed out of the wealth that 
society holds and creates in common, including the nat-
ural wealth that Thomas Paine once called “the common 
property of the human race.”

“You don’t have to  
nationalize the data centers 

to nationalize the data.”

Nationalize It

Data isn’t natural, but it’s no less a form of common prop-
erty than oil or soil or copper. Resources that come from 
a planet we all happened to be born onto belong to every-
one—they’re our “natural inheritance,” said Paine. Data 
is similar. Data is made collectively, and made valuable 
collectively. 

We all make data: as users, workers, consumers, borrow-
ers, drivers. More broadly, we all make the reality that is 
recorded as data — we supply the something or someone to 
be recorded. Perhaps most importantly, we all make data 
meaningful together, because the whole point of big data 
is that interesting patterns emerge from collecting and 
analyzing large quantities of information.
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This is where the excessive emphasis on personal data is 
misleading. Personal data represents only one portion 
of the overall data pool. And even our personal data isn’t 
especially personal to the companies that acquire it: our 
information may have enormous significance for us, but 
it’s not particularly significant until it’s combined with 
lots of other people’s information. 

There’s a contradiction here, the most fundamental con-
tradiction in capitalism: wealth is made collectively, but 
owned privately. We make data together, and make it 
meaningful together, but its value is captured by the com-
panies that own it, and the investors who own those com-
panies. We find ourselves in the position of a colonized 
country, our resources extracted to fill faraway pockets. 
Wealth that belongs to the many—wealth that could help 
feed, educate, house, and heal people—is used to enrich 
the few.

The solution is to take up the template of resource nation-
alism, and nationalize our data reserves. This isn’t as 
abstract as it sounds. It would begin with the recognition, 
enshrined in law, that all of the data extracted within a 
country is the common property of everyone who lives in 
that country. 

Such a move wouldn’t necessarily require seizing the 
extractive apparatus itself. You don’t have to nationalize 
the data centers to nationalize the data. Companies could 
continue to extract and refine data — under democratically 
determined rules—but with the crucial distinction that 
they are doing so on our behalf, and for our benefit.

In the oil industry, companies often sign “production 
sharing agreements” (PSAs) with governments. The 
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government hires the company as a contractor to explore, 
develop, and produce the oil, but retains ownership of 
the oil itself. The company bears the cost and risk of the 
venture, and in exchange receives a portion of the revenue. 
The rest goes to the government. 

Production sharing agreements are particularly useful for 
governments that don’t have the machinery or expertise 
to exploit a resource themselves. This is certainly true in 
the case of big data: there is no government in the world 
that can match the capacity of the private sector. But 
governments have something the private sector doesn’t: 
the power to make and enforce laws. And they can use that 
power to ensure that data extractors pay for the privilege 
of making a profit from common property. 

The Data Dividend

Bringing data revenues into public coffers is only the first 
step. To avoid the bad forms of resource nationalism, we 
would also need to distribute those revenues as widely as 
possible. 

In 1976, Alaska established a sovereign wealth fund with a 
share of the rents and royalties collected from oil compa-
nies drilling on state lands. Since 1982, the fund has paid 
out an annual dividend to every Alaskan citizen. The exact 
amount fluctuates with the fund’s performance, but in the 
last few years, it’s generally ranged from $1,000 to $2,000.

We could do the same with data. In exchange for per-
mission to extract and refine our data, companies would 
be required to pay a certain percentage of their data 
revenue into a sovereign wealth fund, either in cash or 
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stock. The fund could use that capital to acquire other 
income-producing assets, as the Alaskan fund has, and 
pay out an annual dividend to all citizens. If it were 
generous enough, this dividend could even function as 
a universal basic income, along the lines of what Matt 
Bruenig has proposed. 

A data fund that distributes a data dividend would help 
democratize big data. It would enable us to collectively 
benefit from a resource we collectively create. It would 
transform data from a private asset stockpiled by corpo-
rations to make a small number of people rich into a form 
of social property held in common by everyone who helps 
create it. 

If we’re going to require companies to pay a chunk of their 
data revenue into a fund, however, we first have to mea-
sure that revenue. This isn’t always easy. A company like 
Facebook, by virtue of its business model, is wholly depen-
dent on data extraction — all its revenue is data revenue. 
But most companies don’t fall into that category.

Boeing, for instance, uses big data to help manufac-
ture and maintain its planes. A 787 can produce more 
than half a terabyte of data per flight, thanks to sensors 
attached to various components like the engines and 
the landing gear. This information is then analyzed for 
insights into how to better preserve existing planes and 
build new ones. So, how much of Boeing’s total revenue 
is derived from data?

Further, how much of a company’s data revenue can be 
attributed to one country? Big data is global, after all. If an 
interaction between an American and a Brazilian gener-
ates data for Facebook, where was that data extracted? 
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And if Facebook then refines that data by combining it 
with information sourced from dozens of other countries, 
how much of the value that’s subsequently created should 
be considered taxable for our data fund? 

“Data gives capitalism a new 
way to grow, yes, but it also 
might give us a way to turn 

capitalism into something else.”

Measuring data’s value can be tricky. Fortunately, schol-
ars are developing tools for it. And politics can help: in 
the past, political necessity has motivated the creation of 
new economic measurements. In the 1930s, the economist 
Simon Kuznets laid the basis for modern GDP because FDR 
needed to measure how badly the Great Depression had 
hurt the economy in order to justify the New Deal. 

Economic measurement doesn’t happen in a vacuum. 
Political power helps determine which parts of the econ-
omy are worth measuring, and how those measurements 
are understood. If we can build enough power to make our 
data ours, we can build enough power to measure what it’s 
worth. 

It’s Complicated

Every analogy breaks down eventually. Thinking about 
data as the new oil takes us a fair distance towards under-
standing how it works, how to regulate it, and how to 
socialize it.
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But data is also very different than oil, or any other 
resource. That’s because it has genuinely radical potential. 
It’s not just a source of profit — it’s also, possibly, a mecha-
nism for moving beyond profit as the organizing principle 
of our economic life.

Maybe the most intriguing idea from the Marxist tradition 
is that capitalism creates the conditions for its overcom-
ing — that the building blocks for making a better world 
are already present in our own. Information technology is 
almost certainly one of those building blocks. Data gives 
capitalism a new way to grow, yes, but it also might give us 
a way to turn capitalism into something else.

One of capitalism’s sustaining myths is that it’s unplanned. 
Markets impartially, impersonally allocate wealth; Detroit 
goes bankrupt, Jeff Bezos makes another billion dollars, all 
because of something called the market. In truth, however, 
capitalism is planned. The planners are banks and other 
large financial institutions, as the economist J.W. Mason 
has pointed out—they make the decisions about how 
to allocate wealth, and their decisions are anything but 
impartial or impersonal. 

What if those decisions were democratic? What if every-
one had the power to help make them? Such an economy 
would still be planned, of course. But planning would have 
to become more explicit and more participatory. This 
would also presumably change what an economy is for: if 
everyone had a say over how society organizes its wealth, 
the economy would no longer be run solely for the purpose 
of profit-making. It would become a machine for fulfilling 
human needs.
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Fulfilling human needs is a daunting task. After all, peo-
ple’s needs vary. We all share some big ones, like the need 
for food, shelter, healthcare, and a habitable planet. But 
beyond the basics, needs can get pretty varied.  

For that reason, democratic planning is likely to be more 
complex than the capitalist variety. Drug addicts often 
talk about the clarity of addiction, how it simplifies one’s 
life by structuring it around a single goal: scoring the next 
dose. The clarity of capitalism is similar: it structures the 
economy around profit-making. In a society without this 
compulsion, the economy becomes less simple. Planning 
no longer serves a single goal, but many.

This is where data comes in. Information technology has 
the potential to be planning’s killer app. It offers tools 
for meeting the complexity of the task, by enlarging our 
capacities for economic coordination. 

Better Laid Plans

The idea of using computers to plan an economy isn’t 
new. The Soviets briefly experimented with it in the 
1960s, Salvador Allende’s Chile explored it in the 1970s, 
and Western leftists have been particularly interested in 
it since the 1990s. In 1993, W. Paul Cockshott and Allin 
Cottrell published Towards a New Socialism, which pro-
posed that advances in computing made a more efficient, 
flexible, and liberating form of planning possible—a theme 
picked up by more recent “accelerationist” works like 
Inventing the Future by Nick Srnicek and Alex Williams.

The dream of a digitally run economy is an old one, then. 
But it’s rapidly becoming more workable, as vast new 
quantities of information become available.
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The problem of planning is primarily a problem of infor-
mation. Friedrich Hayek famously said that planning 
couldn’t work because markets have more information 
than the planners. Markets give us prices, and prices deter-
mine what to produce, how to allocate assets, and so on. 
Without markets, you don’t have the price mechanism, and 
thus you lose a critical source of information. In Hayek’s 
view, this explained the inefficiencies of Soviet-style com-
mand economies, and their failure to meet people’s mate-
rial demands.

As more of our economy is encoded as data, however, 
Hayek’s critique no longer holds. The Soviet planner 
couldn’t possibly see the entire economy. But the planner 
of the near future might. Data is like the dye that doctors 
inject into a patient’s veins for an MRI — it illuminates the 
entire organism. The information delivered by prices looks 
crude by comparison. Who needs prices when you know 
everything? 

Greater transparency enables greater coordination. 
Imagine a continuous stream of data that describes all 
economic activity in granular detail. This data could be 
analyzed to obtain a clearer picture of people’s needs, and 
to figure out how to fulfill those needs in the most effi-
cient and sustainable way. 

Even better, much of this process could be automated. 
Economic democracy has the potential to be terribly 
time-consuming. Everyone should have the opportunity 
to participate in the decisions that most affect them, but 
nobody wants to make every decision. Nick Srnicek and 
Alex Williams offer one possible solution: rather than 
subject every last detail of the economy to democratic 
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deliberation, we could come up with our preferred out-
comes — “energy input, carbon output, level of inequality, 
level of research investment and so on” — and let the algo-
rithms worry about how to get there. 

This is an excellent future, and an entirely feasible one. 
But it’s far from guaranteed. Transparency, coordination, 
automation — if these have democratic possibilities, they 
have authoritarian ones as well. 

China is likely to be the innovator in this respect. The 
government is developing a “Social Credit System” that 
uses big data to rate citizens’ “trustworthiness.” China also 
happens to be investing heavily in big data and artificial 
intelligence, which suggests that more sophisticated forms 
of surveillance and control will soon emerge. 

Technology helps set the parameters of possibility. It 
frames our range of potential futures, but it doesn’t select 
one for us. The potential futures framed by big data have 
a particularly wide range: they run from the somewhat 
annoying to the very miserable, from the reasonably 
humane to the delightfully utopian. Where we land in this 
grid will come down to who owns the machines, and how 
they’re used — a matter for power, and politics, to decide. 

Ben Tarnoff is a founding editor of Logic.
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Why is one of the smallest countries in the world trying 
to privatize space? 
 
American entrepreneurs want to mine asteroids—and 
Luxembourg sees a major business opportunity. The 
technical and legal hurdles are high. But there’s a lot 
of money to be made in making outer space safe for 
extractive capitalism.  
 
In September 2017, three people gathered at Caveat in 
New York City to discuss this issue. Their conversation 
was part of “Convergence,” a live show and podcast 
about science and society hosted by Meehan Crist, 
writer-in-residence in biological sciences at Columbia 
University. The discussion featured Atossa Araxia 
Abrahamian, a journalist and author of The Cosmopolites: 
The Coming of the Global Citizen, and Denton Ebel, chair 
of the division of physical sciences at the American 

Mining the Sky
A Conversation with Meehan Crist, 
Atossa Araxia Abrahamian, and 
Denton Ebel on Astrocapitalism
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Museum of Natural History, as well as the curator of the 
museum’s meteorite collection. 

Atossa Araxia Abrahamian (AAA): Luxembourg is very 
bullish on asteroid mining. They think it’s gonna be a 
huge business five, ten, fifteen, twenty years from now. 
And they’re a tiny country that needs to get ahead in 
this world. Historically, one of the ways they’ve done 
that has been to identify emerging businesses and lure 
them to Luxembourg. So that’s why they’re courting 
Planetary Resources, a startup based outside of Seattle 
that’s received funding from Richard Branson and various 
Google executives.

Meehan Crist (MC): How big is Luxembourg?

AAA: The size of Rhode Island.

MC: And how does a company like Planetary Resources 
describe what it wants to do?

AAA: Space is no longer a place where only big, nationally 
funded projects can go. It’s now open—it’s possible for 
commercial operators like Elon Musk’s SpaceX to send up 
rockets.

But bringing things back from space is still a long way off. 
There are significant financial and technical challenges. 
So right now, Planetary Resources says that their goal is 
to refuel existing space missions. Essentially, they want to 
build a gas station in space.

That saves a lot of money, because it’s expensive to send 
fuel and water up with rocket launches. If you could just 
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have a fueling station that’s already up there, you could 
extend the length of space missions. 

So that’s the first step. And down the line, the idea is that 
there are natural resources that we’re going to run out of 
on earth — or that we don’t have very much of to begin 
with — that the company can procure in space by mining 
asteroids.

MC: What is actually in these asteroids that one could 
mine?

Denton Ebel (DE): My understanding is that some com-
panies are focused on mining iron asteroids for metals 
and others, like Deep Space Industries, are more focused 
on mining carbon and hydrogen and oxygen—water—for 
space civilization down the road.

We know there are bodies in the asteroid belt that are 
mostly iron. We have them in the form of iron meteor-
ites — bits of them. In the American Museum of Natural 
History we have the crown jewel of meteoritics — or I’ll 
call it that — which is the Ahnighito fragment of the 
Cape York meteorite. It sits on six pillars going down 
to bedrock because it’s thirty-four tons of iron nickel 
metal. That has about eight grams of platinum per ton. 
By comparison, the richest ores that we mine in South 
Africa for platinum group elements have less than four 
grams per ton. 

There’s also an asteroid called Kleopatra that reflects radar 
telling us that it’s mostly metal. It’s 220 kilometers long. 
You could sit it nicely down on New Jersey. It’s about 4.2 
grams per cubic centimeter in density, where one gram 
is water. Iron nickel meteorites are 7.2 grams or more per 
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cubic centimeter — so this is a porous, large object. It con-
sists of big chunks of iron that are sort of welded together.

MC: So how do you begin to solve the engineering prob-
lems involved in asteroid mining? Asteroids are shaped 
differently, they have different kinds of densities, they 
have different kinds of gravity. Building a robot that can 
actually go land on an asteroid and extract something and 
come back is not a single problem, right?

DE: No, it’s a bunch of problems.

On earth, a mining operation is a single, large, compli-
cated thing—one failure and you’re down. In space, we 
can’t afford that. Instead, asteroid mining will involve a 
horde of ant-like robots, each of which will work semi-au-
tonomously, linked through a hive mind. This is where 
people like E.O. Wilson, and other insect studiers, become 
important for asteroid mining because we will need to 
understand swarm behavior.

AAA: You can definitely imagine conflicting swarms fight-
ing over a piece of asteroid real estate. It’s something that 
seems pretty ripe for science fiction, but it could happen. 

DE: Robots fighting each other in space — Roy Batty talks 
about it in the original Blade Runner. But yeah, that’s one 
scenario for space warfare. Another is throwing things. If 
you throw something from an asteroid in just the right 
direction, it will hit the earth and make a destructive 
impact, because it’s going really fast. It’s called conserva-
tion of angular momentum.

MC: And how do you power all these tiny robots?
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“Asteroid mining will involve a horde 
of ant-like robots, each of which 

will work semi-autonomously, 
linked through a hive mind.”

AAA: Well, you need water to do most things — up there, 
down here, everywhere, if you’re a robot or a rocket or a 
human. And if you can get it up there, it saves you a lot of 
time and trouble. That’s why Planetary Resources wants to 
build a fueling station in space.

But the main point here from Luxembourg’s perspective is 
that this is a massive business opportunity and it’s largely 
unregulated for now. 

MC: Why Luxembourg?

AAA: That’s a good question. There’s nothing about 
Luxembourg, or where it is, or who lives there, that makes 
it particularly qualified to get into this game. They don’t 
have a space agency. They only just built a university. They 
only have about half a million people. They’re not a mas-
sive industrial power. 

But what they do have — and this is really important — is 
the ability to make laws. You can only make laws if you’re 
a sovereign country. There are only so many sovereign 
countries. Luxembourg is one of them. And throughout 
its history, it has survived by making laws that businesses 
want. 

It’s as though lobbyists write their legislation. In fact, 
sometimes they do. Luxembourg is one of the biggest tax 
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havens in the world, even though it’s one of the tiniest 
countries in the world. It’s the second biggest center for 
mutual funds. Trillions of dollars are funneled offshore 
through Luxembourg. It’s just astonishing the amount of 
wealth that passes through this tiny little country, and it 
does that because they have really favorable tax laws. 

“Property rights in space 
are not a given.”

Fun fact: right before the Great Depression, Luxembourg 
passed a law exempting holding companies from any 
corporate taxes. So what happened? Companies from all 
around the world flocked to Luxembourg to open up shop. 
Within a few decades you had tens of thousands of compa-
nies there, to the point where you walk past a building in 
Luxembourg today and there are a hundred firms listed as 
resident there. There’s no way all of these people could fit 
in the building. But they’re registered.

MC: By “open up shop,” you mean they have an address 
there.

AAA: Exactly. And simply by virtue of having an  
address and registration, they are able to claim they’re a 
Luxembourg company. There’s a lot of accounting acrobat-
ics involved. 

But what does this have to do with space? Well, if you’re 
a company that thinks that one day you’re going to make 
a ton of money by digging platinum out of asteroids and 
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bringing it back to earth, where do you want to incorpo-
rate? You want go to a place that’s going to have low taxes, 
where it’s easy to set up a company, where the politicians 
want to help you, and where the country is going to rec-
ognize your ownership of the stuff that’s in space. Which 
is not obvious or intuitive because there isn’t any binding 
international law that determines who can own stuff that’s 
in space.

