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= (qi

= (qi), in traditional Chinese culture, is an active principle forming
part of any living thing, from [Wikipedia](https://en.wikipedia.org/wiki/
Qi)

"Human beings are born [because of] the accumulation of gi. When it
accumulates there is life. When it dissipates there is death... There is
one qi that connects and pervades everything in the world." -- from
the great [Zhuangzi](https://en.wikipedia.org/wiki/Zhuangzi) explaining

= (qgi) as material continuity.
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Protecting a multi-million dollar investment is not tribalism.

It's actually the whole point of a tribe: protecting what is inside whatever binds the tribe together, against the
forces outside the tribe. You may not see it as such, but there is very clearly a "GPU" tribe doing its best to
diss the ASIC tribe, and vice versa. It may not be evident from inside one of the tribes, but it sure as heck is
evident from the sidelines.

As far as my point about inevitability of hardware obsolescence:
| actually attempted to make the point contrary to this.

And then you go on to describe which parts of hardware obsolescence you have no objection against, while
mounting an argument that is entirely against hardware (GPU) obsolescence.

New hardware with new tech such as GDDR6 or HBM3 will, and should, outperform older inferior
hardware, this comes with a price tag. What will not happen is that GDDR5 will outperform GDDR5 or
$500 hardware will not outperform $1000 hardware. It will not matter what kind of boards and enclosures
you package this silicon in.

It's selective at best and specious logic. Why are you OK with $1000 hardware outperforming $500 hardware
without being OK that maybe the $500 difference in hardware cost could in fact be an ASIC??

Your argument is not standing on firm principles here, because you are being selective in your position.

Special purpose technology is often beneficial, although it almost always hurts the incumbent ecosystem.
Automobiles are very custom engines, with the sole purpose of taking people from point A to point B. Back in
the days of horses, we also had engines, and we also had the entire carriage industry up in arms against
these horseless carriages, because their investment in horses and barns was about to be made obsolete.
The result of active lobbying by horse-cart industry includes laws to have people walk in front of cars. This
had the intended consequence of making cars more expensive and less practical, versus the espoused
consequence of being safer. But it's patently ludicrous, in hindsight.

I'm not just picking one example. Personal computers were attacked by the mainframe industry. ATMs really
messed up the lives and occupations of millions of tellers. The Internet destroyed "long distance minutes" as
a business. There are millions of miles of perfectly good copper wire in the ground to every house in the
US... rotting.... because we have wireless phones instead...

Innovation happens and special purpose devices - whether ASIC or not - intervene and render trillions of
dollars of capital obsolete. GPUs occupy no special pedestal in technical Darwinism, and it is absurd to treat
them as some sacrosanct technology. Regardless of how loud the priests of the GPU tribe are shouting.

Cryptocurrency itself is disrupting banks, and it's deliciously ironic that a faction within a disruptive technolog
movement is up in arms against an internal disruption of its own technology!

If there's a device that mines just as much ETH for a fraction of the electricity, anyone who cares about the
planet will want it to succeed. Even if it means the starvation of the GPU tribe. So has it ever been, so will it
always be.

Reply Share Report Save

greerso = 2 points - 2days
ago



* ¥

It's actually the whole point of a tribe: protecting what is inside whatever binds the tribe together,
against the forces outside the tribe. You may not see it as such, but there is very clearly a "GPU" tribe
doing its best to diss the ASIC tribe, and vice versa. It may not be evident from inside one of the tribes
but it sure as heck is evident from the sidelines.

Symantecs. My point is about who is incentivized to protect the network.

You have incorrectly assumed that my stance is anti-asic. | do not care what the hardware is, | care abou
making the hash as decentralized as it can be or crypto assets have no value to me. | would like to see
other PoW algorithms adopt ProgPoW and | would like to see those networks mined by various hardware
types, GPU's if hobbyists continue to want to do that, ASIC's for plug and play convenience, hybrid
gpu/fpga’s, even GPU's in a plug and play enclosure with ready to mine software.

If there's a device that mines just as much ETH for a fraction of the electricity, anyone who cares abou
the planet will want it to succeed. Even if it means the starvation of the GPU tribe. So has it ever been
so will it always be.

You talk smart, surely you understand that the W in Proof of Work is measured by the energy spent on it.
If you're spending less energy, you're working less. Each time energy is saved, more devices are added,
difficulty goes up and no extra security or energy savings was accomplished.

Before you go on and paint me as Tribe GPU again. I'll say this one last time. | am an owner and
supporter of GPU's, ASIC's and FPGA's. | will support and purchase whatever else comes next.

Reply Share Report Save
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You have incorrectly assumed that my stance is anti-asic.

But you are pro-ProgPOW. The only purpose of ProgPOW is to be anti-asic. It has no other value. |
assumed your stance pro-ProgPOW was aligned with its only purpose. Apologies if i got that wrong,
but if you aren't pro-GPU then what the heck is the point of being pro-progPOW? Make-work?

I would like to see other PoW algorithms adopt ProgPoW

Why? It's just an algorithm. How about if they use ETHHash? Personally, | would prefer if ETHHash
becomes as prevalent as 802.11, which only occurred when there were chips for that. Why not have
chips for ETHHash and drive it into everything? Why should everything come with a GPU and only a
GPU and never evolve past that? Unless of course one is a member of tribe-GPU, in which case
totally understandable.

| want the same thing. | am arguing from the basis of history which suggests that the fastest path to
ubiquity is to embed functionality in cheap silicon, and not entrench it in expensive $500-a-pop GPUs.

Proprietary advantage is not how the endgame emerges. Otherwise, Texas Instruments would own th
entire PC market. And they don't.

| care about making the hash as decentralized as it can be or crypto assets have no value to me.
Me too. But let's take that apart.

First, | detect ZERO evidence that ASICs are a cause of centralization. In fact, although they are
widely assumed to exist, all evidence requires that they are remarkably broadly distributed, and
therefore just as benignly centralizing as GPUs. Mining farms are far more of a centralizing force than
"ASICs", and we don't seem to have anyone railing against these.