MC: The basis of space law is the Outer Space Treaty of 
1967, which says that sovereign nations can go out and 
explore space, but they can’t claim sovereignty over it. 

AAA: Right. According to the Outer Space Treaty, space is 
not subject to national appropriation by claim of sover-
eignty, use or occupation or any other means. So you can’t 
go up there and say, “This is part of my country.” 

The question is: can a private company not claiming 
sovereignty say “this asteroid is mine” or “this platinum is 
mine”?

Property rights in space are not a given. If I take your 
bracelet, you can say, “That’s my bracelet.” Why is it your 
bracelet? Because you bought it in a shop. There was a 
transaction. That doesn’t happen in space. There are no 
transactions in space. There’s no market yet. The whole 
aim of this enterprise is to create markets up there in a 
(literal) vacuum.

MC: They’re creating property law where there is no prop-
erty, or law…

DE: There is some precedent for property in space, though. 
The moon rocks returned by the Apollo missions, and 
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the moon rocks returned by the robotic lunar missions of 
Russia — those are the property of those sovereign nations. 

MC: Why should this worry us? What are the potential 
dangers of space privatization?

AAA: Space is relatively untouched. It has not yet been 
exploited and pillaged — and when it is, I would hope that 
everybody could benefit from it. If space becomes entirely 
privatized, however, I worry that the profits will simply 
flow to the private sector — and thanks to countries like 
Luxembourg, those profits won’t be taxed. 

It’s going to look like the extractive industries on earth. 
It’s going to be a repeat of what we’re seeing in Congo. 
Now, one big difference is that there aren’t any humans 
to suffer human rights abuses up in space, so that’s good. 
You won’t have blood minerals, because the miners will be 
robots.

MC: What does the Law of the Sea and the history of  
deep sea mining tell us about what might happen with 
asteroid mining?

AAA: Well, the asteroid mining companies like to compare 
mining asteroids to fishing in international waters. They 
say, “This doesn’t belong to anyone and it’s not sovereign 
territory, but we can fish and take the fish and eat the fish 
and sell the fish and do all the things with the fish. Why 
can’t we just do that with the stuff that’s on asteroids?” 

That’s a good question. Some legal scholars say, “Yeah, 
that’s legit.” Others say, “No, you can’t do that without 
having established who owns what beforehand.” I’m gen-
eralizing, but that’s the tenor of the discussion. 
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“You won’t have blood minerals, 
because the miners will be robots.”

MC: You can’t get very far down this road before you start 
talking about empire. Even if you love the basic science 
and believe in understanding more about the moon and 
how the universe started, this is functionally an extension 
of the colonialist project into space, to some degree. 

DE: In 1960, the top federal tax rate on income in the 
United States was 91%. And if you look at constant dol-
lar spending on space activities by the public sector, the 
Apollo program in the 1960s was huge compared to what 
we’re spending today. The shift to private enterprise 
taking some of the responsibility for space may reflect the 
fact that the resource balance between private entities and 
public entities has changed.

MC: One could ask where all those resources came from. 
Or argue that if all of these companies that are funneling 
their money through Luxembourg were actually paying 
their taxes, we might have more money for things like 
NASA.

What about the idea of space as a cosmic commons? That 
was part of the intention of the Outer Space Treaty. It 
states that whatever is done up there should be done for 
the good of all humankind, and that space belongs to 
everyone.

AAA: I would love for a portion of all profits made in space 
to be redistributed. Maybe that’s crazy. Maybe I’m a crazy 
Marxist. 
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Shapeshifters
by Alexandra Pettet

Gerrymandering is an ancient practice in American politics, 
but it’s tedious to do by hand. Digital technology makes it 
much easier—and far more dangerous.

The act of gerrymandering acquired its name in 1812, 
when Massachusetts governor Elbridge Gerry approved 
a state redistricting plan that favored his own party. The 
partisanship of the map was manifest in the contorted 
shapes of its districts — one in particular, the story goes, 
reminded the editor of the Boston Gazette of a salamander, 
giving rise to a portmanteau that stuck: the gerry-mander. 

The name was new, but the practice was not. By the time 
the case was making news, gerrymandering had long been 
an established fact of American politics. Even so, redis-
tricting was a tedious process done entirely by hand. It 
involved a considerable amount of work: maps had to be 
drawn and redrawn, demographics had to be tallied and 
retallied, all within a short timeframe. It also required 
intricate knowledge of the electorate across the entire 
state. 
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Digital technology has revolutionized this process. As 
mathematician Jordan Ellenberg explained in a New York 
Times op-ed, “Gerrymandering used to be an art, but 
advanced computation has made it a science.” While 
drawing districts for partisan gain is an ancient custom 
in American politics, computers have greatly improved its 
effectiveness. 

Digital technology has advanced to the point where 
carrying out a legal, effective, and durable gerryman-
der may hardly be more difficult that editing a picture 
in Photoshop. The consequences are troubling. Left 
unchecked, digital gerrymandering threatens to make 
competitive elections a thing of the past.

Packing and Cracking

To understand how gerrymandering works, consider a pile 
of stones, some blue and some red. You have to group 
the stones into as many piles of three as possible. But 
you want to arrange the piles so that blue wins — in other 
words, you want the maximum number of piles to have a 
majority of blue stones.

Suppose the pile has fifteen stones: nine red and six blue. 
Even though there are more red stones — red has a three-
to-two advantage over blue — this is a combination that 
can nonetheless be grouped into piles of three so that blue 
has the overall majority. Forming groups of three blue 
stones must be avoided, for only two stones are required 
for blue to “win” a pile. Similarly, it is ill-advised to place 
a blue stone with two red ones: blue does not win that pile, 
so again a blue stone gets wasted. The optimal solution for 
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a blue victory is to form three piles of two blue stones and 
one red stone, and two piles of three red stones.

This example captures the essence of gerrymandering. The 
strategies employed even have specific names: “packing” 
and “cracking.” “Packing” is when you concentrate the 
other party’s voters in certain districts — putting the red 
stones into two all-red piles. “Cracking” is when you dilute 
the other party’s electoral strength by distributing its vot-
ers across many districts—scattering the red stones into 
three blue-majority piles. 

“Left unchecked, digital 
gerrymandering threatens to 

make competitive elections 
a thing of the past.”

Block Party

Whenever you rearrange the stones, you have an opportu-
nity to gerrymander. That happens every ten years, when 
states draw new Congressional and legislative districts. 
Redistricting immediately follows each national census, 
and it is designed to accommodate changing trends in 
population. 

A district map is supposed to satisfy several — often con-
flicting — criteria, such as equal population, stipulations 
of the Voting Rights Act, respect for city boundaries, and 
fair representation for “communities of interest” — broadly 
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defined as groups of individuals who have similar legisla-
tive concerns. 

Meeting all of these requirements is highly challenging. 
As a result, redistricting is ultimately a matter of trial and 
error. Officials often have to test many different iterations 
of a district map until they find one with an acceptable 
approximation of the desired outcome. 

To conceptualize the redistricting process, imagine that 
you have a paper map that shows the boundaries of vari-
ous numerically-labeled “census blocks.” (A census block is 
the finest level at which census data is reported; in urban 
areas, it often corresponds to a city block.) You also have 
at hand the corresponding tabular demographic data — for 
instance, the race and gender breakdown, or the number 
of voting-age residents of voting age — referenced by block 
number.

Now imagine laying a sheet of tracing paper on top of the 
base map. On this layer, you are free to trace lines around 
groups of census blocks to form your own “districts.” You 
can use the census data tables, and some basic arithmetic, 
to find the demographic information specific to any given 
district — say, the number of voting-aged Latina women 
living there. This is the process of aggregating census data 
to the district level.

Visualizing census data by district is invaluable for draw-
ing legal districts. But a gerrymanderer needs more than 
just census data — they also need to predict election results 
by census block. They need to know the color of the stones, 
in other words. Election results, however, are not reported 
by census block, and methods of collecting and tabulating 
election data vary greatly by state. 
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The Voting Tabulation District (VTD) is the Census 
Bureau’s general term for the “unit” at which election 
data is reported. A VTD might be a voting district, a ward, 
or a county, depending on the state. Fortunately, these 
VTDs are themselves built from census blocks, so that the 
process of integrating this data involves disaggregating the 
VTD election data into its constituent blocks.

Suppose that in a recent election, a VTD has a voting 
population of 1,000. Of those voters, 600 voted for the Red 
Party, and 400 for Blue. If one census block within the VTD 
has ten residents of voting age, that block is projected to 
be worth six red votes and four blue—the same red-to-blue 
ratio as the entire VTD. If another census block from the 
same VTD has fifty voting-age residents, it is projected to 
be worth thirty red votes and twenty blue. 

Repeating this process for every VTD gives each census 
block in the state its own weights of red and blue votes. 
This provides an approximation of historical election 
results at the census block level, which in turn predicts the 
block’s vote for future elections. The blue-biased gerry-
manderer can then group census blocks into districts to 
maximize the number of projected blue wins, based on the 
election results that are disaggregated from VTD data.

Point and Click

Redistricting can be done by hand, but it’s time-consum-
ing and difficult. Fortunately, it’s the sort of task that tech-
nology excels at—which is why officials now use standard 
commercial redistricting software when drawing districts. 
But the same features that make these applications useful 
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for creating compliant districts are also what make them 
useful for gerrymandering.

Since the 2001 redistricting cycle, most states have used a 
GIS software package called Maptitude to draw their dis-
trict maps. Maptitude has attracted the attention of state 
officials with its innovative capacity to handle the Census 
Bureau’s own digital geographic feature files. It also comes 
prepackaged with demographic census data, which it easily 
merges with any other data the user chooses to load into 
the program. The user then works with a layered map, 
where each layer corresponds to a different type of feature, 
such as a road or a political boundary — much like a digi-
tal version of the tracing paper scheme used to aggregate 
census data by hand. 

Using Maptitude is comparable to using Photoshop. The 
user chooses a map layer — say, the counties layer. With 
a few clicks of the cursor over the map, the user selects a 
particular cluster of counties. The program automatically 
adds the boundary of the group to the working map layer 
as a new “district.” Statistics about the new district are 
instantly calculated from the available data and displayed 
in a table on the screen.

With this instant feedback, the user can then make small 
modifications to the boundary as needed. For instance, if 
the population of the district is slightly too small, the user 
can switch to the VTD layer and attach a single VTD to 
bump up the district size.

With software like Maptitude, redistricting becomes sig-
nificantly easier — and so does gerrymandering.
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“The same features that make 
these applications useful for 
creating compliant districts 

are also what make them 
useful for gerrymandering.”

Big Data Gerrymandering

Maptitude doesn’t just make it easier to work with census 
data, however. It also enables users to incorporate data 
from other sources that might be useful for gerrymander-
ing. After all, in the age of big data, there is a broad spec-
trum of information available for purchase, some of which 
is overtly predictive of the voting behavior. 

Credit card purchases can reveal membership in the NRA, 
regular donations to Planned Parenthood, or subscrip-
tions to the National Review. Geopositioning software on 
personal devices is becoming more widespread, and often 
goes unnoticed by users. A geotagged photo taken at a 
white-supremacist rally, for instance, might reveal import-
ant data about that user’s political preferences.

All of this information could easily be loaded into 
Maptitude and used to draw gerrymandered districts. It 
should be emphasized that the use of this type of commer-
cially available data for the purposes of gerrymandering is, 
to date, strictly hypothetical. However, so-called “data bro-
kers” are already in the business of packaging vast bundles 
of data for the purposes of selling it to political parties for 
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campaigns and fundraising. Using it for gerrymandering 
seems like a natural next step.

Algorithms used by tech companies to sell advertising 
already do an excellent job predicting consumer prefer-
ences. These same algorithms may be just as effective in 
predicting political preferences. The abundance of data —
and the sophistication of the machine learning models 
that train on that data — make it possible to detect pat-
terns in human behavior that would otherwise be invisible.

“Credit card purchases can 
reveal membership in the NRA, 

regular donations to Planned 
Parenthood, or subscriptions 

to the National Review.” 

It’s not simply that algorithms are getting better at pre-
dicting behavior, however. It’s also that voting patterns 
are getting easier to predict, as the US electorate becomes 
increasingly polarized. An astonishing 66% of states are 
currently governed by a “trifecta,” in which both legisla-
tive chambers and the governorship are held by the same 
party — the vast majority by Republicans.

Trifectas tend to encourage gerrymandering. When a 
legislature knows the governor is unlikely to veto a dis-
trict map—as when the map’s bias works in the governor’s 
favor—public officials are far more likely to attempt a 
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bold gerrymander. This is precisely what happened in 
Wisconsin in its last redistricting process in 2011, which 
provoked a legal challenge now before the Supreme Court, 
Gill v. Whitford.

Drawing Better Shapes

Wisconsin’s gerrymandered map all but guarantees a per-
manent Republican majority, even though the state as a 
whole is evenly split between Democrats and Republicans. 
As part of their evidence in Gill v. Whitford, the plaintiffs 
have presented computer simulations that conclude that 
the map is an unmistakable statistical outlier, strongly 
suggesting that partisan interests were at play in its 
design. 

In our current political environment, however, it was 
not entirely surprising that two Supreme Court justices, 
including Chief Justice Roberts, dismissed much of the 
work as “sociological gobbledygook” during oral argu-
ments in October 2017. Stanford professor Jonathan 
Rodden, contributor to an amicus brief for the case, 
expressed his frustration to me in an interview: “There are 
so many things that we can do that are really rigorous and 
correct. But then you talk to a federal judge and they just 
look at you like you’re from Mars.”

The Supreme Court is expected to issue its ruling in June 
2018, and the decision is likely to have significant impact 
on the future of gerrymandering. But Rodden suspects that 
the outcome of the Wisconsin case is not as earthshak-
ing as some observers would like to believe. The courts 
aren’t a silver bullet when it comes to cracking down on 
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gerrymandering — rather, different political approaches  
are needed.

“You can’t force politicians to 
stop drawing maps that help 

them get elected without building 
popular pressure from below.”

For states that hold referenda, it may be possible to put 
measures on the ballot that hand the task of drawing 
districts to an independent commission. This was the path 
that California ultimately took to address its gerryman-
dering problem, a move widely acknowledged to have been 
successful. The state of Florida passed an amendment 
making gerrymandering explicitly unconstitutional, and it 
has been used to disqualify a biased district map. 

But any enduring solution will require sustained civic 
engagement. You can’t force politicians to stop drawing 
maps that help them get elected without building popular 
pressure from below.

Maimuna Majumder, a graduate student at MIT and com-
putational epidemiology research fellow at HealthMap, has 
observed a negative correlation between gerrymandering 
awareness and the presence of gerrymandering across the 
United States. The more people know about gerrymander-
ing, in other words, the less it happens. 

That creates a sense of urgency when it comes to raising 
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awareness — particularly as gerrymandering becomes more 
effective with ever more granular data and ever more pre-
dictive algorithms. Our democracy depends on it.

Alexandra Pettet is a mathematician and data scientist living 
in the Bay Area.
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The Unicorn 
Hunters
by Kim-Mai Cutler

Venture capital is an integral part of Silicon Valley. But how 
does venture actually work? Why is it so important to the 
tech industry—and what kind of tech industry has it created?

Where does innovation come from? Startups.

Where do startups come from? Venture capital. 

For nearly half a century, this has been the conventional 
wisdom of Silicon Valley. Venture capital is the lifeblood of 
the Bay Area tech industry, ebbing and flowing with every 
business cycle. More broadly, venture has provided the 
initial form of financing for most of the world’s fifty most 
valuable publicly traded global corporations that were 
founded after the late 1960s. And it has become a standard 
part of how institutional investors allocate capital, from 
public employee pension funds to university endowments 
to wealthy families. 

At present, venture capital deploys roughly $84 billion per 
year in the United States. And venture capital is no longer 
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solely an American phenomenon. The model has been rep-
licated all over the world, especially in burgeoning Asian 
tech ecosystems from Beijing to Bangalore. 

Yet relatively few people understand how venture works or 
where it comes from. 

Scaling to Survive

Venture capital needs scale to survive. It needs to fund 
companies that have the potential to become very big 
in order to compensate for losses or break-even returns 
elsewhere in a portfolio.

This need for scale is a key part of what distinguishes 
venture from other kinds of capital. Venture specializes 
in funding the development of unproven applications of 
technology — an endeavor that poses large risks with the 
potential for large rewards. Banks, commercial lenders, 
and traditional sources of capital for small businesses are 
highly restricted in the types of borrowers that they can 
afford to take risk on. Venture comes in to finance compa-
nies that traditional lenders can’t. And they do so through 
equity investments, rather than debt.

In exchange for assuming greater risk, venture firms expect 
higher returns. Its model tolerates losses — sometimes 
obscene ones — for a chance at grabbing an entire market 
or customer “mindshare” first. 

Since some of the companies a VC fund invests in will fail, 
the ones that succeed must succeed big time. The venture 
model requires large, disproportionate returns from a 
handful of investments. About 6 percent of investments 
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generate about 60 percent of venture capital’s total 
returns, according to a data set covering thirty years of 
returns from Horsley Bridge Partners, a firm that has 
invested in many well-known venture funds. Indeed, the 
larger the fund size or amount of capital under manage-
ment, the larger the expectation of a big “exit” — an IPO or 
acquisition by another company.

A fund that has $100 million may only be able to justify 
investing in companies that seem likely to result in an 
exit that pays out $1 billion or more. And since most VC 
funds are structured as ten-year partnerships, they’re not 
only looking for big exits—they’re looking for big exits on 
schedule. 

“The venture model requires 
large, disproportionate returns 
from a handful of investments.”