Second, "making the hash as decentralized as it can be" - that doesn't have to be anti-ASIC on an a-
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priori basis. Bitcoin seems to be surviving (In fact dominating) and It's algorithm Is completely
dominated by ASIC. So you are arguing a non-sequitor in the face of the only evidence that exists.
Diverting ETH Devs to implement ProgPOW is taking away resources from usable applications, from
PoS, and from all kinds of things. It's a side-show to the main event.

surely you understand that the W in Proof of Work is measured by the energy spent on it.

No, | do not understand this, because it is wrong. The "W" in proof of work is measured in hashes per
unit time. That happens to correlate to the energy spent, but is only 1:1 between devices that have the
same energy cost per hashes-per-second. A device that generates the same number of hashes-per-
second at 1/10 the energy generates the same WORK (the W), but 1/10 the energy cost. It isn't
accidental that we don't call it PoE.

Sorry, but | am not so easily fooled.

Each time energy is saved, more devices are added, difficulty goes up and no extra security or
energy savings was accomplished.

Again, not true.

Mining is a tournament business: adding more miners does not increase the number of ETH that are
mined, because difficulty algorithm adjusts. It does change who gets the ETH that is mined. When we
are at equilibrium, and there is a distribution of energy-cost per unit hash-per-second, what it means is
that less efficient (and costly) devices become less profitable and drop out, and more energy efficient
devices take their place, and the hashpower remains constant, if the devices coming in cost the same
as the devices going out.

If there is a cost advantage to the energy efficient devices, and energy is the only cost, then yes, the
total hashpower would go up by a factor of 10 and then the ETH reward per unit energy would not
change. But since there is a capital cost of hardware that needs to also be considered, and this is non
trivial compared to the energy cost, and needs to be compensated by the ETH that is earned, the net
energy cost of the same amount of hashpower is lower.

Before you go on and paint me as Tribe GPU again.

Apologies. | wasn't talking about you per-se, but as a voice of the pro-progPOW constituency, which is
dominated whether knowingly or unknowningly by the priests of the GPU tribe. | can't tell whether you
are a priest in disguise, or one of the brainwashed flock, or just someone advancing an argument that
doesn't rest on the reasons they think it does. But "you" is meant collectively.

if it looks like a duck and quacks like a duck, not my fault if | lump it in with all the other ducks.
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The only argument to say that ProgPoW is anti-asic is that in order for an asic to be financially
viable it must be able to monopolize the network hash. If this is true, then yes, I'm anti-asic. | do nc
believe this to be true (even if it is slightly true today).

ProgPoW is not a complete PoW algorithm, its a design philosophy that can be applied to any
memory hard PoW algorithm. Instead of leaving space for an inefficient arms race, it it forces the
hardware to work hard.

One algo for all chains is dangerous for all but the dominant chain. See every single 51% attack.

A measurement in hashes is meaningless, the energy consumed to solve a hash is what matters.
Go back to the principles behind Proof of Work, even before Blockchain. Work comes at a cost,
that is why we value it. If few parties can hash the same while expending less energy their signals
(hashes) are not as trustworthy because they are not expending as much energy to perform the
work as the rest of the network. If all of the network can hash more for less energy, they will keep
buying devices. Hardware is an asset, energy spent is a liability. Hardware costs are recouped in &
relatively short period of time. See https://medium.com/@OhGodAGirl/the-problem-with-proof-of-
work-da9f0512dad9

With regards to the short period of PoW left on ethereum, | am anti-asic and maybe this is where |
look and sound like a duck. The change from PoW to PoS is my reason for this. New eth asic's are
coming, it is in the interest of the companies making those asics and the purchases of them to
make a fork to PoS a contentious one, whether or not they are successful will not matter for all the
bad press it will cause further sullying the name of crypto.

Reply Share Report Save
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The only argument to say that ProgPoW is anti-asic is that in order for an asic to be
financially viable it must be able to monopolize the network hash.

40 § Wrong. In order for an ASIC to be viable it has to give miners a marginally better return on
investment than mining with a GPU. Period. The same can be said about the next generation o
GPU. If either ultimately displace less capital-efficient mining rigs, previous generations of
GPUs, whatever, that's a consequence of economic Darwninism, not an a-priori requirement fo
an "ASIC", or a "GPU".

Also, ProgPOW is "anti ASIC" merely and precisely because it is pro "only GPU". This is by
design and no amount of fancy language footwork changes this fact. If you are a member of the
"Only GPU" tribe, then you clearly not a member of the "something-that-isn't-a-GPU" tribe.
Whether you admit it or not.

Instead of leaving space for an inefficient arms race, it it forces the hardware to work hard.

Come on, now you are just coloring inside the lines. ProgPOW forces GPU hardware to work
hard, and it forces anything that isn't a GPU to be exactly like a GPU if it wants to work at all.
Which is to say, it forces only GPUs.

The change from PoW to PoS is my reason for this. New eth asic's are coming, it is in the
interest of the companies making those asics and the purchases of them to make a fork to
PoS a contentious one, whether or not they are successful will not matter for all the bad
press it will cause further sullying the name of crypto.

Oh dear, it appears you haven't been paying attention.

First, a "fork" to PoS isn't happening. There is no fork, which is the elegant finesse of Shasper.
Once Constantinople goes through, everything necessary to shift to PoS can happen WITH NC
FORK. this is why it was so important to delay Constantinople until the miners are up against a
wall.

Second, even without ProgPOW, when ETH shifts to PoS, what precisely do you think 150
Terahash worth of GPUs are going to do? Roll over and play dead? We saw what 10 TH of
GPUs heading over to ETH Classic did. There already isn't enough alt-coin hashing to absorb
all the GPUs on Ethereum, let alone ASICs. That problem is already yours to navigate.
Multiplying the participants by two isn't going to make it twice as bad. Ultimately, you are
suggesting to defend against the oncoming tsunami by building a sandcastle. Not very wise.

Reply Share Report Save
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Software Is Eating the World

Four Key Product Principles from WeChat's
Creator

by Connie Chan

Throughout China, Allen Zhang is known as the “father of WeChat”. Zhang'’s public persona
has much the same cultural importance and weight as the American legacy of Steve Jobs. He
is renowned in China’s tech scene as an artist and philosopher, as well as for his fierce mission
against anything that degrades user experience. Product managers throughout China have
flocked to work at WeChat to learn from Zhang’s product acumen and learn from the product-
driven (versus engineering or design-driven) environment he has built.

Zhang's English Wikipedia article, on the other hand, is three sentences long.

While we often discuss the very different product approaches that Mark Zuckerberg and Evan
Spiegel have adopted when it comes to building social networks, the conversation feels
incomplete without the Allen Zhang approach. For the last eight years WeChat has been at the
forefront of social innovation: popularizing money as a means of communication via Red

Packets; pioneering Mini Programs (free-standing services that don’t require an app download);
and overall becoming the world’s most popular super app, directly connecting netizens with
brands and businesses.

Part of the silence around Zhang has to do with the fact that he tends to shy away from the
media, only speaking publicly once a year, at the WeChat annual developer conference.
Zhang recently delivered a four-hour speech at the 2019 conference, where he shared his
philosophy on product to the world. This post highlights four key principles of Zhang’'s 2019
speech and sheds light on his novel way of approaching product.

#1 The Golden Principle: The user is your friend

The backbone of Allen’s product philosophy is thinking about users as his friends. This means



designing products with sincere best intentions for the users and putting their interests above
all others — even company stakeholders. For Zhang, the importance of always putting the user
first is very simple: “Only when we treat users with genuine empathy will our products be used
for a longer time.” What this means to Zhang is that product design should not be reduced to
“processes” that can be continuously optimized by data-driven teams. He believes there is an
amount of whimsical inspiration that process optimization cannot solve for.

Another consequence of Zhang's prioritization of the user experience is a tendency to avoid all
monetization that might negatively impact daily platform use. Allen’s take on whether or not to
maximize monetization potential is black and white: “If WeChat was a person, it would be your
best friend based on the amount of time you spend on it. So, how could we put an
advertisement on the face of your best friend? Every time you see them, you would have to
watch an advertisement before you could talk to them.” Unlike many other Chinese apps,
WecChat has no VIP subscription that provides an enhanced user experience, nor a full screen
ad upon launching the app. Despite all the advertising revenue potential with an app that has
over one billion daily active users, WeChat limits ads in its social feed to just two per day.

#2 Technology is for efficiency

Allen takes an extreme view of the purpose of technology and its role in our lives: “People only
have 24 hours in each day. The internet’'s goal should not be to reduce our lives to spending all
time outside of eating, drinking, sleeping, and digesting (JJO) on our mobile phones.” He
believes that the mission of technology should be solely to improve a user’s efficiency, and that
the greater industry’s focus on time spent in app is flawed. Technology’s ability to increase our
efficiency should be paramount: “As a tool, WeChat must help users get the most useful
information in the shortest possible time.” Zhang admits there are plenty of ways to increase
use time, “but this would not sit well with users because it lowers their social media efficiency...
We care about the question, ‘Are we the most fast and efficient?’ This alone is the best tool.”
This mindset has a number of parallels to Steve Jobs’ original minimalist vision for the role of
smartphones in our day-to-day lives.

One example of how this is incorporated into product design in WeChat is how read receipts or
message delivery notifications are handled. WeChat does not give any indicators of when a
message is sent or read — because Zhang'’s goal is for the user to send messages, and then
exit the conversation. In his view, this principle is the only path to long term viability.

It may seem counterintuitive that a man who has created China’s most popular social network
is focused on efficiency, seeing his product as a tool rather than a social destination. But for



Zhang, WeChat'’s core use case is to simplify how its users maintain relationships, which in
turn should give users more time away from their phones. He justifies the role of technology
here as increasing social efficiency: “If there was no Internet in the real world, everyone would
socialize [in person], maybe go to dinners, attend parties, and meet up with friends. But this
kind of offline social efficiency is relatively low because it must cut across space and time.”

#3 KPIs are secondary

One of the most shocking management ideas that Zhang holds dear is that over-incenting
teams with KPIs (key performance indicators) — a widely held practice in the US — is in fact
counterproductive. Zhang's team does track key metrics, but they are mostly observed and
used as evidence in a supporting role rather than driving product strategy. Importantly, product
strategy and performance evaluations are never defined in terms of key metrics. One could call
it a “data informed” versus a “data driven” approach.

So if KPIs are not the primary target for product, what is? Again, Zhang's teams are driven by
user needs above all, and in their world, good metrics are the by-product of understanding
users and never the primary goal. “Our teams have developed the habit of thinking about the
deeper meaning behind each function and service,” said Zhang. “If a function is done purely for
traffic, and we can’t think of what value it brings to the user, this feature is problematic or not
long-term.”

Too many, Zhang feels, are distracted and misled by this focus on traffic — including many
great product managers. “PMs in many industries are misled by their companies. Because the
purpose of companies is to increase traffic, everyone’s KPIs are based around producing
traffic. Thus, everyone’s job is not to create the best products, but to use all means possible to
acquire traffic.” So rather than over orient on hitting particular traffic metrics, Allen pushes his
team to focus on organic customer acquisition and organic adoption of new features. This
means even though WeChat’'s audience of over 1B MAU’s could easily be leveraged to
promote new features, Zhang believes it is critical to step back and first observe natural growth:
“During the first five months of WeChat, we didn’t promote any new features. If a user is not
willing to share items naturally, it is meaningless how much we promote products.”

The best products, in Zhang’s opinion, not only have organic adoption but also require no
explanation. During his four-hour speech, Zhang spent 45 minutes describing WeChat's latest
feature: Time Capsule (WeChat's take on the stories format). When he concluded that portion
of his speech, he paused and observed, “I think a good product doesn’t need to be explained. |
explained so much that it's a clear indication we didn’t do well enough.”