The VC model isn’t right for everyone. Many companies 
will never match the “return profile”—the rate of growth—
required by venture capital. Moreover, for a startup, a 
venture check is only the beginning. Even though venture 
capital rounds are often celebrated as major milestones, 
they are really just entry tickets. When a company accepts 
venture funding, it commits itself to steep expectations 
for future growth. 2X a year is considered good, 3X is great, 
and 4X or more a year is amazing. These are challenging 
targets to meet, and the expectation to grow quickly can 
scale — but also contort — a founder’s original vision. 
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Taking venture funding can also involve surrendering a 
certain amount of control, although the way that venture 
firms exert influence varies widely. At an early-stage firm 
like the one where I work, we engage in so-called “soft 
advising.” By contrast, venture firms that invest at a later 
stage usually hold seats on the company’s board, and can 
therefore exercise “hard control.”

Sometimes this control is especially stark. In an earlier era, 
as many as 50 percent of original founders were thrown 
out in favor of professional management, according to an 
interview with Sequoia Capital founder Don Valentine. For 
the past decade, however, there has been a trend toward 
letting founders keep more power. The Facebook IPO set a 
new precedent by enabling Mark Zuckerberg to own most 
of the voting shares. Afterwards, venture firms marketed 
themselves as founder-friendly so as not to miss out on 
deals. But more recently, in the wake of the Uber crisis 
around Travis Kalanick, there is now some discussion that 
the industry has overcorrected toward too much founder 
control.

The Masters of the Masters of the Universe

To a startup founder seeking financing, venture capitalists 
might look like masters of the universe. But they answer 
to higher masters in the form of “limited partners.” These 
are the masters of the masters of the universe — venture 
capital’s customers, who supply most of the capital for a 
firm’s different funds. 

Venture capitalists don’t just provide capital, in other 
words. They also have to raise it. A firm’s manag-
ers — called “general partners” — are responsible for finding 
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limited partners to finance investments. They also often 
have to invest a meaningful amount of their personal 
wealth in the fund they work for, so that limited partners 
are assured they have skin in the game. 

Historically, limited partners have included major pen-
sion funds, endowments, and other large institutions. The 
city of San Francisco, for example, has $1 billion out of 
its $20 billion under management allocated to venture 
capital to fund the retirements of city workers. Even if 
these investment officers are leading mission-driven or 
civic institutions like philanthropic foundations or state 
retiree funds, they are legally bound to do what is in their 
client’s best financial interest — regardless of whether the 
side effects of generating those returns may conflict with 
the ostensible values of the institution’s beneficiaries. As 
global wealth inequality has deepened, venture firms are 
also increasingly raising funds from “family offices,” which 
manage the private wealth of the world’s richest families. 

Every two to four years, venture capital firms embark  
on a fundraising roadshow. General partners pitch chief 
investment officers on their ability to secure exclusive 
access to a high-quality “deal flow” while being respon-
sible stewards of capital for stakeholders like retirees or 
charitable foundations. 

The dynamic isn’t all that different from that of a hopeful 
entrepreneur seeking seed investment from a few dozen 
venture firms. Venture firms raise money from institutions, 
so that founders can raise money from them. The pressure 
to scale moves up the chain: a startup has to make it big 
in order to deliver large returns for its venture investor, so 
that its venture investor can deliver large returns to its 
limited partners.
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“There is always a chance 
that a bad idea in one 

business cycle becomes a 
brilliant idea in the next.” 

In order to succeed, venture firms pursue all kinds 
of strategies. They can make concentrated bets with 
high ownership stakes in a small number of companies. 
They can use their reputation to do highly selective 
momentum-based bets on growth-stage companies. They 
can “spray and pray” — go for smaller participation in a 
wider net of hundreds of companies. They can orient their 
entire fund around a specific theme like AI or robotics, or 
a geographic area like the Midwest. 

Depending on the strategy, the payoff may arrive sooner 
or later in the fund’s lifetime. Because returns aren’t 
realized for years, it can be hard to know whether a fund 
is high-performing at first. The privately held companies 
that a venture fund invests in don’t have the same report-
ing requirements as public companies, so it’s not simple to 
judge how a portfolio is doing overall. 

However it’s achieved, the highest return comes from per-
ceiving value in ideas and people that the rest of the world 
doesn’t see yet. While venture investors say no a lot more 
than they say yes, one can never totally rule anything out. 
After all, businesses that were unworkable in the first dot-
com boom (Webvan) became workable in the second one 
(Instacart) because of mobile phones and greater familiar-
ity with e-commerce. There is always a chance that a bad 
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idea in one business cycle becomes a brilliant idea in  
the next.

These brilliant ideas aren’t evenly distributed across the 
industry, however. A small number of venture firms have 
disproportionately high returns compared to the rest. 
Across the entire industry, annual venture capital returns 
over the past ten years have been 9.1 percent compared to 
7.9 percent for the S&P 500, which doesn’t look impres-
sive. But the top quartile of funds might return something 
north of 20 percent as once-a-decade companies like 
Google or Facebook blow returns from other companies 
and funds out of the water. 

Traitors

In order to understand venture capital, you have to under-
stand not only how it works, but where it comes from. 
Venture capital emerged from a particular moment in 
American history, when military funding for technological 
development was waning, and investors were pioneering 
new ways of managing risk. 

The story of venture capital began at a semiconductor 
company called Shockley Semiconductor Laboratory in 
Mountain View, California. In the late 1950s, a group of 
eight physicists and electrical engineers who had been 
working at the company got fed up with their tyrannical 
boss, Nobel Prize winner William Shockley, and quit. But 
after they left Shockley, they faced a problem: there were 
few competing employers that could hire them. If they 
wanted to stay in the Bay Area instead of going back to the 
East Coast, they would have to start a company themselves. 



140

A young securities analyst named Arthur Rock tried to find 
funding for them. He pitched thirty large aerospace and 
electronics companies. All refused. The only place they 
could secure financing from was a failing aerial camera 
manufacturer named Fairchild. Its founder, Sherman 
Fairchild, was an eccentric bachelor who happened to be a 
prolific inventor, heir to the IBM fortune, and sympathetic 
to their cause. 

“Military funding for technology 
companies began receding 

in the late 1950s and early 
1960s, creating a crisis for a 

young Silicon Valley still heavily 
dependent on military money.”

They eventually closed the deal. Those eight engineers —
the “Traitorous Eight” — would go on to form Fairchild 
Semiconductor through a $1.38 million loan from Fairchild 
Camera for their first eighteen months of operation. And 
Rock would in turn become one of Silicon Valley’s very 
first venture capitalists. He would later move to the Bay 
Area in 1961 and realize $90 million of proceeds from an 
initial $3 million investment in companies like Teledyne 
and Scientific Data Systems. Meanwhile, the alumni of 
Fairchild Semiconductor — or “Fairchildren,” as they were 
called — would go on to include Intel cofounders Robert 
Noyce and Gordon Moore, Sequoia Capital founder Don 
Valentine, and Kleiner Perkins cofounder Eugene Kleiner. 
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The birth of venture capital came at an opportune 
time. Military funding for technology companies began 
receding in the late 1950s and early 1960s, creating a 
crisis for a young Silicon Valley still heavily dependent 
on military money. Just a few years after the historic 
Fairchild deal, Defense Secretary Robert McNamara began 
reducing weapons systems orders under the Kennedy 
Administration. This triggered a severe slowdown in 
the semiconductor industry known as the “McNamara 
Depression.”

The loss of revenue from large-scale military contracts 
reordered the entire industry. It forced Silicon Valley 
companies like Fairchild to shift toward selling transistors 
and diodes in the civilian market. It also compelled them 
to cut labor costs by looking abroad — particularly to East 
Asia. In 1963, Fairchild opened an assembly plant in 
Hong Kong, where the hourly rate was 25 cents an hour, 
compared to $2.80 in the Bay Area.

Fairchild eventually turned around, reaching $100 million 
in sales in 1964. But its success created a whole new set 
of problems, fueling friction between the company’s West 
Coast engineers and its East Coast management. These 
tensions eventually led to the exit of two of the original 
Traitorous Eight, Robert Noyce and Gordon Moore. Noyce 
and Moore turned to Arthur Rock to raise capital for their 
next company. That would be Intel — the $220 billion giant 
whose chips still run 80 percent of the world’s PCs.

A few years later, two of the longest-standing venture firms 
came into existence. A young manager at HP Labs, Tom 
Perkins, teamed up with another of the Traitorous Eight, 
Eugene Kleiner, to create Kleiner Perkins — the storied 
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firm that would back Amazon, Google, and Genentech, 
and then be pulled into a public trial during the Ellen Pao 
case four decades later. Yet another of the “Fairchildren,” 
Don Valentine, would go on to create Sequoia Capital, an 
eventual investor in Apple, Google, Oracle, and PayPal. 

Rethinking Risk

By the early 1970s, venture capital had established itself in 
Silicon Valley. But it remained small: when Kleiner Perkins 
and Sequoia Capital closed their first funds, there was 
maybe $50 million devoted to venture in the whole of the 
United States. A limiting factor, enshrined in law, effec-
tively capped the size of the venture industry. For ven-
ture capital to fill the void left by the decrease in defense 
contracts, and nourish a new tech industry, the law would 
have to be changed.

In 1830, Harvard College sued a man named Francis 
Amory. Amory was accused of mismanaging funds that 
were intended to be donated to the university once a donor 
and his wife had passed away. Amory put the money into 
riskier investments like insurance, manufacturing, and 
banking stocks — and then lost half the money. Harvard 
sued and the judge sided with the college against Amory, 
establishing the “prudent man rule.” 

The prudent man rule required that investment managers 
exercise caution and care, avoid speculation, and behave 
as if the money they are investing were their own. In the 
1960s and early 1970s, as the first venture capital firms 
were getting established, the prudent man rule was inter-
preted as a restriction on the kinds of risks that early-stage 
investors could take. This norm effectively prevented 
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venture firms from raising capital from large institutional 
investors, which capped the possible size of the industry.

If venture capital was going to grow, it would need a differ-
ent interpretation of prudent investing. It would need to 
change how investors managed risk. 

In the late 1970s, venture capital scored a major victory. 
Congress was crafting a comprehensive set of rules gov-
erning private pension management to ensure that work-
ers could feel secure that their retirement savings were 
being managed responsibly. They applied the prudent man 
rule to pension investments, which the investment man-
agement industry interpreted as a ban on riskier invest-
ments such as venture capital.

But a Ford Foundation vice president named Roger 
Kennedy took it upon himself to convince policymakers 
that it was “prudent” to invest not only in low-risk bonds, 
but in higher-risk equities. He wanted to create a standard 
of prudence that took into account the whole composi-
tion of the portfolio rather than individual investments. 
A Nobel Prize-winning economist and student of Milton 
Friedman named Harry Markowitz had developed a similar 
idea as part of “modern portfolio theory.” This would be a 
fundamental shift from a principle of risk avoidance to one 
of risk management. 

So Kennedy and his allies lobbied to make the prudent 
man rule more flexible. The political climate helped: the 
stagflation crisis of the 1970s, along with rising anxi-
ety about emerging competitors like Japan, stoked fears 
among policymakers that the country would fall behind if 
it didn’t stimulate new business development. 



144

In 1979, they succeeded. The Department of Labor ruled 
that diversification across an entire portfolio could be a 
factor in weighing the prudence of an individual invest-
ment. Risky investments were allowed, so long as they 
were balanced out with safer ones. This was also the 
year after the capital gains tax rate was nearly slashed 
in half, from 49 percent to 28 percent, under the Carter 
Administration. As a result, the venture capital industry 
exploded in the 1980s, growing from between $100 to $200 
million raised a year to $4 billion by the end of the decade.

“And all of a sudden University of California was will-
ing to give us money, Yale University was willing to give 
us money, Alcoa was willing,” recalled Sequoia’s Don 
Valentine. “So a whole bunch of people who had been 
sitting on the edge of their seats to make more aggressive 
investments with a very small part of their funds finally 
got a small go ahead, and people like us were able to start 
in business.”

The floodgates had opened. The influx of money into 
venture capital in the coming decades would help propel 
Silicon Valley’s growth, and transform a handful of start-
ups into some of the world’s biggest companies.

Rocket Fuel, With Strings Attached

What’s next for venture capital? 

In the past decade, Silicon Valley’s venture model has 
scaled globally. Venture has been exported all over the 
world, with China committing $50 billion to the US’s $84 
billion in 2017. Meanwhile, India, which had just over 100 
million internet users five years ago, is now a bonafide 
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market with roughly a half-billion people online and 
between $5 to $7 billion committed each year to ven-
ture-backed companies. 

Several factors are fueling venture’s global growth. As 
internet penetration has deepened, an increasingly uni-
fied market of more than 3 billion online consumers has 
made it easier for nascent businesses to quickly grow and 
acquire millions, if not hundreds of millions, of custom-
ers. And in the post-2008 world of low interest rates and 
cheaper access to capital, there is a lot of money out there 
looking for higher returns, leading many investors to 
venture on top of many other kinds of investment prod-
ucts. Moreover, new capital sources from Saudi Arabia’s 
sovereign wealth fund to Japanese corporation SoftBank’s 
Vision Fund have offered an influx of additional funding at 
the very late stage.

But there are challenges ahead. This includes a record level 
of capital entering the industry and chasing a small num-
ber of venture-backable companies, which exerts down-
ward pressure on returns as initial valuations increase. 
Moreover, plentiful capital lets companies stay private for 
longer, which pushes out exits for venture capital firms 
and their limited partners. Finally, the American venture 
industry remains highly geographically concentrated, with 
about half of all dollars invested going into the Bay Area. 

Venture also faces an interesting conundrum with the 
emergence of cryptocurrency-based initial coin offerings 
(ICOs). ICOs offer a relatively unregulated way for a 
project to crowdfund capital by selling “tokens,” which 
will appreciate if the value of the project is perceived to 
grow.
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“Institutional investors that are 
managing billions of dollars of 

assets don’t have the time or 
bandwidth to evaluate tens of 

thousands of nascent projects 
to try to determine which 

ones might grow big enough 
to deliver large returns.”

The growth of ICOs has been explosive. In total, ICOs 
raised north of $4 billion in 2017, but their pace has been 
slowing down recently as lower-quality offerings and 
anticipation of SEC enforcement has made it harder for 
projects to reach their funding targets. 

That said, founders in the crypto space still aim to raise 
orders of magnitude more in capital for projects that 
haven’t even launched yet, compared to venture-backed 
founders that have spent years building a profitable 
business. Last year, a project named Block.one raised at 
least $700 million for its tokens—even though all it had 
produced was a fourteen-page white paper. The shopping 
startup Stitch Fix, by contrast, raised less than one-fifth 
as much during its recent IPO, even though the business 
pulled in nearly $1 billion in revenue this fiscal year. 

Whether ICOs will cannibalize part of the venture indus-
try — or implode out of existence — is uncertain. What’s 
clear is that venture capital, or something conceptually 
like it, will continue to exist for the foreseeable future. 
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Institutional investors that are managing billions of dol-
lars of assets don’t have the time or bandwidth to evaluate 
tens of thousands of nascent projects to try to determine 
which ones might grow big enough to deliver large returns. 

That’s where venture comes in. It’s the intermediary that 
sifts through a glut of new and untested ideas to identify 
those that have the potential for massive scale—and then 
makes them fulfill that potential. For founders, it’s rocket 
fuel, with strings attached. It can help them reach entirely 
new markets, but it also sets up daunting expectations for 
scale that can alter their original vision—and have unin-
tended consequences for society at large.

Kim-Mai Cutler is a partner at Initialized Capital, an early-
stage venture firm that has invested in Coinbase and 
Patreon. She was previously a tech journalist at TechCrunch.
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In recent years, engineers have designed body armor based on 
beetle shells and applied the aerodynamics of kingfisher beaks 
to bullet trains. Biomimicry is the buzzword, and the principle 
has served us well, but biomimicry rarely benefits the organisms 
whose innovations we steal. On the contrary, humanity only 
uses these technologies to commandeer more of the planet. To 
compensate, I launched the Reciprocal Biomimicry Initiative 
at Bucknell University in 2017. It’s the world’s first program 
dedicated to systematically adapting human technologies to 
benefit other organisms.

One pilot project proposes providing migratory birds with 
GPS, escorting flocks with drones that update flight routes as 
climate change wreaks havoc on customary breeding grounds. 
Connected to a global climate-sensing network that can 
identify optimal terrain, the drones will communicate with 
flocks by manipulating birds’ internal compasses with powerful 
electromagnets. 

At a smaller scale, I have developed fiber optics to facilitate 
photosynthesis in corals, providing an alternate energy source 
when turbid or polluted oceans prevent adequate sunlight from 
passing through the water. Military camouflage designed for 
urban combat will permit reptiles to elude detection in cities as 
urbanization overtakes their natural habitats. 

Although I have pursued each of these innovations rigorously, 
I still hold out the possibility that reciprocal biomimicry may 
ultimately prove unnecessary. Technological advancement 
is one way of overriding previous technological excesses. An 
alternative would be to ask how these species avoid the 
evolutionary endgame of self-perpetuating technological 
acceleration. That’s a form of biomimicry that might benefit all 
organisms.
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Everyone knows that the internet enables new kinds 
of scale. Companies can grow very big very fast; 
organizers can put huge numbers of people into the 
streets on short notice.  
 
But until recently, no one had tried it with a think 
tank. In 2017, Matt Bruenig used the internet to build a 
socialist think tank from scratch. Entirely crowdfunded, 
People’s Policy Project now pulls in roughly $10,000 per 
month on Patreon and ActBlue, and publishes reports, 
posts, and videos at peoplespolicyproject.org. 
 
We sat down with Matt to discuss how he started 
and scaled People’s Policy Project, and his broader 
thoughts on the prospects of using the internet to build 
alternative political institutions.

Do It Yourself
A Conversation with Matt Bruenig 
About Using the Internet to Build 
a Think Tank
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Could you begin by telling us a little bit about People’s 
Policy Project? What is 3P, and why did you start it?

People’s Policy Project is a crowdfunded think tank that 
focuses primarily on socialist and social-democratic policy 
ideas. The purpose of 3P right now is to try to provide pol-
icy support — analysis, construction, justification — for the 
gaps left by the liberal think tank establishment.

I started 3P because it is clear that there is a rather large 
swath of the American public who support ideas that are 
to the left of the mainstream Democratic Party. Prior to 
3P, those people had no organ capable of polishing those 
ideas into practical policy. This is not because those ideas 
are inherently impractical, but rather because there are 
few if any institutions who put in the work on those ideas.

“No big donor or foundation is 
going to give money to a twenty-

eight-year-old who says he’s 
starting a new think tank.”

This gap between where the American public is and 
where the overwhelming weight of the DC think tank 
establishment is most clearly manifested itself in the last 
Democratic primary race, where Bernie Sanders was advo-
cating ideas that are all completely doable — indeed they 
exist in other countries in the world right now — but which 
the major policy shops refused to do work in support of. 
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Some of this refusal was coldly careerist: people who 
work in these institutions crave administration jobs and 
so wanted to be on the team they thought would win the 
primary. But it was also ideological, meaning that the 
people who populate the DC liberal policy establishment 
just do have more conservative politics than Sanders, 
and financial, meaning that these institutions get money 
from people and organizations who are opposed to a 
Sanders-like agenda.

Why did you choose to fund 3P through Patreon? What 
kind of advantages or opportunities does that crowd-
funding model provide?

I am not sure if “choose” is the right term here. When I 
began 3P, there was no way for me to get money from any 
other source than crowdfunding. No big donor or founda-
tion is going to give money to a twenty-eight-year-old who 
says he’s starting a new think tank. But I hoped that peo-
ple who know my work from the internet would be willing 
to pitch in $5 a month for a while to see if I could actually 
make this happen. And it worked.

Even though I had no choice but crowdfunding, it none-
theless has a lot of advantages. I don’t have to spend 
money or time on fundraising or “development” as they 
say in the nonprofit world. It just comes in from Patreon 
on its own. Maybe I’ll need to promote the Patreon here 
and there with a social media share, but mostly it just 
grows organically as people see my stuff and as I get inter-
viewed in outlets like this.

Additionally, crowdfunding means I am not heavily reliant 
on money from corporate donors, foundations, or very rich 
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people. In fact, I am not heavily reliant on any one entity, 
as I have over 1,800 small donors. This gives me a lot of 
independence and completely liberates me to promote 
whatever policy I think is best, without wondering how 
this or that donor will feel about it. This can seem like an 
abstract “money in politics” type point, but all one has to 
do is look at what happened with New America and Google 
recently to see that funding sources exert very real influ-
ence over what a think tank produces. [Ed.: In August 2017, 
the New America Foundation, a liberal think tank, expelled 
Barry Lynn and his Open Markets project. Lynn, a leading 
antitrust scholar, had written a blog post critical of Google, 
which happens to be a major funder of New America. Google’s 
executive chairman Eric Schmidt complained to the think 
tank’s president, which led to the departure of Lynn and his 
entire team.]

The Patreon model clearly has a lot of benefits, but I 
wonder if you could speak to any challenges or lim-
itations you’ve faced so far. Has it been tricky or 
time-consuming to “manage” your patrons — by supply-
ing exclusive content, for instance, or providing input 
on certain decisions?

The Patreon part has been really easy. I don’t supply any 
exclusive content or do any real patron relations manage-
ment type stuff.

I have done some open threads on the Patreon platform to 
get input from patrons on things. For instance, the patrons 
named the think tank. That has been hugely helpful to me 
and not a burden at all.

I’ve also gotten a lot of help from patrons on things I 
didn’t know how to do. So, for instance, I wanted to do 
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videos as part of the think tank but had no prior expe-
rience doing them. I indicated as much on the Patreon 
platform, and from my patron pool, I got messages from 
voice actors who could do voiceovers. I got messages from 
audio engineers who could handle the voiceovers and mix 
in music and such. I also got some messages from ani-
mators who can put the videos together. In fact, 3P’s first 
video was produced with the labor of four different people. 
Three of those were patrons, all of whom I paid, and one is 
my wife. 

“Crowdfunding means I am not 
heavily reliant on money from 

corporate donors, foundations, 
or very rich people.”

So, the patrons also serve as a kind of labor pool, which 
was unexpected, but creates a really neat community 
dynamic since it is their collective money that I then use 
to pay them to do things for the think tank.

Do you have plans to do more “offline” things with 3P, 
such as conferences or talks? Or is “online-only” a 
more efficient model for now?

I do some offline things. I talk to people on Capital Hill 
pretty regularly. I do podcasts and media interviews. There 
are some limits to the offline stuff only because I am one 
person, but I do more of that than people might realize.

The offline versus online efficiency question is an interest-
ing one that I am not sure I have an answer to. I’ve always 
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found talks and conferences and such kind of odd because, 
when you go to them, you are speaking to a few dozen peo-
ple and maybe a couple hundred at most. But if I deliver 
the same content online, I can easily reach tens of thou-
sands (and often more) just through my own social media 
distribution. For instance, the first 3P video was shared by 
Robert Reich and Bernie Sanders and received over half a 
million views on Facebook alone. But nonetheless, people 
see doing offline stuff as the real, impactful work for some 
reason. I get that when it comes to organizing real people, 
but I don’t really get it when it comes to spreading ideas 
throughout the discourse.

The kind of offline work that I suspect is really valuable is 
paradoxically the stuff that is the most private: meeting 
with politicians’ staff, the editors of other publications, 
and that sort of thing. I do more of that than I do big 
public appearances.

We’d love to hear your broader thoughts on the pros-
pects of using the internet to build alternative political 
institutions that can challenge the prevailing common 
sense. Do you think the Right or the Left has been more 
successful so far in capitalizing on the new opportuni-
ties created by the internet?

The value of the internet is primarily the fact that it has 
quasi-free distribution. I can reach millions of people for 
nothing. This means I can also fundraise from millions of 
people for nothing — or thousands in my case. The social 
aspect of it means that people I reach can in turn share it 
with people they know, also for free. This allows for a level 
of coordination that wasn’t previously possible outside of 
huge institutions.
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So in that sense, it does enable movements and people to 
try out new stuff and succeed without going through the 
usual institutional gatekeepers.

As far as which political orientations have used the inter-
net most successfully, it’s hard to say. The left movements 
behind Bernie and Corbyn, both fairly successful, were 
heavily assisted by the internet. Corbyn says as much.

I don’t think the Right has been successful in the same 
sense, but obviously they rack up huge audiences, espe-
cially in the InfoWars and InfoWars-adjacent part of 
the internet. So it’s obviously not a universally positive 
medium.

Some people worry that the internet is bad for leftist 
politics: that it encourages insularity, “uncomradely” 
conversations, and so on. What’s your response to that? 

I don’t think the internet is bad as much as certain 
subcultures on the internet are bad. I’ve seen those 
same subcultures operate in real life, especially when I 
was a student in Boston. They are just as self-destruc-
tive and stupid there as they are online.
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Crawling the 
City
by Will Payne

By enlisting millions of smartphone users to make cities 
more legible for consumption, apps like Foursquare and Yelp 
are also helping gentrify them. 

Everyone knows what gentrification looks like.

Community gathering places are replaced by boutiques 
and bank branches. Corner stores are made obsolete by 
VC-funded vending machine startups. Blocks that spent 
decades in a state of disrepair sprout Michelin-starred bis-
tros and cocktail bars — some even trading on the allure of 
formerly stigmatized neighborhoods with Instagram-ready 
touches like fake bullet holes and 40-ounce bottles of rosé 
wine. 

These new businesses don’t just reflect gentrification, of 
course. They actively drive it. Take New York City’s SoHo 
neighborhood: sociologist Sharon Zukin has described how 
art galleries and live-work spaces displaced industry from 
Lower Manhattan and paved the way for luxury residences 
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for non-artists. Or Dumbo: in the late 1970s, real estate 
developer David Walentas came up for the idea of rede-
veloping a quiet corner of the Brooklyn waterfront while 
eating in the area’s lone gourmet restaurant. 

In recent years, however, technology has accelerated this 
dynamic. Upscale consumption spaces have always been 
engines of gentrification. What’s new is how these spaces 
increasingly attract customers beyond their immediate 
surroundings: through “location-based services” (LBS), a 
genre of smartphone and web applications that filter dig-
ital information about the world through a user’s spatial 
coordinates. 

Apps like Yelp and Foursquare are not just tools for find-
ing cafes and restaurants in gentrifying neighborhoods, in 
other words. By making new establishments more visible 
to upper-income patrons in other parts of the city, LBS are 
transforming those neighborhoods in very direct ways. 

Everyone’s a Critic

Cities have evolved in tandem with text and image-based 
information systems designed to help overwhelmed 
residents choose among competing options for consump-
tion. To take one example, annual publications of busi-
ness information like the Yellow Pages have existed since 
the 1880s. But digital technology adds unprecedented 
speed and precision to this process. Today, companies 
like Foursquare, Yelp, and TripAdvisor offer continuously 
updated lists of businesses and attractions with extraordi-
nary specificity. 

You can find Polish restaurants that take American Express, 
dog-friendly hotels near Lake Tahoe, and bilingual 
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Mandarin-English notaries. By speeding up the flow of 
information, LBS turn cities into what mainstream econ-
omists consider more “efficient” markets, tightening the 
connections between critical evaluation and real estate 
value in a process that can help accelerate gentrification.

Imagine moving to New York City in 1970 and deciding 
where to spend your free time. Most of your knowledge of 
the urban scene would come from personal experience; 
conversations with friends, family, and coworkers; or via 
articles, reviews, and ads in newspapers or magazines like 
New York or Time Out. If a new restaurant or art gallery 
opened elsewhere in the city, your likelihood of finding out 
about it would be limited by the publication schedule and 
capacity of the local media; many smaller establishments 
would never be “newsworthy.”

“Zagat’s crowdsourcing model 
represented a major innovation 

for urban information systems—but 
it would take digital technology 

to realize its full potential.”

This is precisely the problem that Manhattan lawyers Tim 
and Nina Zagat wanted to solve in the late 1970s, when 
they asked their friends and colleagues in New York’s rap-
idly expanding professional services sector to rate various 
restaurants in the city. After being passed around among 
thousands of Citibank employees like samizdat literature 
for yuppies, the Zagats turned their survey into a wildly 
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popular retail guidebook, ultimately expanding to over 
seventy cities. Rather than using professional dining crit-
ics, the Zagat Survey drew its judgments from hundreds of 
thousands of individual diners. This amateur contributor 
pool fed data into the company, which synthesized it into 
statistical averages that they sold in pocket-sized books by 
the millions. 

Zagat’s crowdsourcing model represented a major inno-
vation for urban information systems—but it would take 
digital technology to realize its full potential.

The Location Layer

In 2009, serial entrepreneur Dennis Crowley founded one 
of the most popular contemporary LBS: Foursquare. Early 
in his career, Crowley had worked as a software developer 
for a company that licensed Zagat’s reviews for PalmPilot 
mobile devices in the first dot-com boom, and he sold his 
first company, an early LBS prototype based on text mes-
sages called Dodgeball, to Google in 2005.

Working with data from Zagat and other publishers gave 
Crowley an idea. He saw the potential for dynamically 
updated reviews from mobile devices, contributed by users 
distributed throughout the city. While Zagat crowdsourced 
data from diners once a year, Crowley would let them 
weigh in on their phones in real time. 

With smartphones, a new level of scale became possible. 
The number of users contributing data could be far greater 
than anything imagined by Tim and Nina Zagat — and 
the sheer volume of that data could be greater as well. 
Mobile devices also added a spatial element: users could 
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constantly broadcast their location, enabling more geo-
graphically specific interactions. 

The current culmination of Crowley’s efforts is Foursquare 
City Guide, a mobile app that provides personalized 
recommendations based on a user’s location and past 
interests. These recommendations are themselves sourced 
from other users, in the form of venue ratings and reviews. 
The company touts its use of machine learning to sort 
through all this information and match users with venues. 
Foursquare might recommend a particular coffee shop to 
you not just because it’s nearby and highly rated, in other 
words, but because the algorithm believes you will like 
it — based on your demographic profile, your clickstream  
of past likes, the time of day, and so on.

“He wants to crawl the world with 
people in the same way that Google 

crawls web pages with machines.”  

The scale is impressive. Formerly, Foursquare enabled 
users to “check in” to a particular location—essentially 
telling the app, “I am here.” Since Foursquare’s launch 
in 2009, users have performed 12 billion of these check-
ins across over 8 million unique locations. But the com-
pany no longer needs users to announce their location 
anymore—Foursquare has the technology to track users 
through GPS coordinates, cell towers, and Wi-Fi sig-
nals. Simply by walking around with a smartphone, the 
Foursquare user makes the company’s multidimensional 
map of urban space incrementally more useful.
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The ultimate goal, Crowley says, is to create the “location 
layer of the internet.” He wants to “crawl the world with 
people in the same way that Google crawls web pages 
with machines.” Just as Google crawls the web in order to 
organize it for use, Foursquare crawls the city in order to 
organize it for consumption.

Serfs Up

But there’s a crucial distinction: whereas Google’s crawl-
ing is automated, Foursquare’s is performed by actual 
humans — a fact that LBS companies tend to downplay. A 
lot of the hype around urban information systems centers 
on “artificial intelligence”: the ability for companies like 
Foursquare to seamlessly guide you to relevant places and 
products. But as danah boyd and Kate Crawford, among 
others, have pointed out regarding “big data” more broadly, 
these apps actually derive their value from a vast stockpile 
of human labor.

And, as with any labor pool, some workers are more 
valuable than others. Certain Foursquare users are more 
passive in their interactions with the app; others actively 
contribute ratings and reviews, and check in to new busi-
nesses using Foursquare’s “lifelogging” app Swarm to keep 
the company’s data current. According to Foursquare’s 
own promotional material, this population of “superusers” 
is only 43,000. But this relatively small cohort, performing 
what Tiziana Terranova calls the “free labor” undergirding 
the online economy, produces a large portion of the com-
pany’s value. 
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“These apps actually derive 
their value from a vast 

stockpile of human labor.” 

The aggregate product of all this labor is extremely valu-
able for Foursquare’s advertisers and investors, at least 
in theory. The company is reportedly on track to hit $100 
million in annual revenue in 2018, and its 2016 fundrais-
ing round gave it a valuation of $325 million. By industry 
standards, this isn’t even particularly high: its rival Yelp, 
which is publicly traded, has a market capitalization of 
over $3.5 billion. Google purchased Zagat in 2011 for $151 
million, after infamously failing to acquire Yelp, and both 
Apple and Facebook have their own proprietary ratings of 
real-world businesses. 

Schrödinger’s Latte

Power users and reviewers don’t just create value for com-
panies like Foursquare, however. Their labor also enriches 
the developers, brokers, landlords, and small business 
owners that profit from the gentrification of urban space. 
That’s because LBS don’t just measure and map the city—
they transform it. 

By making it easier for urbanites to search for gluten-free 
pasta or private room karaoke, businesses can draw an 
audience from farther afield, especially in conjunction 
with the rise of ridesharing services like Lyft and Uber that 
efficiently ferry well-heeled patrons around the city. And 
by opening up a “long tail” of establishments for review, 
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LBS enable even the humblest coffee shops to have thou-
sands of reviews.

If one of these coffee shops becomes popular, it can 
have significant consequences for surrounding real 
estate values. In a capitalist real estate system in which 
property values reflect both scarcity and desirability, 
changes in a neighborhood’s amenities are quickly 
reflected in rising housing prices. Real estate brokers 
understand this dynamic, and actively cultivate it. In 
places like Harlem, they have even opened their own 
cafes in order to expand the gentrification frontier to 
areas where they have listings.

“By willingly serving up ratings, 
reviews, and brunch photos to 

brutally efficient urban housing 
markets, millennials are turning 

prestige into price, collaborating in 
making their cities uninhabitable.”

Brokers often enlist LBS directly to sell particular neigh-
borhoods. Online real estate listings include “Walk Score” 
ratings calculating nearby amenities using LBS data. Real 
estate platforms like Trulia directly incorporate Yelp data 
into their listings pages. These digital urban information 
systems, then, don’t just gentrify neighborhoods by fun-
neling customers to upscale establishments. They also 
provide a valuable source of data to the brokers who hope 
to convert those customers into residents.



CRAWLING THE CITY / 169

Brunching While Rome Burns

Crawling the city is lucrative for technology companies, 
the real estate industry, and other beneficiaries of gen-
trification. But what happens when the users who crawl 
the city can no longer afford to live there? What happens 
when services like Foursquare and Yelp lose their labor 
supply?

The long-term profitability of these companies is threat-
ened by the growing impoverishment of their key user 
base: urban millennials. Squeezed by stagnant wage 
growth and sky-high housing prices, both lambasted for 
their thrift and shamed for small indulgences like avocado 
toast, this cohort’s ability to generate new data and jus-
tify advertising campaigns is crucial to the location data 
economy. And while LBS founders and investors skew 
predictably straight, white, and male, prolific Yelp users 
in cities like New York and San Francisco are more likely 
to identify as female and Asian-American, facing a double 
bind of discrimination despite educational credentials well 
above average.

By willingly serving up ratings, reviews, and brunch 
photos to brutally efficient urban housing markets, mil-
lennials are turning prestige into price, collaborating in 
making their cities uninhabitable. A recent Twitter ad for 
Foursquare Swarm aims to appeal to users who are “con-
stantly traveling.” To a user who responded, “I wish I could 
afford to travel,” the company replied, “exploring can be 
as close to home as walking a new way to work or checking 
out a neighborhood nearby!”
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But even this attenuated form of travel may no longer be 
feasible in the near future. This is the final irony of LBS: 
the users who sustain these platforms are working hard 
to evict themselves from the cities they’re mapping for 
free. Just as their labor helped fuel the market dynamics 
that pushed people out of gentrifying neighborhoods, they 
will themselves be pushed out as values climb higher. The 
volunteer crawlers may eventually crawl themselves right 
out of town.