In short, for Zhang and the WeChat team, KPIs are secondary only; intuitive, user-friendly
product is the north star at the core of every decision.

#4 Decentralized ecosystem

WeChat's bottom navigation bar has only four tabs: ‘chats’, ‘contacts’, ‘discover’, and ‘me’. This
is deceptively simple; as we’ve written in the past, this super app is used for far more than

messaging. Much more akin to an operating system, WeChat can be used for a wide range of
activities — playing games, booking hotels, shopping, browsing news, even using Microsoft
Office. The catch however, is that each user has to actively search for and discover all of these
3rd-party services themselves.

Using WeChat is like setting up a brand new iPhone in 2019 and not having an AppStore to
search for apps. In order for a WeChat user to add an official account or Mini Program (3rd
party software), he/she needs to know the exact nhame to search for, have a specific QR code
to scan, or be linked to the developer’s page via a friend. At first glance, this seems like an
extremely poor discovery experience (and business model) — so what would drive Zhang and
his team to design the ecosystem this way? Most platforms have a three-sided product with a
triangular relationship between the user, a developer/publisher and the platform operator. In
this scenario, the platform may encourage users to trust certain developers — either as a result
of paid advertising or by presenting a list of the top trending products. The result is often that
the big developers usually get bigger.

Zhang pushes WeChat instead to build a many-sided system, where WeChat resides as the
“caretaker” of the overall environment. In this decentralized ecosystem, developers are forced
to earn their own growth ideally by providing the most value they can to end users. As Zhang
said in his 2018 speech, “Our job is more to let the good services emerge, which is showing
respect towards our users.” To Zhang, decentralization, in this case leaving all Mini Programs
and official accounts on an even playing field is integral to creating a long-lasting ecosystem: “If
we didn’t decentralize, Tencent would have monopolize Mini Programs but we wouldn’t have
the external developers. It seems as though Tencent would obtain short-term profit, but lose the
ecology.”

To this day WeChat does not provide users with a list of trending official accounts or Mini
Programs to follow. Users are left entirely on their own to find developers, and vice versa. Yet
less than two years post launch, there are over one million Mini Programs and over 200M
DAU'’s of these Mini Programs. Zhang believes the ecosystem’s early success is a result of his
stark deemphasis on metrics. “If we had created Mini Programs based around meeting KPIs,”



Zhang said, “we wouldn’t even have known how to formulate the KPIs. If you surround yourself
with metrics, you probably will never meet them.”

Zhang's idealism has manifested itself in what at times looks like a blunt stubbornness to focus
on product and product alone. But on the other hand, it is perhaps precisely this product
stubbornness that has also have made Zhang a great businessman. Over 1B users log into
WeChat each day; the product is so trusted by its users that WeChat Pay has over 800 million
MAUSs who have linked their payment credentials and regularly use the product for mobile
payment. And stubbornness aside, Zhang remains open-minded and willing to re-evaluate his
own views. In 2012, Zhang gave his first speech on product (unofficial translated slides here).
That particular speech lasted 8 hours and 20 minutes, and part of his conclusion was,
“Everything that | just said is incorrect.” His ending is a call for critical thinking — to constantly
challenge your beliefs, deny your own conclusions, and reassess your decision-making
process.

A strongly product-led philosophy driven by principles like these is not without its challenges.
Critics say Zhang's approach to thinking about product may not always be realistic in terms of
company viability. User-first product philosophy is integral for long-term survival, but in the
short term, it can be at odds with maximizing shareholder value. Studying Zhang’s product
philosophy raises a few questions: Are these principles generalizable? If WeChat had been a
standalone private company versus part of Tencent, would it have been able to postpone
monetization for so long? What lessons can be learned about investor patience and looking at
the big-picture? And finally, how does a creator that is so opinionated on product not become a
bottleneck for his or her team? As Zhang also stated in his speech: “Good products require a
certain level of dictatorship, otherwise it will contain a lot of different opinions and fragment
product character.”

But just the act of considering such product-led principled thinking can push us to new ideas,
frameworks and innovations, such as — in what ways can these principles be adapted for
different business models? And how might thinking of product as a tool be applied or adapted
to other sectors that traditionally focus on daily-use time? Only time will tell whether Allen’s
principles are correct or incorrect. Nevertheless, discussing them and creating a mindset to
challenge ourselves is critical to creating our own product philosophy.

Zhang’s speech was delivered in Chinese; English translations and this grouping into principles
are our own.

Thanks to Avery Segal for his research help.



Happy Lunar New Year! Check out our other pieces on tech trends in China — and
innovation beyond — in this roundup.

Subscribe to our newsletter!
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iliana weller
10 December 2018

A tale of 132 e’s

(Updates moved to follow-up post: “the [E]nd of eeeee”,)

A few weeks ago my most popular repository on GitHub was crowbar, a Rust
crate that I'm particularly proud of. It wasn’t necessarily good, but it did
something interesting. It has 168 stars.

It was overtaken by a repository named by the maximum number of e’s.

It cannot be cloned.

Cloning into 'eeeeeeeeeceeceececeeececeeceeceeceeeeeeeeeceeceeceeeeeeeeeeeeeeeeeeee
fatal: remote error:

is not a valid repository name

Email support@github.com for help

“Why? )

“Why?” is the most frequently-asked question about this repository. Here is as
good of an answer as you’ll get:

At some point I wanted a GitHub organization named by 32 a’s. This was taken,
so I tried with “e”. Now I had an otherwise useless organization.

A few weeks later I noticed I owned this organization. I then did the most
chaotic neutral thing I could and created the longest possible repository name.

That’s the whole story.
I created it as an empty repository, as I like to make the first commit myself.
This was when I learned I couldn’t push to this repository via git. I couldn’t fork

it because it was empty, so I had to delete it and recreate it with a README.md.

I then posted about it on the fediverse and some folks had fun — five of the first
six pull requests are my friends.




The unstoppable e98e

Some folks found it again around November 16ish and provided extremely
valuable community contributions.