Will Payne is a PhD candidate in Geography and New Media 
at the University of California, Berkeley, where he explores 
how spatial information systems produce and reflect 
patterns of urban inequality.
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“Given the scale that Twitter is at, a one-in-a-
million chance happens 500 times a day. It’s the 
same for other companies dealing at this sort of 
scale. For us, edge cases, those rare situations 
that are unlikely to occur, are more like norms. 
Say 99.999 percent of tweets pose no risk to 
anyone. There’s no threat involved… After you 
take out that 99.999 percent, that tiny percentage 
of tweets remaining works out to roughly 150,000 
per month. The sheer scale of what we’re 
dealing with makes for a challenge.”

—  Del Harvey, Vice President of Trust and Safety 
at Twitter, from “Protecting Twitter Users 
(Sometimes from Themselves)”

“Scale and size, though, are not the same thing 
at all. If we think about simple massification, 
we might talk about the difference between a 
single cell and ten million cells, but that’s not the 
same as talking about a human arm. Scale is a 
dimension along which different objects arise; 
the arm exists as an object at one scale, the cell 
at another.”

—  Paul Dourish, The Stuff of Bits: An Essay on  
the Materialities of Information
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 The Scale Is Just 
Unfathomable”
by Tarleton Gillespie

In the early internet, content moderation was an artisanal 
affair. Today, as social media platforms have scaled to 
millions, even billions, of users, it’s become an industrial 
process. 

Social media platforms must moderate, in some form or 
another. 

They must moderate to protect one user from another, or 
one group from its antagonists. They must moderate to 
remove offensive, vile, or illegal content. Finally, they must 
moderate to present their best face to new users, to their 
advertisers and partners, and to the public at large. 

Whether they want to or not, then, platforms must serve 
as setters of norms, interpreters of laws, arbiters of taste, 
adjudicators of disputes, and enforcers of whatever rules 
they choose to establish. Having in many ways taken cus-
tody of the web, they now find themselves its custodians.

“
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But the problem of moderation is not new. Broadcasters, 
booksellers, publishers, and music labels all grappled with 
the problem of being in the middle: not just between pro-
ducer and audience, but between providing and restricting, 
between audience preference and public propriety. They 
have all had to set and enforce rules about what they will 
and will not make available. 

“Someone is being harassed 
right now. Plenty of porn, 
graphic violence, animal 

cruelty, and hate speech are 
available as you read this.”

Moderation is not new to the web either. From the earli-
est days, users disagreed about what online spaces were 
for. Someone always wanted to circulate porn; someone 
always looked for ways to harass others. So parameters of 
proper content and behavior were always necessary.

What is different about today’s social media platforms 
is that they host and oversee an unprecedented amount 
of content and an unprecedented number of people. As 
a result, they must moderate on a qualitatively different 
scale.

From Workshop to Factory

The most obvious difference is the sheer number of users, 
the sheer amount of content, and the relentless pace at 
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which they circulate. It was once difficult to imagine how 
traditional media could review, rate, and police all of the 
US television programming running twenty-four hours a 
day across multiple channels. But that was a small chal-
lenge compared to what social media platforms must now 
do. As one policy manager at Flickr put it to me recently, 

“the scale is just unfathomable.”

At this size, certain approaches to content moderation are 
practically impossible. For instance, there is simply too 
much content and activity to conduct “proactive review,” 
in which a moderator would examine each contribution 
before it appeared. Instead, nearly all platforms have 
embraced a “publish-then-filter” approach: user posts are 
immediately public, without review, and platforms can 
remove questionable content only after the fact.

This means that everything, no matter how reprehensible 
or illegal, can be posted to these platforms and will be 
available until it is noticed and removed. Vile or criminal 
behavior may occur, and have its intended impact, before 
anything is done in response. 

There is always something on a social media platform 
that violates the rules — and typically lots of it. Someone 
is being harassed right now. Plenty of porn, graphic vio-
lence, animal cruelty, and hate speech are available as 
you read this. They will remain there for hours, days, or 
years, because of the challenges of policing platforms as 
immense as these. Because social media platforms operate 
at this scale, we as a society are being asked to tolerate the 
fact that even content as universally abhorred and clearly 
illegal as child pornography can be and is available on our 
favorite platforms, if only briefly.
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But the question of scale is more than just the sheer num-
ber of users. Social media platforms are not just big; at this 
scale, they become fundamentally different than they once 
were. They are qualitatively more complex. While these 
platforms may speak of their online “community,” sin-
gular, at a billion active users there can be no such thing. 
Platforms must manage multiple and shifting communi-
ties, across multiple nations and cultures and religions, 
each participating for different reasons, often with incom-
mensurable values and aims. And communities do not 
independently coexist on a platform. Rather, they overlap 
and intermingle — by proximity, and by design.

“ For large-scale platforms, 
moderation is industrial, 

not artisanal.”

At this scale, moderation techniques that might have fit 
smaller venues simply will not translate. For instance, 
the techniques of online community management are 
ill-suited to the scale of major social media platforms. 
Managing early online communities depended in part on 
community members knowing the webmaster, regulars 
knowing one another, and users sharing an accumulated 
history of interactions that provided the familiarity and 
trust necessary for a moderator to arbitrate when mem-
bers disagreed. Tough cases could be debated collectively; 
policies could be weighed and changed by the community. 
The scale of the forum made self-government possible. 
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But as these platforms have grown, traditional community 
management has become increasingly untenable.

This means that the approaches social media platforms 
take, toward not just content moderation but all types 
of information management, are tied to this immense 
scale. Content is policed at scale, and most complaints are 
fielded at scale. More important, the ways that modera-
tors understand problems have been shaped by working at 
scale. As a content policy manager from Facebook noted: 

The huge scale of the platforms has robbed anyone 
who is at all acquainted with the torrent of reports 
coming in of the illusion that there was any such 
thing as a unique case… On any sufficiently large 
social network everything you could possibly imagine 
happens every week, right? So there are no hypothet-
ical situations, and there are no cases that are dif-
ferent or really edgy. There’s no such thing as a true 
edge case. There’s just more and less frequent cases, 
all of which happen all the time. 

What to do with a questionable photo or a bad actor 
changes when you’re facing not one violation but hun-
dreds exactly like it, and thousands much like it. This is 
not just a difference of size — it is fundamentally a dif-
ferent problem. For large-scale platforms, moderation is 
industrial, not artisanal. 

Industrial Moderation

Industrial moderation requires industrial-scale human 
resources. These include community managers who work 
at the platform, crowdworkers who perform tasks farmed 
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out to them, and users who avail themselves of complaint 
mechanisms. 

The labor that platforms put toward moderation, and the 
labor that we as users are conscripted to perform, are 
not just part of how platforms function — they constitute 
it. Platforms are made by the work that goes into con-
tent moderation. They are not platforms without it. But 
because this work is distributed among different labor 
forces, because it is unavailable to public or regulatory 
scrutiny, and because it is performed under high-pressure 
conditions, there is a great deal of room for slippage, 
distortion, and failure.

In their earliest days, many platforms did not anticipate 
that content moderation would be a significant problem. 
Some began with relatively homogenous user populations 
who shared values and norms with one another and with 
the developers — like back when “TheFacebook” was only 
open to Ivy League university students. Many of the social 
norms that first emerged were familiar from college life, 
and the diversity of opinions, values, and intentions would 
be attenuated by the narrow band of people who were even 
there in the first place. Facebook, when it began, relied on 
Harvard students as volunteers, until the backlog of user 
complaints reached the tens of thousands. The company 
made its first permanent hire for content moderation in 
late 2005, almost eighteen months after launching.

As these sites grew, so did the volume and variety of 
concerns coming from users. Platforms experienced these 
in waves, especially as they grew in cultural prominence, 
changed dramatically in their demographics, or expanded 
to an international audience. Some tried to address these 
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concerns the same way that online discussion groups had: 
through collective deliberation and public rule-making. 
But this proved increasingly difficult. 

So the major social media platforms found that they had to 
expand their internal content policy groups. Today, most 
platforms have a team charged with overseeing modera-
tion. The team sets the rules of the platform, supervises 
their enforcement, adjudicates the particularly hard cases, 
and crafts new policies in response. 

“Platforms are made by the work 
that goes into content moderation. 
They are not platforms without it.”

At the scale at which most platforms now operate, 
however, these internal teams would be insufficient 
by themselves. Back in 2009, 150 of Facebook’s then 
850 employees — based in California and in Dublin, 
Ireland — handled moderation, one click at a time. But 
as Facebook expanded, such an artisanal approach 
became infeasible. So platforms turned to outsourcing 
much of the front-line work of content moderation to 
crowdworkers. 

As recently as 2014, Twitter was still claiming, “Every 
report by a user is reviewed by a member of Twitter’s Trust 
and Safety team.” Even for Twitter, which has leaner rules 
than similar-sized platforms, this statement is hard to 
believe — if what it meant was its handful of permanent 
employees devoted to content moderation. 
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But Twitter, like many social media platforms, now 
employs a substantially larger group of people to provide a 
first wave of review, beneath the internal moderation team. 
These workers might be employed by the platform itself, 
either at its headquarters or in satellite offices located 
around the world in places like Dublin and Hyderabad. 

But more commonly they are hired on a contract basis: as 
independent contractors through third-party temp com-
panies, or as on-demand labor employed through crowd-
work services such as Amazon’s Mechanical Turk, Upwork, 
Accenture, or TaskUs — or both, in a two-tiered system. 
Crowdworkers are now used as a first-response team, look-
ing at flagged posts and images from users and making 
quick decisions about how to respond.

Human review must be handled fast. “Fast” can mean mere 
seconds per complaint — approve, reject, approve — and 
moderators are often evaluated on their speed as well as 
their accuracy, so they must keep up the pace. Each com-
plaint is thus getting just a sliver of human attention, and 
the moderator is under enormous pressure to be respon-
sive not just to the current complaint, but to the queue of 
complaints behind it. To speed things along, and to pro-
tect users’ privacy, the images and posts are also usually 
detached from their original material. 

Users expect the judgments of moderators to weigh com-
peting values, show cultural sensitivity, and appear fair 
and consistent. This is hard to achieve when the content is 
distilled from its context, and the labor is performed under 
the intense pressure of an endless queue of complaints.
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But crowdworkers aren’t the only labor pool that platforms 
can draw on to perform moderation work. Platforms have 
another resource close at hand: the users themselves. 

Most platforms invite users to “flag” problematic content 
and behavior, generating a queue of complaints that can 
be fed to its army of crowdworkers to adjudicate. Flagging 
puts the work of review right at the point of offense, in 
front of those most motivated to complain. Even if mod-
erators can’t be everywhere, users can. If internal content 
policy teams cannot anticipate emerging problems, users 
can serve as their nerve endings. 

Flaggers may also help an internal team better understand 
the norms of the community. Content that is not flagged 
will remain, even if members of the team might have 
worried about it had they encountered it. Similarly, they 
may look twice at materials they think are acceptable but 
that users keep flagging. This becomes especially useful as 
a site expands into different countries: the population of 
possible flaggers automatically includes people with the 
necessary linguistic and cultural expertise.

Logistics and Translations

Each of these three labor forces — the internal team, the 
crowdworkers, and the flaggers — is an answer to the prob-
lem of moderation at scale. Each provides a way for either 
a few people to do a great deal with limited resources, or 
for a lot of people to each do a little, together. 

The challenge of content moderation, then, is as much 
about the coordination of work as it is about making 
judgments. What the press or disgruntled users might see 
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as mistaken or hypocritical might be the result of slippage 
between these divisions of labor — between what is allowed 
and what is flagged; between how a policy is set and how 
it is conveyed to a fluctuating population of crowdwork-
ers; between how a violation is understood in one cultural 
climate and how it is understood in another; between what 
does trigger a complaint and what should.

The challenges of coordinating the distributed and decen-
tralized work of moderation are probably most acute at the 
points of contact. Between flaggers and crowdworkers, and 
between crowdworkers and policy teams, are membranes 
across which must flow expressions of principle in one 
direction and expressions of concern in the other. At these 
points of contact, expressions get rewritten, translated 
into a new form that is meant to both retain the meaning 
and fit it to the work that will respond to it. These transla-
tions can introduce distortions, ambiguities, and even new 
meanings. 

For example, enlisting the crowd to police itself can only 
work if the concerns of users can be transformed into man-
ageable bits of data. When a user flags some problematic 
content, the character of his concern must be reduced 
to fit the data entry format provided: the flag itself, its 
particular submenus, time codes, and so on. This takes an 
affective, socially loaded, and meaningful expression of a 
user, scrubs it of emotion and detail, and restates it.

What may have been “Ugh! That’s terrible!” becomes 
“flag :: hateful or abusive content :: promotes hatred and 
violence :: 5:40.” The data comes to stand in for the users 
and their objections. Something is lost, and something is 
added. 
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Similarly, when policy teams craft specific guidance for 
crowdworkers, they must translate the platform’s commu-
nity guidelines into instructions that will suit the modular, 
rapid work of the reviewers. But these two documents are 
not congruent in their spirit, emphasis, or detail. Again, 
much is lost and much is added.

“Enlisting the crowd to police itself 
can only work if the concerns 
of users can be transformed 

into manageable bits of data.”

The Robots Aren’t Coming

In May 2016, TechCrunch reported a significant milestone 
in how Facebook handles moderation: “Facebook’s artifi-
cial intelligence systems now report more offensive photos 
than humans do.” This does not mean that Facebook is 
using automatic techniques to remove photos, as some 
of the press coverage that followed incorrectly assumed. 
The platform’s automatic detection software is designed 
to detect nudity, hate speech, and the like — to identify it 
and flag it for human review. Still, the fact that the major-
ity of what is reviewed is flagged by software speaks to 
how important automated techniques for moderation are 
becoming. 

Is AI the answer? Software-based detection techniques 
promise, first, to solve the problem of scale. Particularly 
for sites that are too vast, like YouTube, or that emphasize 
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real-time communication, like Twitter, platforms would 
like to have moderation techniques that do not depend on 
direct and real-time human oversight, and that can imme-
diately and automatically identify unacceptable content. 
Ideally, these automated methods could be paired with 
automated interventions: algorithmically identified porn 
or hate speech would be instantly removed or withheld 
from some users.

Automated detection isn’t easy, however. Arguably, it’s 
impossible, given that what constitutes an offense 
depends so critically on both interpretation and context. 
State-of-the-art detection algorithms have a difficult time 
discerning offensive content or behavior even when they 
know precisely what they are looking for. There are fun-
damental limitations that may be impossible to overcome: 
the lack of context, the evasive tactics of users, and the 
fluid nature of offense.

“The kinds of decisions that 
platforms must make, especially 

in content moderation, are 
precisely the kinds of decisions 
that should not be automated, 

and perhaps cannot be.”

Machine-learning recognition tools typically measure 
their success in terms of their detection rate. The best 
nudity detection algorithm claims to detect nudity with 
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94 percent accuracy and a false positive rate of 5 percent —
that is, it spots nearly all the nude images while misiden-
tifying as nude only one of every twenty non-nude images. 
In 2015 Twitter purchased Madbits, which promised an 
algorithm that could identify NSFW (not safe for work) 
images, including porn, violence, and gore, with 99 percent 
accuracy and a 7 percent false positive rate.

Is 94 percent good? What about 99 percent? It depends on 
what the platforms hope to do with these tools. These are, 
from one vantage point, phenomenal achievements. But 
when it comes to culture and expression, even a few false 
positives can be a cause for real concern, depending on 
whether those errors are idiosyncratic or systemic. 

The stakes for false positives and false negatives differ, 
depending on the context and audience. While marking 
the occasional baby photo as pornography is one kind of 
problem for the users involved, incorrectly identifying 
black skin in ways systemically different from white skin is 
a different kind of problem—a public problem about rep-
resentation and equity, rather than a consumer problem 
about efficiency and inconvenience.

These platforms now function at a scale and under a set  
of expectations that increasingly demand automation.  
Yet the kinds of decisions that platforms must make, espe-
cially in content moderation, are precisely the kinds of 
decisions that should not be automated, and perhaps can-
not be. They are judgments of value, meaning, importance, 
and offense. They depend both on a human revulsion  
to the horrific and a human sensitivity to contested  
cultural values.
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There is, in many cases, no right answer for what to allow 
or disallow, except in relation to specific individuals, com-
munities, or nations that have debated and regulated stan-
dards of propriety and legality. And even then, the edges of 
what is considered appropriate are constantly recontested, 
and the values they represent are always shifting. 

Feeling Like a Data Point 

No matter how they handle content moderation, what 
their politics and premises are, or what tactics they choose, 
platforms must work at an impersonal scale: the scale 
of data. Platforms must treat users as data points, sub-
populations, and statistics, and their interventions must 
be semi-automated so as to keep up with the relentless 
pace of both violations and complaints. This is not cus-
tomer service or community management but logistics —
where concerns must be addressed not individually, but 
procedurally. 

However, the user experiences moderation very differently. 
Even if a user knows, intellectually, that moderation is an 
industrial-sized effort, it feels like it happens on an inti-
mate scale. “This is happening to me; I am under attack; 
I feel unsafe. Why won’t someone do something about 
this?” Or, “That’s my post you deleted; my account you 
suspended. What did I do that was so wrong?” 

The press also tends to cover moderation at this intimate 
scale. Journalists challenge the actions of a behemoth 
company by pointing out a single violation, and telling the 
story of the people who were harmed by it. Compelling, 
human-sized stories fit the journalistic frame well, but 
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they say little about the scale at which social media plat-
forms operate.

It may be that this gulf can be bridged. Users may become 
more aware of this sociotechnical apparatus and their 
place in it; social media platforms might better recognize 
that impersonal interventions make users feel personally 
judged or silenced. On the other hand, it may be that these 
scales are simply irreconcilable. Interventions made at a 
data scale may always run up against the lived experience 
of those interventions, felt intimately by individuals.

Excerpted from Custodians of the Internet: Platforms, 
Content Moderation, and the Hidden Decisions That  
Shape Social Media, to be published in May 2018 by Yale 
University Press.