Friday evening (December 7), it started receiving an incredible amount of
attention from an unknown source. PR #53 proposed a number of programs that
infinitely printed “e”, and once that was merged dozens of others managed to
help turn the repo into a Dadaist Rosetta Code.

Around that time, it hit GitHub’s trending page. I'm writing this early Monday
morning and it’s been there for at least 36 hours, and at the top for 24. It was
wonderful to watch it overtake Microsoft’s announcement that it would move
Edge to the Chromium engine.

Apparently we broke GitHub’s daily trending repositories email, too.

It’s okay to not understand

It wasn’t too long after we hit trending for a significant amount of negative
feedback to be hurled our way.

Some of it was perhaps defensible, alarmed that the “best” (?!) repo on GitHub
that day was an absurd celebration of obnoxiously long repository names. Of
course, GitHub’s trending page is merely a discovery tool, not a daily awards
show, and like any computer-generated list of “what’s popular” should be read
critically.

Someone asked “what it is supposed to represent that an emplovee of a large

company is making such a garbage repository” as if my employment at a

massive dystopian megacorporation quickly taking over the world has anything
to do with this.

Another user told me to go fuck myself after spreading their shitty attempts at
humor over dozens of issues. They remain blocked by the e30e organization. We
unilaterally added a code of conduct shortly after that incident, which brought
the sorts of trolls you’d expect out to play too.

A tweet called the repository a “waste of public resources”, which may be a
mistranslation, but is otherwise a gross misunderstanding of GitHub’s business
model.




Many more people looked at our repository and didn’t understand. Instead of
walking away, they clicked the issues tab and opened an issue asking what the
hell we were doing.

Our industry teaches a lot of people that there is nothing they cannot learn, and

we have a critical mass of arrogant people in tech and on GitHub. It’s incredibly

toxic and I never want to maintain a real repository this large on GitHub, paid or
not.

I see the double-digit number of pull requests on the repository, roll my eyes,
and wonder if I should just throw in the towel and archive the project.

But without fail, every time I think that, there’s an absolutely beautiful pull
request waiting.

(Updates moved to follow-up post: “the [E]nd of eeeee”,)
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This repository has been archived by the owner. It is now read-only.
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Join GitHub today
GitHub is home to over 31 million developers working together to host and
review code, manage projects, and build software together.
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e e e @
D 415 commits ¥ 1 branch © 0 releases 22 Fetching contributors
PYilion ASSERBN @ C++ Shell JavaScript Other
Branch: eeeeeeeeeeeeee... ¥ Find file
Clone or download ¥
LinuxMercedes Merge pull request #430 from thatsnotnice/eeeeee eeeee
Latest commit dc7¢c259 Dec 11, 2018
[ .gitignore ignore what's not e Dec 11, 2018
E 2E.py add python scripts to convert any files to eE files and convert back. Dec 10, 2018
[E) CMakeLists.txt Fix for Ou Dec 10, 2018
2 CODE_OF_CONDUCT.md EEEE_EE_EEEEEEE.EE Dec 8, 2018
E E2.py add python scripts to convert any files to eE files and convert back. Dec 10, 2018
[E README.md Merge branch 'eeeeeeeeeeeeeeeeeeeeeeee’ into badge Dec 11, 2018
Be Putitin a circle Dec 7, 2018

) e.Dockerfile Dockerfile -> e.Dockerfile Dec 10, 2018
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) e.aheui
E e.ahk
(2 e.applescript
) e.arnoldc
E e.asm
Eeb

E e.bas

E e.bat

E) e.bf

E e.birl

2 e.bmp
E e.bro
Eec

E e.chl

El e.cc

E e.cfm

E e.chai
2 e.chpl
B e.clic

E e.cmd
E e.coffee
Ele.cpp

B ecr

E e.cs
Eed

E e.dart
[ e.delphi
2 e.dfy
Eee
Eleepy
Eeel

2 e.emojic
2 e.epf

B e.eps

E e.erl

E e.ex

B efr7

E e.fo0

E e.fbx

£ e-flutter.dart
Eefs

[ e.fsharp.fs

Ee.g4

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

Add e.adb file in order to support Ada

let O0(aheui) spits e foreeeeeeeeeeeeeeever
AutoHotkeeeeeeeeeey

DEEE ... such applescript. many say. wow.
eeeeeeeeee e.arnoldc

Optimize e.asm

EEeeeeeeeeeceeeeeeeeeeceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

Add BASIC version of eeeeeeeeeeeeeeeeeeeeeee

Eeeeeeeee Eeeeeee/EE-EEE eeeee eeeeee (eeee eeeee eee eeeeeee)

Make e.bf print "e" infinitely

Bambam's "It's show time" Recursive Language
e.bmp

e.bro

make e.c follow e.cpp's example

(C0b0|) EEEeeeeeeeeeeeeceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee...

Update e.cc

Create e.cfm

e.chai

chpl e

eeeeeeeeee e.cljic

Add e.cmd file in order to support REXX
Add coffeeeeeescript
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
eeeeeceeeeeceeeee eeeeee e

include using statements
eeeeeeeeeeeeeeee d eceee

Eeeeee e.eeee

Update and rename e.pas to e.delphi
Added e.dfy - Dafny. Verifies that the code given is correct.
Create e.e

Update e.e.py

add Emacs Lisp implementation

e.emojic

Update and rename e.pas to e.epf

Add e.eps

eeerr eerlll
eeeeeceeeeeeceeeeeceeececeeeeeeeeeeeceeeeceeeeeeeeeee
add fortran 77 e

e in fortran 90

E?
edd ferth
Create e.fsharp.fs

€eeeeeeeeeeeeeeeeeeeeeeeeee parseeeeeeeeeeeeeeeeeer
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E e.linux.arm.S
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2 e.pde

El e.php

) e.php3

B e.pl

E e.png

2 e.pro

[E) e.properties
B e.ps
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gameboy

Optimize Go implementation
Create e.groovy

Eeee e.gz

Holy E

EEEEEEEEEEEEEEEEE

Haskell without any additional imports

eeeeeeeeEEEEEEEEEEEEEEEEEEEEEEEEE

eeeeeeeeeeeeeeeeeerb
EEEeeeeeeeeeeeeeeeeeeeeeeeeeeeeceeeeeceeeeeeeeeeeeeee

whoops i forgot to actually make it an ijs file

(MS|L) EEEEeeeeeeeeeeeceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee. ..

eeeeeeeeeeee(arduino)
Created e inverted file
loLang eeeeeee-ing
eeeee "printin" ee "print"

update
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added jsfuck support

eeee eeee

React JSX eeeeeeceeceeceeceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee. ..

args are optional now

Add Linux (ARM 32-bit) version
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
LOLCODE, An esoteric programming language
e==e instead of true

e.m

Add MBR version

eeeeeeeeeeceeeeeeeeeeeeeeeeeeeeee come se fosse antani

(Markdown) Eeeeeeeeceeeeeeeeeeeeceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee. ..

eceml edded

Nim

eeeeeeeeeeEeEEEeee odt

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

remove new line

EEeeeeeeceeeeeeeeeeeeceeeeeceeeeeeeeeeceeeeeceeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
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e
Add e.png

e
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Postscript
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Merge pull request #405 from HastingsGreer/patch-1

e.q
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Adding sclang
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Eeeeee e.svg (#144)

Update e.swift

phone home

Added support for TCL

Create e.tex

Teeeeeeeeeeeeeeeceeeeeeeeeeeeraform
CEEEEEEEEEEEEEEEEEECEERECEECRECECEERECEECRECECRECECEEREREE
eeeeee e.toml

eeee eeee

eeeeeee e.v

ee eeeee eee ee e e ee eee?
eeeeeeeeeeceeceeeceeeeeeeceeeeeceeceeeeeeeeeeeeeeee vhd
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[eee] Eee e.wav eeeee e ee e eeeee ee
[*] Updated E.X68 for infinite E
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E e macOS_64.S apleeeeeeeeeeeeeeees Dec 9, 2018
[E e_mips.asm add mips assembly example Dec 9, 2018
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[ eaas.sh EEEEEEEEREEEEEECEREEEEEECEREEEEEECEREREECECEREEEERECECEREECECECEREE L. .. Dec 8, 2018
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Technology as a geological phenomenon: implications for
human well-being

P. K. HAFF

Division of Earth and Ocean Sciences, Nicholas School of the Environment, Duke University,

Box 90233, Durham, North Carolina 27516, USA (e-mail: haff@duke.edu)

Abstract: The technosphere, the interlinked set of communication, transportation, bureaucratic
and other systems that act to metabolize fossil fuels and other energy resources, is considered to
be an emerging global paradigm, with similarities to the lithosphere, atmosphere, hydrosphere
and biosphere. The technosphere is of global extent, exhibits large-scale appropriation of mass
and energy resources, shows a tendency to co-opt for its own use information produced by the
environment, and is autonomous. Unlike the older paradigms, the technosphere has not yet
evolved the ability to recycle its own waste stream. Unless or until it does so, its status as a para-
digm remains provisional. Humans are ‘parts’ of the technosphere — subcomponents essential
for system function. Viewed from the inside by its human parts, the technosphere is perceived
as a derived and controlled construct. Viewed from outside as a geological phenomenon, the tech-
nosphere appears as a quasi-autonomous system whose dynamics constrains the behaviour of
its human parts. A geological perspective on technology suggests why strategies to limit
environmental damage that consider only the needs of people are likely to fail without parallel
consideration of the requirements of technology, especially its need for an abundant supply

of energy.

The case for a new geological epoch has been
articulated by Crutzen and others (e.g. Crutzen &
Stoermer 2000; Crutzen 2002; Steffen et al. 2011)
with the argument that the impact on and co-option
of natural processes by human actions has become
sufficiently intense that the characteristics of the
recent but mostly natural Holocene world no lon-
ger adequately correspond to the suite of Earth
surface processes operating today. Among the con-
sequences of human actions that have or are threa-
tening to significantly alter natural Earth function
are the exploitation of a large fraction of the
Earth’s land surface for human purposes, 38% of
which was agricultural land in 2009 (FAO 2011),
fixation of more atmospheric nitrogen than fixed
by all natural terrestrial processes (Vitousek et al.
1997), appropriation of terrestrial organic material
equivalent to 40% of net primary production (Vitou-
sek et al. 1986), extinction of biological species,
which, at the current rate, exceeds that leading up
to the ‘Big Five’ mass extinction events of geologi-
cal history (occurring at the end of the Ordovician,
Devonian, Permian, Triassic and Cretaceous peri-
ods) (Barnosky et al. 2011), interception by dams
of 25-30% of global sediment load (Vorosmarty
et al. 2003), impoundment of up to 15% of global
runoff (Nilsson et al. 2005) and consumption of
energy at ¢.20% of the rate of photosynthetic
energy flow through the biosphere (Sassoon et al.
2009). Moreover there is an expectation of contin-
ued change in Earth function as a consequence of
human activity (IPCC 2007), including further

warming of the atmosphere, shifts in the geograph-
ical distribution of species, continued recession of
glaciers, melting of permafrost, vanishing of late-
summer Arctic sea ice, and continued sea-level
rise. To emphasize the importance of human
actions on Earth function, a new name, ‘Anthropo-
cene’, has been proposed for the modern geological
epoch (Crutzen & Stoermer 2000).