Tarleton Gillespie is a principal researcher at Microsoft 
Research New England, and an affiliated associate professor 
in the Departments of Communication and Information 
Science at Cornell University.





189

Cyborg Tongues
by Ross Perlin

Technology can help save small languages—or it can help kill 
them. 

Technology alone isn’t silencing our languages. But it 
won’t single-handedly save them either.

At first it seemed like the internet would reinforce the 
dominance of “killer languages” like English, Spanish, and 
Chinese. Then came the hope, in the last few years, that 
the internet might make room for a multitude of smaller 
languages. Maybe the virtual world, as it grew ever more 
oral and bottom-up, would become as deeply, humanly 
diverse as the physical one.

Now a more muddled, sobering picture is coming into view. 
As a handful of platforms come to dominate the internet, 
consolidation and commercialization are putting limits on 
linguistic variety. Google’s claim to “organize the world’s 
information” and Facebook’s bluster about “bringing the 
world closer together” ring hollow when these things only 
happen in around 5 percent of the world’s languages. 
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At the edges, or in the interstices, of the official, search-
able internet — that’s where the languages are. Click away 
from the shiny, texty, corporate pages where at most just 
a few hundred languages flourish, the biggest handful way 
out in front, and you can chase traces of the world’s actual, 
vanishing linguistic diversity, some 7,000 languages deep.

How that diversity holds up in the face of new and evolv-
ing technologies will depend on their design (how they 
handle orality, for instance), their architecture (e.g. how 
open they are), and on the efforts of individuals and  
communities. Smaller languages and cultures stand a 
chance if they can organize, muster a critical mass of users, 
reproduce, and meet and mingle with other cultures on  
an equal footing.

Not just online, but offline too — where urbanization, anal-
ogous to the ingathering of the internet, is challenging the 
assumption that smaller cultures need isolation to survive. 
Today’s internet, likewise, is a clamorous site of last-min-
ute linguistic life and death: a “Babel in reverse.” Groups 
don’t need to wall themselves off—hardly possible now 
anyway—in order to preserve and develop their heritage. 
But they do need rights, resources, and respect to man-
age the transition from traditional territories to diasporic 
possibilities. 

Tearing Down the Tower of Babel, Again

At the Endangered Language Alliance (ELA), physical and 
digital diasporas are our point of departure. Our home 
base of New York City, with up to 800 languages spo-
ken in the metropolitan area, is the most linguistically 
diverse place in the history of the world — precisely and 
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paradoxically at the moment when more and more lan-
guages are disappearing. 

To take one example, as many as one-fifth of the world’s 
languages originate in the greater Himalayan region 
that stretches from northern Pakistan across to Vietnam. 
Within two generations, fueled by the occupation of Tibet, 
climate change, and diminishing economic opportunities, 
a new Himalayan diaspora has taken shape. This dias-
pora is increasingly digital and urban, rooted in cities like 
Kathmandu, Dharamsala, Delhi, and New York. 

“At the edges, or in the interstices, 
of the official, searchable internet—

that’s where the languages are.”

Speakers of Himalayan languages—who also use the 
English, Nepali, Tibetan, Hindi, or Chinese internets—are 
forming their own WeChat and Viber groups, hundreds of 
members strong, making room for local, oral vernaculars 
like Amdo Tibetan, Sherpa, and Mustangi. They are creat-
ing projects like ELA’s Voices of the Himalayas, a series of 
oral history videos watched across the diaspora, featuring 
a dozen Himalayan languages rarely seen or heard online 
before.

Crucial, along with the spread of smartphones and social 
media, is the new ease of recording and sending audio 
messages, sometimes video too, within group text streams. 
Most of the world’s languages were traditionally oral 
and unwritten. Many still have no script, but the newly 



192

widespread literacy in larger languages and the ease of 
texting are prompting more and more speakers of endan-
gered languages to experiment with writing their lan-
guages. Some have started battling with ICANN, Unicode, 
Microsoft, and the like — the gatekeeping language acade-
mies of the digital age — to support non-Latin scripts. 

Remixing, reusing, and readapting dominant-culture con-
tent is another major strategy for smaller languages, accel-
erated by the web. A whole universe of diasporic digital 
media now exists online: Tom and Jerry cartoons dubbed 
into otherwise invisible Chinese languages; Seinfeld 
in Yiddish; online television in Inuktitut, a major Inuit 
language; scenes from Troy, Titanic, and other Hollywood 
blockbusters, mischievously and hilariously voiced-over 
in southern Italian “dialects” very different from the 
Tuscan-based standard. (“Troy in Altamurano” has over 
430,000 views; the town of Altamura has just over 70,000 
inhabitants.)

YouTube alone, if you know what to look for, contains 
the flotsam and jetsam of a thousand languages. But it 
remains a long road from those phone-captured frag-
ments and remixed movies to what sociolinguists call 
a whole new language “domain” — especially at a time 
when smaller languages are ceaselessly ceding tradi-
tional domains like work, education, and religion to larger 
languages.

Maybe the Apps Will Save Us

While threatened but still vital languages, concentrated 
in the Global South, wage a grassroots digital struggle to 
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be heard, languages on the brink or already silent — con-
centrated in North America, Europe, and Australia — are 
counting on a tech-led resurrection from above. 

“Can an App Save an Ancient Language?” “Can a Podcast 
Revitalize an Endangered Language?” “Video Game Offers 
New Life to Ancient Indigenous Language”—these are 
constant headlines now: positive but counterintuitive, 
dramatic but non-threatening. Linguists, teachers, and 
activists, many now employed by tribes and communities, 
share tools in forums like the Indigenous Languages and 
Technology (ILAT) listserv run by Phil Cash Cash, a scholar 
and speaker of Nez Perce from northeastern Oregon. 
Tribes like the Chickasaw Nation, headquartered in Ada, 
Oklahoma, are creating sophisticated iPhone and Android 
apps that aim to preserve the Chickasaw language by 
teaching the alphabet, along with basic words and phrases, 
and providing recordings of the remaining native speakers.

“A whole universe of diasporic 
digital media now exists online.”

In parallel, beginning in the 1990s, many academic lin-
guists — awakening to the disappearance of the very basis 
of their field — began a substantial push to document 
smaller languages. One driving force was the availability, 
for the first time, of relatively cheap, portable, and easy-to 
use video and audio equipment capable of producing 
archive-quality recordings. Gathered primarily for aca-
demic purposes in digital repositories like the Endangered 
Languages Archive and Documentation of Endangered 
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Languages (DOBES) collection, these represent a signifi-
cant but largely frozen legacy, aimed as much at tomorrow 
as today. 

They may be online, but most of the corpora gathered by 
linguists in the field, like the peoples whose voices they 
represent, are still too small, poor, and particular to inter-
est the likes of Google and Facebook. Smaller languages 
may only have whatever material one linguist, often a 
graduate student, can muster on a short-term grant. How 
accessible such recordings can or should be on the wider 
internet remains an open question, where communities 
differ. 

“Any tool not integrated with 
daily, oral use in families and 

communities is likely to remain a 
symbolic gesture—a morale boost, 

rather than a true linguistic revival.”

By contrast, big languages have big corpora: annotated 
text collections gathered by governments, companies, or 
researchers that allow for all sorts of data analysis. Google 
Ngram Viewer, for instance, lets users search printed 
sources over time in a dozen larger languages, like English, 
Chinese, and Spanish. New technologies and platforms, 
dependent on capital under the current system, are inev-
itably developed with big markets, communities, and 
languages in mind, leaving language activists to push their 
way up through the digital cracks.
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Do Androids Dream of Small Languages?

Dreams of a magic bullet for languages persist, from 
Douglas Adams’s Babel fish to the real-time translation 
promised by Google’s new Pixel Buds. Online language 
teaching, universal machine translation, enhanced voice 
recognition — these are just a handful of possible cybor-
gian fantasies. Nor is it unthinkable that new techniques 
of capture and simulation through technologies like 
virtual reality could make the past effectively eternally 
present, in some kind of linguistic parallel to the push for 
indefinite life extension, cloning, and the de-extinction of 
biological species. The annihilation of space by time may 
be followed by the annihilation of time altogether — and 
the past, as we’ve traditionally known it.

In the meantime, there is the risk that futurist fantasies 
will distract us from developing strategies grounded in 
the everyday lives of communities of speakers, especially 
the smallest and most threatened. Any tool not integrated 
with daily, oral use in families and communities is likely to 
remain a symbolic gesture — a morale boost, rather than a 
true linguistic revival. No technology developed so far can 
rival the intensive, unsung process of language transmis-
sion that takes place between adults and young children, 
almost always at home.

More dangerously, a magic-bullet mindset might make 
us misconstrue what language is all about. It has always 
fallen to people — through extensive and unending efforts 
of understanding and translation — to sustain the age-old 
ecology of difference that lies behind the real richness 
of the world’s information and the world’s relation-
ships. If language is prototypically lived through densely 
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contextualized meanings unfolding spontaneously and 
dialogically in real time, it is hard to see how any device, 
however fantastical, could be more than “merely one 
element in a transient flux of compulsory and disposable 
products,” as Jonathan Crary puts it. Meaning would be 
flattened, and what would remain is just metabolism: 

“how the rhythms, speeds, and formats of accelerated and 
intensified consumption are reshaping experience and 
perception,” as Crary writes.

Subcultures, speaking chosen dialects, will still flourish 
online, as they do in cities. But the future of cultures—
rooted in history and mostly passed down in families, 
anchored in distinctive value systems and long-term 
lifeways—is still up in the air. More deeply different, they 
are also much more of a threat to any kind of hegemony. 
This is why we need them, now more than ever. Coding 
languages are not human languages, which are still an 
intricate index, after all, of the time that people spend 
with other people.

Ross Perlin is codirector of the Endangered Language 
Alliance and is working on a book about the languages of 
New York.
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Farms Race
by Nina Sparling

Advocates of “open-source agriculture” say they can build a 
better food system. Should we believe them?

Climate is anything but democratic. Agriculture is tied to 
place. Grapes thrive in the hot winds of Napa Valley while 
coffee requires the consistent humidity of the equatorial 
zone. Olive trees are abundant in Spain; cloudberries 
thrive across the Arctic zone, and nowhere else.

Climate change is making climate even less democratic. 
It amplifies the polarity and raises the stakes. Farmers in 
Jordan suffer from increasingly saline soils while Alsatian 
vintners fret over what warmer temperatures mean for 
their vines. California, subject to alternating periods of 
drought and flooding, produces over a third of the veg-
etables and more than half of the fruits and nuts that 
Americans eat. 

The need to overcome these environmental challenges has 
only bolstered our existing, highly globalized food system. 
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States import and export goods in attempt to feed popula-
tions and stabilize their own economies. The “food miles” 
add up; the emissions accumulate. Corporations reap 
incredible profits in the process.

And nevertheless, global hunger is rising. People are mov-
ing into cities at unprecedented rates. Farmers are aging 
out of the business worldwide. The corporations that con-
trol much of the food supply continue to consolidate. 

Given these pressures, a set of entrepreneurs want to 
build a climate-agnostic form of agriculture. What if 
you could grow avocados in Jordan and olives in the 
Arctic? Deploying the latest developments in automation, 
machine learning, and computer vision, these high-tech 
food startups grow indoors, nourishing plants through 
hydroponic or aeroponic systems and rhythmic exposure 
to LED light. 

As is standard in the commercial technology and 
agricultural industries, the companies don’t disclose 
their methods. From hardware to plant research to data 
standards, proprietary and defensible intellectual property 
forms the backbone of their businesses. But over the past 
few years, an initiative based at the MIT Media Lab in 
Cambridge, Massachusetts has started sowing the seeds of 
a different sort of indoor agricultural revolution—one built 
on open-source hardware and software.

Agriculture Wants To Be Free

The Open Agriculture — or “OpenAg” — ecosystem consists 
of three parts. The Open Agriculture Foundation protects 
licenses and manages a community of “#nerdfarmers,” as 
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OpenAg practitioners are called. The Open Agriculture 
Initiative conducts research and partners with universi-
ties — currently Chiba University in Japan and Can Tho 
University in Vietnam. And Fenome, a startup, is attempt-
ing to commercialize OpenAg’s signature product: an 
open-source “personal food computer.” 

“What if you could grow avocados 
in Jordan and olives in the Arctic?” 

The project started in earnest in 2015 when Caleb Harper 
hacked together the first personal food computer with  
a team of researchers. An architect by training who grew 
up tinkering with computers, Harper turned to indoor 
farming following a trip to Japan. There, he saw a plant 
factory: an immense facility growing tons and tons of 
greens. Something clicked: the prospect of growing large 
volumes of produce in a country that imports a significant 
percentage of its food supply looked like a way to democ-
ratize climate. 

Back home in the United States, several companies were 
already at work on commercial indoor farms similar to 
what Harper had seen in Japan. But his proposition was 
different: he wanted to create a network of semi-auto-
mated indoor farms that ran on an open-source platform. 
The farms would range in scale from small units the size of 
a mini-fridge to warehouses outfitted with plant towers. 

Over the next two years, Harper scaled his experiment into 
a global community of horticulturalists, mechanical engi-
neers, plant scientists, teachers, and hackers committed 
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to the idea of open agriculture. Like any open-source 
community, OpenAg enthusiasts swap hardware specs and 
software code on GitHub, and trade troubleshooting tips 
on an online forum.

But they’re not just hobbyists — they’re crusaders. Instead 
of highly centralized industrial farms run by Big Ag, they 
envision a radically decentralized network of customiz-
able farms. They want to give everyone the power to grow 
anything anywhere. 

Personal Food Computing

The most basic unit of food computing is the personal food 
computer, now in its 2.1 edition. It consists of a plastic 
container affixed to a metal frame outfitted with sensors, 
microcomputers, lights, and electrical wiring. The machine 
grows plants in a tub similar to what cafes use to collect 
dirty dishes. A floating styrofoam tray fits snugly inside 
and has evenly spaced holes where the plants grow.

The tub itself holds water treated with the nutrients and 
fertilizers best suited to the crop. Some #nerdfarmers 
outfit their food computers with aeroponics — a system 
that uses nutrient-dense mist rather than water. An outer 
shell made of clear acrylic encases the entire box, creating 
a controlled environment. An array of LEDs affixed to the 
top of the box delivers light to the plants. 

Two printed circuit boards form “the brain.” A Raspberry 
Pi microcomputer hosts the software that allows a farmer/
user to control the system from a computer, while an 
Arduino microcontroller links to the temperature, humid-
ity, pH, and CO2 sensors that collect data about the 
environment. 
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Let’s say you want to grow arugula from seedlings. You 
load a “climate recipe” onto the Raspberry Pi that consists 
of many lines of code. The personal food computer inter-
prets this code, and adjusts the lighting, humidity, tem-
perature, pH, nutrient levels, and CO2 to the appropriate 
levels:

{

  “air_temperature”: [
    {“start_time”: 0, “end_time”: 17, “value”: 21.1},
    {“start_time”: 17, “end_time”: 24, “value”: 15.6}
  ],

  “water_potential_hydrogen”: [
    {“start_time”: 0, “end_time”: 24, “value”: 6}
  ],

  “air_flush”: [
    {“start_time”: 0, “end_time”: 24, “value”: 3}
  ],

  “nutrient_flora_duo_a”: [
    {“start_time”: 0, “end_time”: 24, “value”: 10}
  ],

  “nutrient_flora_duo_b”: [
    {“start_time”: 0, “end_time”: 24, “value”: 10}
  ],

  “light_intensity_red”: [
    {“start_time”: 0, “end_time”: 17, “value”: 1},
    {“start_time”: 17, “end_time”: 24, “value”: 0}
  ],

  “light_intensity_white”: [
    {“start_time”: 0, “end_time”: 17, “value”: 1},
    {“start_time”: 17, “end_time”: 24, “value”: 0}
  ],

  “light_intensity_blue”: [
    {“start_time”: 0, “end_time”: 17, “value”: 1},
    {“start_time”: 17, “end_time”: 24, “value”: 0}
  ]

} 
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Arugula is only one example. The machine could grow 
anything, although like the rest of the indoor farming 
community #nerdfarmers tend to focus on crops with short 
growth cycles and high value propositions. The less plant 
you have to grow to get the end product, the more effi-
cient the system. And efficiency is important because the 
machine isn’t cheap: in all, a personal food computer costs 
between $3,000 and $5,000 to build.

The #nerdfarmers I spoke to see personal food com-
puters as a way to bring crop cultivation back to where 
people live and reduce the distance between farm and 
table. Everyone I spoke to lives in a city, and by and 
large, they recognize the current limitations of OpenAg. 
We aren’t going to see amber fields of grain enclosed in a 
warehouse-sized “food data center” anytime soon.

That’s because the technology is still fairly primitive. 
Dan Nelson was among the first people to build a personal 
food computer from the published plans. He works out 
of AgTech X, a coworking space in Brooklyn for entre-
preneurs in agricultural technology. He described the 
GitHub instructions as “terrible.” And he isn’t much 
more optimistic about the machine’s latest version: “I 
think it’s totally inaccessible and totally unaffordable 
for the overwhelming majority of people who aren’t 
doing it in a research context,” he said. 

It’s inefficient to grow anything except leafy greens. The 
economics are wildly bad. Still, #nerdfarmers see the 
personal food computer as an important first step: not a 
wholesale solution to a broken food system, but a useful 
teaching tool, and a modest opening salvo in the battle to 
wrest control of agriculture from Big Ag. 
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Through the forum, Nelson met Peter Webb, who lives in 
St. Louis. Webb almost discovered the OpenAg community 
too late. He wanted to build a machine that grew food. So 
he scoured the internet for guidelines, parts, and advice. 
His research took him into the depths of the hydroponic 
cannabis industry: most of the material he found online 
focused on equipment for growing weed. The parts were 
priced accordingly—up to $1,000 for LED lights, several 
hundred dollars for grow tents, $100 for reservoirs. 

“We aren’t going to see amber 
fields of grain enclosed in a 

warehouse-sized “food data 
center” anytime soon.” 