Technology from the outside

The logic of inaugurating a new nomenclature to
reflect the changed and changing conditions of the
globe over the past few centuries is convincing.
Here, we offer a slightly different emphasis on the
nature of this recent transition out of the Holocene
by highlighting the role that technology plays in
defining the world we now inhabit. The prolif-
eration of technology across the globe defines the
technosphere — the set of large-scale networked
technologies that underlie and make possible rapid
extraction from the Earth of large quantities of
free energy and subsequent power generation, long-
distance, nearly instantaneous communication,
rapid long-distance energy and mass transport, the
existence and operation of modern governmental
and other bureaucracies, high-intensity industrial
and manufacturing operations including regional,
continental and global distribution of food and
other goods, and a myriad additional ‘artificial’ or
‘non-natural’ processes without which modern

From: WATERS, C. N., ZALASIEWICZ, J. A., WILL1IAMS, M., ELLIS, M. A. & SNELLING, A. M. (eds) A Stratigraphical
Basis for the Anthropocene. Geological Society, London, Special Publications, 395,
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civilization and its present 7 x 10° human constitu-
ents could not exist. If the term ‘anthroposphere’ is
meant to emphasize the role of human beings as
causative agents responsible for Earth transform-
ations that define the Anthropocene, the use of
‘technosphere’ suggests a more detached view of
an emerging geological process that has entrained
humans as essential components that support its
dynamics. (To aid readability, and where confusion
will not result, the word ‘technology’ is sometimes
used below as a synonym for ‘technosphere’.)

Because we design, manufacture, deploy and
maintain many of the parts, or ‘artefacts’, of which
technology is composed, and then network them
together to obtain a desired function, it is nat-
ural for humans to see the technosphere from the
‘inside’ and to think of it as a purely derivative
phenomenon, dependent entirely on humans for its
creation and continued existence. However, that is
only half the story. The human population, at any-
thing like its current size, is deeply dependent on
the existence of the technosphere. Without the
support structure and services provided by technol-
ogy, the human population would quickly decline
towards its Stone Age base of no more than ten
million (US Census Bureau 2012) individuals. The
technosphere is not ‘just’ a human-created phenom-
enon, because, except for simple artefacts like stone
tools, humans did not create technology indepen-
dently, but only in the context of existing techno-
logical systems. From the outside, that is, from its
own vantage point, notwithstanding that its human
parts are essential, technology appears to have boot-
strapped itself into its present state. This is the same
process that characterizes all emergent complex
systems vis-a-vis their small-scale components; that
is, large-scale dynamics appears spontaneously (e.g.
Laughlin & Pines 2000; Werner 2003) and defines
an environment within which small system com-
ponents must operate.

Moreover, small components (which may them-
selves be systems) that are essential to overall sys-
tem function often do not operate independently,
but are constrained by and often depend for their
existence on the emergent properties for which
their own actions provide necessary support. If the
parts are simple enough, they can survive the
demise of the emergent system they once helped
define, as sand grains remain when the dune dis-
perses. However, more complex parts, like the
stratigraphic layers inside a dune, often can main-
tain their existence only in the environment they
help create (signature aeolian stratigraphy vani-
shes with the dune). Similarly, in the ruins of col-
lapsed civilizations, surviving parts tend to be
simple and inert, like the scattered stone blocks
that once cooperated to define a building or monu-
ment. The more complex, dynamic parts of the

civilization — buildings, institutions and cities —
often cannot maintain their existence if the larger
system they helped define ceases to exist. In a
similar way, humans have become entrained within
the matrix of technology and are now borne along
by a supervening dynamics from which they can-
not simultaneously escape and survive.

In this paper we adopt the non-anthropocentric
view that technology is a global phenomenon that
follows its own dynamics, representing something
truly new in the world — the opening phase of a
new paradigm of Earth history. In this sense one
might say that technology is the next biology.

Commonalities and contrasts between
technology and earlier paradigms

Global extent

Identifying commonalities between the techno-
sphere and older geological paradigms helps paint
a clearer picture of the potential role of the techno-
sphere as a defining and potentially enduring mode
of Earth organization. Identifying contrasts on the
other hand helps to show how the technosphere
must evolve if it is to finally attain a true paradig-
matic status.

Geological paradigms are recognized as such
partly because their dynamics are far-reaching —
indeed global — in extent, like the paradigms
expressed by the hydrological cycle, atmospheric
circulation, plate tectonics and biological pro-
cesses. In recognition of the fact of global coverage
we refer to the spheres: the hydrosphere, the atmos-
phere, the lithosphere and the biosphere. In a sim-
ilar way technology penetrates to nearly every part
of the globe through a web of communication
and transportation networks. On land the techno-
sphere transports large quantities of solids further
and faster than any natural process except sedi-
ment transport by rivers (Haff 2010). The tech-
nosphere is also manifest in the wide distribution
of myriad artefacts such as needles, motors and
medicines, and by technological or technologically
assisted processes like pumping and harvesting,
as well as by nominally human activities that are
closely tied to technological processes, such as
watching television or filling out tax forms. Most
such localized systems, processes and artefacts
derive from, or are connected either directly or
indirectly to, the globe-spanning networks of the
technosphere.

If we take the State (capitalized to indicate a
political entity rather than a generic state of a
system) as an example of a large coherent com-
ponent of the technosphere, then almost all the
world’s people are parts of (subject to) States and
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thus are parts of the modern technosphere. The
principal exceptions are certain populations that
occupy mountainous or other difficult-to-access
terrains, such as swamplands. One of the best stud-
ied (Scott 2010) examples of these remote, outside-
the-modern-technosphere populations is Zomia
(population on the order of 100 million), a rugged,
mountainous region in SE Asia that is congruent
with no State but laps across the boundaries of
China, Vietnam, Thailand and other internationally
recognized polities. Here, the early technosphere
appeared in the last millennium or two in the form
of States occupying valley bottoms and depend-
ing for their existence on wet-rice cultivation and
the presence of large, sedentary human popula-
tions. The mountainous hinterlands of Zomia pro-
vided protection over many centuries for tribal
peoples who, surviving through swidden agriculture
and non-sedentary (‘nomadic’) lifestyles, rejected
the hegemony of the valley States, which were
unable to easily project power beyond the smooth
flatlands that sustained the valley padis. Continued
evolution of technology with instantaneous com-
munications over great distances, domination of
the third dimension by aircraft, and introduction of
heavy machinery to construct roads and railways
through difficult terrain had, by the mid-twentieth
century, threatened the existence of humanity’s
largest, and one of its last, refugia from the techno-
sphere. In subduing the last vestiges of mass resis-
tance to assimilation, the technosphere seems to
be approaching, as if towards a mathematical
limit, domination of 100% of the world’s people.
The technosphere is in any practical sense a glo-
bal phenomenon, spanning the planet and absorb-
ing into itself almost all of the world’s human
population.