Spending thousands of dollars to grow weed might be 
worth it. But spending that amount of money to grow a 
tomato plant, as Webb put it, is simply not sustainable. 
Working from his bedroom, without institutional support 
or corporate research dollars, he put months into creating 
a prototype for an open-source build-your-own-hydropon-
ic-farm kit without any knowledge of the MIT project. He 
listed ten of them for sale on eBay, but none sold. 

Not long after, Webb found out about OpenAg, and he 
burst into tears. “Within two months I went from being 
totally alone, a crazy kid in a closet to having 1,000 people 
on the forum, to having a community of people.” 

Webb connected with Harper, and he now leads a team that 
is developing designs for a cheaper, leaner food computer. 
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The current prototype costs only about $300 to build, and 
uses lower-cost materials: mylar and PVC piping instead of 
metal frames and sheets of acrylic. Moreover, it’s simpler. 
The personal food computer has 152 unique parts; Webb’s 
version has thirty-one. This also means fewer aspects of 
the machine are automated, which means more work for 
the user.

Big Data Farming

You need efficient hardware to grow food indoors, but both 
#nerdfarmers and agtech entrepreneurs recognize that the 
true value lies in the software and the data. “No company 
is going to get millions of dollars for anything other than 
proprietary algorithms and data,” Webb said. 

But the indoor farming industry is still young — by and 
large, it lacks standards, said Allison Kopf, the founder 
of Agrilyst, a software company for indoor growers. The 
pressure that venture capital investors put on startups to 
protect their intellectual property is counterproductive, 
she thinks. “It would be hugely beneficial to the industry 
as a whole if everyone could sit down and say how do we 
develop these standards from climate devices to software.” 

From hardware to software, the industry needs a play-
book, and OpenAg could help build that. The open-source 
community could develop a common set of standards, 
practices, and source code that startups might use to build 
their businesses.

One example is climate recipes, the source code of OpenAg. 
In the past year, the MIT team has honed in on how to 
write these recipes, but the community hasn’t seen much 
of that research yet. Harper has posted about partnerships 
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with AI firms and doubled down on phenotypic research—
which involves learning how to put environmental stress 
on basil plants in order to produce particular traits. But 
the dream of the Open Phenome project — a public data-
base full of climate recipes that anyone can download onto 
their personal food computer — is some ways off. 

“The question, then, isn’t whether 
OpenAg will benefit business, but 

which businesses will benefit.”

Data is another weak point. The data that personal food 
computers collect, Webb said, doesn’t easily translate 
into meaningful plant science metrics. It’s fine to mea-
sure CO2 levels, temperature, and humidity, but without a 
clear understanding of how those influence the biomass 
of plants, the information isn’t all that valuable. A climate 
recipe should ultimately clarify the details of output and 
yield. “There is this disconnect between open field plant 
science and this controlled environment agriculture,” 
Webb said. 

He often thinks about Monsanto, where his dad worked: 
although anything but open-source, the company has 
mastered the art of data collection. Its extensive labora-
tory research on corn and soy has given it an enormous 
competitive advantage.

For digitized agriculture to fulfill its potential, it has to 
follow Monsanto’s lead on data. It must standardize how it 
gathers information, and develop a process for converting 
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that information into knowledge that improves the grow-
ing process. If and when OpenAg hacks its way to a plat-
form where users can post and exchange climate recipes, 
the open-source model could prove a valuable tool for 
commercial ventures — much as Linux, Apache, and count-
less other projects have for the tech industry.

Open-Source Capitalism

For all its idealism about disrupting Big Ag, OpenAg 
may ultimately help strengthen it — or reproduce it in a 
different form. Just because open-source projects give 
their source code away for free doesn’t mean they aren’t 
immensely useful for commercial enterprises. Today’s tech 
giants rely heavily on open-source projects.

The question, then, isn’t whether OpenAg will benefit 
business, but which businesses will benefit. Will tradi-
tional Big Ag companies like Monsanto embrace OpenAg 
research and development? Or is it more likely that we’ll 
see tech companies move into the space?

It’s too soon to know, but the signs seem to point towards 
tech. Already, the indoor farming industry has modeled 
itself more after tech companies than after agricultural 
ones. SoftBank’s Vision Fund — the world’s largest corpo-
rate venture fund — made the single biggest investment 
in agtech on record in Plenty, a vertical farming company 
based in South San Francisco. Jeff Bezos’s personal ven-
ture fund also invested in Plenty — a significant gesture, 
perhaps, given Amazon’s recent acquisition of Whole 
Foods. 

It’s possible to picture OpenAg becoming big business in 
the near future. Imagine an Amazon warehouse that not 
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only stocked toilet paper and televisions, but grew broccoli 
and lettuce — and sent you any of the above in the mail.

“A suite of production technologies can simultaneously 
embody radical ideals of cooperation, freedom, and social 
change and be an ever more widely embraced model 
of capitalist software production,” write Samir Chopra 
and Scott Dexter in their paper, “The Political Economy 
of Open Source Software.” The same is true of OpenAg: 
developing shared networks of agricultural knowledge 
can embody utopian ideals even if it serves to retrench 
industry. 

When farmers, like software developers, have the right to 
modify and alter their code, everyone benefits. The #nerd-
farmers vision of a radically decentralized digital food 
system isn’t likely to prevail over the deeper pockets of the 
closed-source community, but the work still matters. Linux 
is better than Windows, and farmers have long fought 
to preserve their rights to “open-source” methods from 
sharing seeds to cultivating common lands. As we race 
towards a digital future of food, the ability to freely adopt 
and adapt technology amounts to a small yet fertile plot 
for resistance.

Nina Sparling is a writer based in New York whose work has 
appeared in the New Food Economy, Vogue.com, and The 
Rumpus.

Images from the OpenAg community:  p. 199, A FoodServer prototype 
at the MIT Media Lab. p. 203, A PFCv2 ready for planting. p. 204, Dan 
Nelson grows peas in his MVP food computer at AgTech X. p. 208, The 
LED light board for a PFCv2. p. 213, The PFCv2 ‘brain’ that controls 
the climate and monitors plant growth.
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See No Evil
by Miriam Posner

Software helps companies coordinate the supply chains that 
sustain global capitalism. How does the code work — and 
what does it conceal?

Trawling a hotel minibar one night while on a work trip to 
Amsterdam, I found a piece of chocolate with an unusual 
name: Tony’s Chocolonely. I giggled at how apt the name 
was — who eats minibar chocolate unless they are, indeed, 
a little lonely? — and, on a whim, plugged it into Google. 

The results were more sobering than I’d expected. The 
founder of Chocolonely, Teun (Tony) Van de Keuken, 
founded the company with the goal of making the first 
(the “lonely only”) chocolate bar produced without labor 
exploitation. According to the company, this goal actually 
landed them in legal trouble: Bellissimo, a Swiss choco-
latier, sued Chocolonely in 2007, allegedly claiming that 

“slave-free chocolate is impossible to produce.”

I had heard similar claims about other industries. There 
was the Fairphone, which aimed at its launch in 2013 to 
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be the first ethically produced smartphone, but admitted 
that no one could guarantee a supply chain completely 
free from unfair labor practices. And of course one often 
hears about exploitative labor practices cropping up in the 
supply chains of companies like Apple and Samsung: com-
panies that say they make every effort to monitor labor 
conditions in their factories.

Putting aside my cynicism for the moment, I wondered: 
What if we take these companies at their word? What if 
it is truly impossible to get a handle on the entirety of a 
supply chain?

The thing that still confused me is how reliable supply 
chains are, or seem to be. The world is unpredictable—
you’ve got earthquakes, labor strikes, mudslides, every 
conceivable tragedy — and yet as a consumer I can pretty 
much count on getting what I want whenever I want it. 
How can it be possible to predict a package’s arrival down 
to the hour, yet know almost nothing about the conditions 
of its manufacture?

In the past twenty years, popular and academic audi-
ences have taken a growing interest in the physical infra-
structure of global supply chains. The journalist Alexis 
Madrigal’s Containers podcast took on the question of how 
goods travel so far, so quickly. The writer Rose George 
traveled the world on a container ship for her book Ninety 
Percent of Everything. And Marc Levinson’s The Box startled 
Princeton University Press by becoming a national best-
seller. Most recently, Deborah Cowen’s The Deadly Life of 
Logistics offered a surprisingly engrossing history of that 
all-important industry.
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These books help us visualize the physical infrastructure 
that makes global capitalism possible. But the data infra-
structure has yet to be explored. How does information 
travel through the supply chain in such a peculiar way, so 
that I know to wait impatiently at my door at the exact 
moment my new iPhone will arrive — but no one really 
seems to know how it has gotten to me? 

I set out to find the answer, and what I found surprised 
me. We consumers are not the only ones afflicted with 
this selective blindness. The corporations that make use 
of supply chains experience it too. And this partial sight, 
erected on a massive scale, is what makes global capital-
ism possible.

A Network of Waterways

The industry of supply-chain management (or SCM, to its 
initiates) is both vast and secretive. It’s one of the most 
rapidly growing corporate fields, and the subject of reams 
of books, journal articles, and blog posts. You can even get 
a degree in it. 

But most companies are leery about revealing too much 
about their own logistics operations. It’s not only because 
they are afraid of exposing what dark secrets might 
lurk there. It’s also because a reliable, efficient supply 
chain can give a company an invaluable edge over its 
competitors. 

Take Amazon: it’s not so much a retailer as a supply chain 
incarnate. Its advantage lies in the high speed and the 
low price with which it can get a set of bath towels to 
your door. No wonder the retailer is famously tight-lipped 
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about its supply-chain infrastructure. Few people outside 
of Amazon know much about the software that Amazon 
uses to manage its logistics operations.

In the supply-chain universe, there are large, tech-forward 
companies like Amazon and Apple, which write and main-
tain their own supply-chain software, and there’s every-
one else. And most everyone else uses SAP. SAP — the 
name stands for Systems, Applications, and Products — is 
a behemoth, less a single piece of software than a large, 
interlocking suite of applications, joined together through 
a shared database. Companies purchase SAP in “modules,” 
and the supply-chain module interlocks with the rest of 
the suite. Among people who’ve used SAP, the reaction to 
hearing its name is often a pronounced sigh—like all large-
scale enterprise software, SAP has a reputation for being 
frustrating.

“We call them “supply chains,” 
but that image is misleading. 
They really look more like a 

network of waterways.”

Nevertheless, SAP is ubiquitous, with modules for finance, 
procurement, HR, and supply-chain management. “A 
very high percentage of companies run SAP for things 
like finance,” says Ethan Jewett, an SAP consultant and 
software developer who helps companies implement SAP 
modules. “And so, if you’re running it for one part of your 
business, you’ll default to running it for another part of 
your business.”
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Leonardo Bonanni is the founder and CEO of a company 
called Sourcemap, which aims to help companies map 
their own supply chains. Bonanni suspects that companies’ 
inability to visualize their own supply chain is partly a 
function of SAP’s architecture itself. “It’s funny, because 
the DNA of software really speaks through,” said Bonanni. 

“If you look at SAP, the database is still actually written 
in German. The relations in it are all one-link. They never 
intended for supply chains to involve so many people, and 
to be interesting to so many parts of the company.”

This software, however imperfect, is crucial because sup-
ply chains are phenomenally complex, even for low-tech 
goods. A company may have a handle on the factories 
that manufacture finished products, but what about their 
suppliers? What about the suppliers’ suppliers? And what 
about the raw materials? 

“It’s a staggering kind of undertaking,” said Bonnani. “If 
you’re a small apparel company, then you still might have 
50,000 suppliers in your supply chain. You’ll have a per-
sonal relationship with about 200 to 500 agents or inter-
mediaries. If you had to be in touch with everybody who 
made everything, you would either have a very small selec-
tion of products you could sell or an incredible margin that 
would give you the extra staff to do that.” 

We call them “supply chains,” but that image is misleading. 
They really look more like a network of waterways, with 
thousands of tiny tributaries made up of sub-suppliers 
trickling into larger rivers of assembly, production, and 
distribution.

Bonanni explained that while workplace abuses get a lot 
of attention when they take place in the supply chains 



220220

of large, prestigious companies like Apple and Samsung, 
working conditions are actually most opaque and labor 
abuse is most rampant in other industries, like apparel and 
agriculture. “Apparel, every quarter they have 100 percent 
turnover in the clothing that they make, so it’s a whole 
new supply chain every season. And with food, there’s 
millions of farmers involved. So in these places, where 
there’s way too many nodes for anyone to see without a 
computer, and where the chain changes by the time you’ve 
monitored it—those are the places where we see a lot of 
problems and instability.”

The picture that many of us have of supply chains involve 
state-of-the-art factories like those owned by Foxconn. 
In reality, the nodes of most modern supply chains look 
much less impressive: small, workshop-like outfits run 
out of garages and outbuildings. The proliferation and 
decentralization of these improvisational workshops help 
explain both why it’s hard for companies to understand 
their own supply chains, and why the supply chains them-
selves are so resilient. If a fire or a labor strike disables one 
node in a supply network, another outfit can just as easily 
slot in, without the company that commissioned the goods 
ever becoming aware of it.

It’s not like there’s a control tower overseeing supply 
networks. Instead, each node has to talk only to its neigh-
boring node, passing goods through a system that, consid-
ered in its entirety, is staggeringly complex. Supply chains 
are robust precisely because they’re decentralized and 
self-healing. In this way, these physical infrastructures 
distributed all over the world are very much like the invisi-
ble network that makes them possible: the internet. 
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Gold Must Be Gold

By the time goods surface as commodities to be handed 
through the chain, purchasing at scale demands that infor-
mation about their origin and manufacture be stripped 
away. Ethan Jewett explained the problem to me in terms 
of a theoretical purchase of gold: 

In some sense all gold is the same, so you just buy 
the cheapest gold you can get. But if you look at it in 
another way, it matters how it was mined and trans-
ported. And then all of the sudden, every piece of gold 
is a little bit different. And so it becomes very difficult 
to compare these things that, in terms of your actual 
manufacturing process, are almost exactly the same. 

To be traded as a commodity, in other words, gold must  
be gold.

As Jewett described this state of affairs, I felt a jolt of rec-
ognition. The system he was outlining was, in a word, mod-
ular: a method of partitioning information that’s familiar 
to every computer programmer and systems architect. 
Modular systems manage complexity by “black-boxing” 
information; that is, they separate code or information 
into discrete units. A programmer need only know about 
the module with which she is working, because managing 
the complexity of the entire system would be too much 
to ask of any single individual. Modularity is the method 
we’ve devised to manage complexity at a time when we’re 
drowning in information.

The computing historian Andrew Russell told me 
that “black-boxing reduces all kinds of cognitive and 
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informational overhead, because you just know what the 
box spits out; you don’t need to know anything about 
what’s going on in there.” Modularity, as Russell has 
documented, emerged as a term in architecture, and then 
spread to the military, where it was picked up to describe 
Project Tinkertoy, a post-World War II program to design 
interchangeable, self-contained parts for electronics. From 
there, the notion of modularity proliferated wildly, as a 
way of thinking about and structuring everything from 
organizations to economics to knitting. “It’s kind of a 
characteristic of modernity,” Russell said.

“Can software, having created the 
black box, help crack it open?”

Supply chains are highly modular by design. Think of the 
shipping container. It wasn’t revolutionary because it was 
a box; it was revolutionary because it was a standardized, 
interchangeable box that could be locked in and trans-
ported. It makes globalization possible — it makes global 
scale possible — because of what it obscures. One doesn’t 
need to know what’s in the box, just where it needs to go.

How do you manage the complexity of a system that pro-
cures goods from a huge variety of locations? You make 
it modular: when you black-box each component, you 
don’t need to know anything about it except that it meets 
your specifications. Information about provenance, labor 
conditions, and environmental impact is unwieldy when 
the goal of your system is simply to procure and assemble 
goods quickly. “You could imagine a different way of doing 
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things, so that you do know all of that,” said Russell, “so 
that your gaze is more immersive and continuous. But 
what that does is inhibit scale.” And scale, of course, is key 
to a globalized economy.

On the one hand, this all seems very logical and straight-
forward: to manage complexity, we’ve learned to break 
objects and processes into interchangeable parts. But 
the consequences of this decision are wide-ranging and 
profound. 

It helps explain, for one thing, why it’s so hard to “see” 
down the branches of a supply network. It also helps 
explain why transnational labor organizing has been so 
difficult: to fit market demands, workshops have learned 
to make themselves interchangeable. It sometimes seems 
as though there’s a psychological way in which we’ve 
absorbed the lessons of modularity—although the world is 
more connected than ever, we seem to have trouble imag-
ining and articulating how we’re linked to the other deni-
zens of global manufacturing networks.

Put It On the Blockchain

If technology enables a selective blindness that makes 
the scale of global supply chains possible, can technology 
also cure the problem of disavowal? Can software, having 
created the black box, help crack it open?

Recently, there’s been a lot of buzz about blockchain and 
the Internet of Things (IoT) among SCM practitioners. IoT 
technology would attach transmitters to components, so 
that their locations could be traced and monitored. With 
blockchain technology, each component that passes 
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through a supply chain could have a unique, traceable 
ID number, and a log that registers every time it changes 
hands. Their proponents say that these technologies could 
bring radical transparency and unprecedented safety to 
global supply chains.

Blockchain is the technology that underlies bitcoins. The 
idea is that at each “stop” along a chain of users, a data-
base associated with a particular coin (or component) 
updates to register the change of hands. The identity of 
each user could be cryptographically concealed, or it could 
be recorded transparently. Either way, the record of trans-
actions is available to everyone along the chain, and it’s 
near-impossible to forge. 

Blockchain is security for the age of decentralization, and 
it could, in theory, make it possible for companies to verify 
the safety, composition, and provenance of manufactured 
goods. Supply Chain 24/7, an industry newsletter, calls 
blockchain a “game-changer” that “has the potential to 
transform the supply chain.”

IoT is a different technology that addresses a similar prob-
lem. A company somewhere along a supply chain embeds 
a small transmitter, like an active RFID tag, in a compo-
nent, allowing a monitor to see its location and status in 
real time. With sensors, a company could also keep track 
of the component’s environment, checking on things 
like temperature and humidity. It sounds like a solution 
custom-fitted for the problem at hand: with these tiny 
trackers, companies could finally get the visibility they say 
they’re after.

But the supply-chain specialists I talked to were skeptical. 
To make blockchain meaningful, Bonnani told me, you’d 
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need to get every vendor to agree to disclose information 
about its practices; otherwise you’ll just see a string in 
a database. “If you get suppliers to agree to be transpar-
ent, then blockchain is a way to verify that the thing you 
receive actually came from the person who sent it to you, 
and it’s extremely valuable in that respect,” said Bonnani. 

“But if you don’t get them to opt in, then all you know is, 
you got what you asked for. They’re not going to tell you 
who they got it from, or who that person got it from.” 

IoT lends itself to the same problems. Without genuine 
buy-in from suppliers, IoT “becomes one more technol-
ogy to counterfeit,” said Bonnani. “You’re basically not 
improving the current problem, which is a lack of visibil-
ity.” Given the pressure on suppliers to move quickly and 
flexibly, it’s hard to imagine anyone volunteering more 
information than necessary. 

One could imagine a system in which IoT and blockchain 
enable detailed information on labor conditions and safety, 
but the reality of global capitalism suggests that IoT is 
more likely to bring us smart toasters than socially respon-
sible supply chains.

Making Better Bets

SCM innovation continues to thrive, but it’s not trending 
toward the kind of visibility that Tony’s Chocolonely is 
looking for. The newest technology that logistics profes-
sionals find exciting is machine learning, which involves 
creating algorithms that are capable of making predictions 
or decisions by “learning” from a set of data.

Machine learning is already in heavy use on the consumer 
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side, where companies like Target use it to wager that a 
shopper who purchases unscented lotion, vitamins, hand 
sanitizer, and soft furniture might be getting ready to have 
a baby. But in the SCM world, machine learning could 
make it much easier to discover which suppliers and routes 
will deliver goods most quickly and reliably. A company 
could “predict the performance of each supplier, carrier, 
forwarder, port, lane, road, manufacturing facility, ware-
house, etc. within the extended supply chain, under vary-
ing conditions,” according to the SCM analytics company 
Transvoyant.

“In the absence of real efforts to 
create democratic oversight of 

supply chains, we’ve come to see 
them as operating autonomously —

more like natural forces than forces 
that we’ve created ourselves.”

In a machine-learning scenario, companies could use 
historical data about manufacturers and goods to assign 
suppliers risk scores. Weather, changes in a supplier’s 
political climate, or economic factors could all reassign 
risk scores, causing the supply network to automatically 
reconfigure itself to favor less risky suppliers. It’s a stun-
ning idea: supply chain networks dynamically rerouting 
themselves in response to global risk factors, just the way 
Google Maps sends you down surface streets when the 
freeway is clogged. 
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This would increase efficiency, but at the cost of making 
it even more impossible to identify the supplier of your 
smartphone’s LCD screen. It would aggravate, not alleviate, 
the problem of selective blindness that’s already so deeply 
embedded in global supply chains.

In reality, the prospect of using machine learning on 
the manufacturing end of supply chains remains mostly 
speculative. When a company doesn’t even know the most 
basic facts about its suppliers, it’s hard to imagine how 
it would assemble the data necessary to develop efficient 
machine-learning models. 

But its attraction for SCM specialists is notable, because it 
points to the kind of visibility that companies are talking 
about when they call for supply-chain transparency: not 
the kind of information that would help a consumer see 
where her candy comes from, but the kind of information 
that would get it into her hands faster and cheaper. 

Visibility, in the SCM context, is itself highly selective.

Learning To See

The challenges are political as well as technical, in other 
words. And the political challenges are immense. In the 
absence of real efforts to create democratic oversight of 
supply chains, we’ve come to see them as operating auton-
omously — more like natural forces than forces that we’ve 
created ourselves.

In 2014, the Guardian reported that Burmese migrants 
were being forced into slavery to work aboard shrimp 
boats off the coast of Thailand. According to Logan Kock 
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of Santa Monica Seafood, a large seafood importer, “the 
supply chain is quite cloudy, especially when it comes 
from offshore.” I was struck by Kock’s characterization of 
slavery as somehow climatological: something that can 
happen to supply chains, not just something that they 
themselves cause. 

But Kock was right, supply chains are murky — just in very 
specific ways. We’ve chosen scale, and the conceptual 
apparatus to manage it, at the expense of finer-grained 
knowledge that could make a more just and equitable 
arrangement possible.

When a company like Santa Monica Seafood pleads igno-
rance of the labor and environmental abuses that plague 
its supply chains, I find myself inclined to believe it. It’s 
entirely possible to have an astoundingly effective supply 
chain while also knowing very little about it. Not only is it 
possible: it may be the enabling condition of capitalism at 
a global scale.

It’s not as though these decentralized networks are inal-
terable facts of life. They look the way they do because 
we built them that way. It reminded me of something the 
anthropologist Anna Tsing has observed about Walmart. 
Tsing points out that Walmart demands perfect control 
over certain aspects of its supply chain, like price and 
delivery times, while at the same time refusing knowledge 
about other aspects, like labor practices and networks of 
subcontractors. Tsing wasn’t writing about data, but her 
point seems to apply just as well to the architecture of 
SAP’s supply-chain module: shaped as it is by business 
priorities, the software simply cannot absorb information 
about labor practices too far down the chain.
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This peculiar state of knowing-while-not-knowing is not 
the explicit choice of any individual company but a system 
that’s grown up to accommodate the variety of goods that 
we demand, and the speed with which we want them. It’s 
embedded in software, as well as in the container ships 
that are globalization’s most visible emblem. 

We know so much about the kinds of things we can get and 
when we can get them. But aside from the vague notion 
that our stuff comes from “overseas,” few of us can really 
pin down the stations of its manufacture. Is a more trans-
parent — and more just — supply chain possible? Maybe. 
But, as the Chocolonely lawsuit demonstrates, it could 
mean assimilating a lot of information that companies 
have become very good at disavowing — a term that, in 
its Freudian sense, means refusing to see something that 
might traumatize us.

Miriam Posner is an assistant professor in the 
Department of Information Studies at the University of 
California, Los Angeles.
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Letter from 
Shenzhen
by Xiaowei R. Wang

Chinese tech isn’t an imitation of its American counterpart. 
It’s a completely different universe.

山寨 (Shanzhai) translated directly means mountain 
stronghold, and that’s where my journey appropriately 
begins. I’m in a small town in Guizhou, one of the poorest 
provinces in China, where the GDP per capita is the lowest 
in the country. But the lack of disposable income does not 
prevent the glimmer of aspirational consumerism from 
fueling this live sales seminar that I am overhearing.

In a large conference room, within a hotel that is more 
often used by couples looking for privacy from families 
than tourists, a man drones on about filial piety. His story 
is melodramatic and suspenseful at all the right parts, 
about a mother who gives up her last penny to save her 
son’s company. He asks: in return, what can sons and 
daughters do for their parents who have given them so 
much? Even I am close to tears when the man does his big 
reveal: buy them 2,500 RMB silk bedding.
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I go on to visit other mountain strongholds — villages and 
zhai’s, places where bathrooms still offer an adrenaline 
rush of potentially falling into a pit, and pigs are slaugh-
tered alongside a river. A combination of tourism and 
economic development are rendering these places increas-
ingly rare. Yet one element remains constant: the ubiquity 
of mobile phones and the central importance of phones for 
the simple transactions of everyday life. 

Most transactions center around one app: WeChat. 
WeChat is an app made by Tencent that has become crucial 
to life in China, especially with Tencent’s state-spon-
sored initiative of 智慧生活 (zhihuishenghuo, smart living). 
WeChat enables access to messaging, video chat, payment 
systems, and public services. And it has nearly one billion 
users — about as many users as Facebook Messenger. In 
fact, many of WeChat’s features have recently been eerily 
appearing in Facebook Messenger. 

I use WeChat to message a friend while standing in the 
middle of a rice paddy, to pay for snacks and water in a 
remote village, to buy train tickets, to book hotel rooms, to 
order taxis, to get takeout, and to send my aunt photos. If 
I wanted to, I could also use it to pay electricity bills, top 
up my mobile phone account, make hospital appointments, 
and check the weather. 

Everywhere I go, little “Alipay/WeChat Pay” QR codes sit 
in plastic placards, in the most unexpected places. In one 
small town, every business, including the woman mak-
ing 炒粉 (chaofen, rice noodles) in the front of her house 
accepts WeChat Pay. At a newly opened train station, mas-
sage chairs have no slots for coins or money—just a simple 
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QR code pasted on their arm. To pay with WeChat, I scan 
the QR code with my phone, and the chair turns on. 

In another village, I use my phone to note down a myste-
rious, recurring banner I see for “农村淘宝, cun.taobao.
com,” which has been plastered across a storefront as well 
as across small electric bikes that can nimbly carry cargo 
up steep mountain slopes. Taobao is an e-commerce site 
owned by the Alibaba group, with 570 million monthly 
active users as of 2016—more than the population of the 
US. It’s only later on, in the city, that I realize what the 
cun.taobao.com signs mean.

The trip back to the city feels as magical as the landscape. 
I’m awed by the quickness of infrastructural development. 
The high-speed train bolts past small villages and foggy 
mountain valleys, over bridges and into miles of tunnels. 
What used to be an eight-hour drive from Guiyang to 
Guangzhou is cut down to a mere four hours.

The Capitalist Exception

In a country where almost half the population still lives in 
the countryside, it would be irresponsible to discuss tech-
nology without acknowledging the stratifications between 
the urban and the rural, and what transformations as well 
as hybrids the tensions between the urban and the rural 
create. 

Driving through my family’s neighborhood in Guangzhou, 
my aunt points out the urban villages to me — pockets of 
leftover settlements surrounded by the skyscrapers of the 
Central Business District (CBD). Free-floating, these places 
are libertarian islands in the city, where village mayors can 
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still sell their land to developers in an act of self-eradica-
tion, ridding the skyline of themselves and their diminu-
tive buildings forever.

Guangzhou’s neighbor, Shenzhen, is also full of urban 
villages. Like any storied place, Shenzhen has a poetic 
origin story. As I stand in the Shenzhen Open Innovation 
Lab (SZ OIL) with my friend and collaborator Maya, we 
listen to the SZ OIL’s founder, David Li, tell us the history 
of Shenzhen.

Shenzhen is a city built on exceptions. David explains that 
when the Chinese government decided to experiment with 
capitalism in the 1980s, it didn’t want to expose existing 
major cities like Beijing or Shanghai to the risk of failure. 
Instead, the government chose Shenzhen, a tiny cluster of 
fishing villages, even building up a wall in some parts to 
demarcate the boundary between socialism and capitalism.

Since the beginnings of the experiment, Shenzhen has 
exhibited all kinds of hockey-stick-shaped growth that 
people in Silicon Valley talk about in hushed tones of 
exaltation. The population has skyrocketed from 30,000 to 
almost 12 million, the cost of living has gone up, innova-
tion is surging, and the time it takes to create, design, or 
build a new product decreases day by day.

David gives us a tour of Huaqiangbei, the electronics city 
in Shenzhen that spans several blocks and is written about 
extensively in the Wall Street Journal and Wired. Inside, 
tiny booths that are six by six feet wide are packed to 
the brim with objects. These booths sell everything from 
mobile phone parts to SD cards to fidget spinners, head-
phones and wireless chargers. Behind each of these tiny 
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booths is the power of a full factory, and a company that 
makes several million RMBs a year.

Many of these items are “white-labeled” technology, 
and some of the factories behind the stalls are Original 
Equipment Manufacturers (OEMs). White-labeled technol-
ogy comes in many forms, from software to the electronics 
sold at Huaqiangbei that end up being branded and sold 
as AmazonBasics headphones, LG DVD players, or even 
HTC phones. If the default design you see at the market 
doesn’t suit your brand, you can easily get an item’s design 
tweaked. 

For all the Instagram ads and Kickstarter campaigns about 
a new kind of headphones or a faster wireless charger, 
many of those items come from Huaqiangbei, where the 
objects are repackaged from their original white-labeled 
condition and given a marketing gloss. Outside of the 
market, there’s conveniently an entire street devoted to 
freight shipping, where companies can help you ship your 
product anywhere in the world, and offer advice on dodg-
ing import/export taxes.

“Shanzhai is a Cantonese term, 
originally used as a derogatory 
word for knock-offs—because 

people from rural mountain 
villages couldn’t afford real 

Louis Vuitton or officially 
produced DVDs of Friends.”
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Open-Source on Hyperspeed

In Shenzhen, 山寨 (shanzhai) has a different meaning 
than mountain stronghold—yet the term so eloquently 
expresses a continuity, a history, and a genesis. Shanzhai is 
a Cantonese term, originally used as a derogatory word for 
knock-offs — because people from rural mountain villages 
couldn’t afford real Louis Vuitton or officially produced 
DVDs of Friends. As a result, there was the cheaper, 山寨 
version that was a mere imitation, coming from low-end, 
poorly run 山寨 factories.

David, along with the scholar Silvia Lindtner, has been 
researching the innovation ecosystem in Shenzhen for 
the past few years, and they have proposed the term “new 
shanzhai.” Part of the original shanzhai economy began 
with copying DVDs. Since copied DVDs couldn’t be played 
by name-brand players (an attempt to control piracy or 
simply due to DVD quality issues), a whole set of products 
were created to support the copied DVDs — and from there, 
a wildly creative ecosystem appeared.

This is the new shanzhai. It’s open-source on hyper-
speed — where creators build on each other’s work, co-opt, 
repurpose, and remix in a decentralized way, creating orig-
inal products like a cell phone with a compass that points 
to Mecca (selling well in Islamic countries) and simple cell 
phones that have modular, replaceable parts which need 
little equipment to open or repair. 

Shanzhai’s past has connotations of knock-off iPhones 
and fake Louis Vuitton bags. New shanzhai offers a 
glimpse into the future: its strength is in extreme open-
source, which stands in stark contrast to the increasingly 
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proprietary nature of American technology. As startups in 
the Bay Area scramble to make buckets of money, being in 
this other Greater Bay Area makes it clear why there’s so 
much rhetoric about China overtaking the US. It is.

“Imagine paying for a long-
distance bus ticket or a 

coffee from the local diner in 
Cheyenne with a cell phone.”

Before we leave the Huaqiangbei market, David gives us 
some research advice. The way people use technology 
tends to be the same in cities, he says, but the real story is 
in the countryside. While using ApplePay in San Francisco 
is similar to paying with WeChat in Shanghai, the scale 
of technology’s pervasiveness is more apparent in rural 
China than the rural US. 

For example, imagine paying for a long-distance bus ticket 
or a coffee from the local diner in Cheyenne with a cell 
phone. There are still parts of the rural US without cell 
phone service, places where you feel untracked and like 
you might disappear. Yet even in one of the poorest prov-
inces in China, QR codes will follow you from towns to 
villages.

David points to Taobao villages, 淘宝村, as an example 
of how far tech companies in China are willing to go to 
expand their user base. Taobao villages are a concerted 
effort by Alibaba to bring e-commerce into the countryside, 
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where Taobao provides the infrastructure and training for 
villagers to sell their goods online. The other end of that 
ecosystem is 农村淘宝 (rural Taobao), where even the most 
remote villages can buy cotton bedding and new shoes at 
their local 服务站 (help station), and the end-to-end logis-
tics are taken care of by Taobao. This also fuels a whole 
new economy of aspiring small business owners in villages, 
who buy in bulk online to build small stores and supermar-
kets, rather than peddling their wares in informal markets. 

“When I get back to San 
Francisco, I joke with people 

that I have not traveled in 
China — I have time-traveled.”

Time Machines

In 2017, the writer Ning Ken coined the term 超幻 (chao-
huan) to describe the collision between fantasy and fact in 
China. When talking about technology in China, it’s easy 
to make parallels to the US. The more interesting parallels 
lie between reality and science fiction.

When I get back to San Francisco, I joke with people 
that I have not traveled in China — I have time-traveled. 
Shenzhen to Guangzhou takes a mere thirty minutes 
on the high-speed train that runs at 186 miles per hour. 
Through the turnstiles, a passport reader scans your ID 
and ticket, displaying your face on a screen. A green box 



LETTER FROM SHENZHEN / 239

appears, using facial recognition to signal that you are 
allowed to pass.

My face is just another set of measurements in a database, 
somewhere. How secure that database is, I don’t know. 
How secure my payment information in WeChat is, I don’t 
know either. It has become unfashionable to talk about 
censorship and surveillance in many intelligentsia circles in 
China, especially in comparative contexts between China 
and the US. It is difficult to have broad conversations 
about privacy and security policies when so much of the 
grand technological experiment in China is still unfolding. 

And at the heart of it always hums the question, just 
how cultural is the construction of technology? As many 
scholars such as Joe Karaganis, Jinying Li, and Lucy 
Montgomery have asked, how can piracy help expand 
media and technological access in China? Why is creative 
reuse and the lack of intellectual property protections in 
Shenzhen seen as knock-off culture by many in the US, 
when the actual conditions are more like open-source? 
How does the vibrant economy in southern China challenge 
Western notions of authorship and copyright? Is technology 
less universal than we think? 

Xiaowei R. Wang is a hacker, thinker, and designer in the 
San Francisco Bay Area. She is the creative director of Logic.
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Our Failure issue will explore how technology fails 
us — and how we fail technology. Machines malfunction, 
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Play is older than culture. Culture needs human society, 
whereas animals play all the time. The origins of  
computers also lie in play — code-breaking and imitation 
games. Today, the gaming industry makes over one  
hundred billion dollars per year and we gamify everything 
from exercise to sex to sleep to crowdsourced scientific 
work. In the era of “do what you love,” the lines between 
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