Appropriation of resources

The physical components of a geological paradigm
are constructed from parts cadged from the Earth’s
supply of resources, including from resources used
by older paradigms. For example, the biosphere is
built up in large part of carbon, oxygen and hydro-
gen (water) abstracted from the atmosphere and
the hydrosphere, and incorporates inorganic atoms
derived from mineral grains in the lithosphere.
The technosphere abstracts water from the hydro-
sphere for urban consumption, irrigation and to
supply industry, appropriates organic material
from the biosphere (such as wood and agricul-
tural products), uses material from the lithosphere
for building materials and foundations and as a
medium to support agriculture, and captures oxy-
gen from the atmosphere to support the combus-
tion of its main energy source, fossil fuels derived
ultimately from the biosphere, as well as for the

burning of food calories, which power its human
and other animal parts.

Redesigned organisms, such as those that com-
prise livestock and cereal grains or that produce
fibres for textiles, can be interpreted as newly con-
structed parts of the technosphere rather than as
appropriated parts of the biosphere. Although the
processes that govern domesticated organismal
metabolism are essentially the same as those of
related organisms in the natural biosphere, the dom-
esticated organisms themselves exist with their
present large populations only because of techno-
logical processes that support them and which they
in turn support. Most of the physical organisms
themselves were never part of the natural bio-
sphere but were born, so to speak, directly into the
technosphere. Only the information on how to con-
struct them was appropriated. In the same way,
human organisms, whose function is essential to
the existence of the technosphere, can be viewed
as newly constructed technological parts based on
old design information (DNA) captured from the
biosphere.

Besides appropriating mass and information,
a geological paradigm must capture for its own
use some fraction of existing energy stores and
flows. Because geological paradigms are dynami-
cal systems that help to define the global environ-
ment, their power requirements are large (data in
the following from Sassoon et al. 2009; see also
Hermann 2006). Units of power are terawatts,
™ (1012 W). From an incident solar flux of c.
162 000 TW, the atmosphere absorbs energy (or
destroys or converts exergy, or usable energy) at a
rate of 31 000 TW, of which c. 870 TW appears as
kinetic energy of the winds. The hydrosphere
absorbs another 41 000 TW in evaporating water.
Absorption by the biosphere of 15000 TW leads
via photosynthesis to the generation of chemical
energy in plant matter at a rate of c. 90 TW, of
which the technosphere appropriates almost 10 TW
(agriculture and forestry). Fossil fuels, uranium and
renewable energy sources provide energy to the
technosphere at a rate of ¢c. 17 TW (IEA 2012).
This is an appreciable fraction of the geothermal
energy flux (32 TW), the biochemical energy flux
(90 TW) and the gravitational power load of the
world’s rivers (7 TW), suggesting the susceptibility
of parts of the land surface, the biosphere and the
fluvial portion of the hydrosphere to disruption or
appropriation by the technosphere.

Geological paradigms emerge when a large
energy source is available and the environment
contains many similar parts whose individual prop-
erties provide a basis for collective use of avail-
able energy to perform work. Molecules of oxygen,
nitrogen and water are abundant; they form fluids
under a wide range of environmental conditions
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(conditions of temperature and pressure that their
own collective properties help create), and, under
forcing powered ultimately by solar radiation, they
constitute large aggregated volumes of water and
air that flow across the planet. Because each mol-
ecule of a given type has identical properties, essen-
tially all molecules that can potentially participate
in their respective cycles actually will participate
if the energy supply is large enough. In a simi-
lar way, for humans, the distribution over a large
number of individuals of characteristics such as
acquisitiveness that result in demand for goods
and services requiring energy to manufacture and
deliver, renders human parts susceptible to entrain-
ment into large-scale collective behaviour in the
presence of a suitably large accessible energy
source, such as fossil fuels. As with the molecules
that support the atmospheric and hydrological para-
digms, similarities between parts make it probable
that each human participates in the dynamics of
the emerging technological paradigm.

If the inclination to acquire is not saturated
at a given level of average per capita energy con-
sumption, there is scope for technological energy
consumption to increase. The ‘principle of max-
imum entropy production’ (PMEP) asserts that
sufficiently complex dynamic systems will evolve
to a state in which usable energy is consumed as
fast as possible, consistent with extant constraints
(Kleidon & Lorenz 2005). Although not proven
(but see Niven 2009), PMEP appears to have
had some success in application to energy con-
sumption by the Earth’s atmosphere in predicting
the distribution of average meridional temperature
and cloudiness (Paltridge 1975). PMEP applies to
steady-state systems and thus is not expected to
describe the present state of rapidly accelerating
technological energy use. However, if a state of
higher energy consumption can potentially be rea-
lized, that is, if there are no constraints that prohibit
a faster rate of energy consumption, then PMEP
suggests that the technosphere will tend to evolve
towards increased appropriation of usable energy
(Haff 2013), bearing its human parts along in
the process.

Conservative nature of geological paradigms

Geological paradigms are conservative. The ele-
ments and functionality of pre-existing paradigms
can survive the emergence of a new geological para-
digm, even in the face of capture of some of their
structural and metabolic resources. In a thermodyn-
amic transition occurring less than 200 hundred
million years after the formation of the molten
planet, the Earth’s surface solidified (Wilde et al.
2001), representing an early crustal paradigm; the
pre-existing magma ocean did not disappear,

however, but lived on just beneath. Later in Earth
history, the biosphere arose and modified the atmos-
phere (e.g. by oxygenation), the hydrosphere (by
influencing precipitation patterns, groundwater lev-
els and river flow) and the solid Earth surface (by
enhancing weathering and soil formation and by
impeding erosion), but the earlier paradigms contin-
ued to function, if in modified ways. The winds still
blew, the rivers still flowed, and mountain ranges
still rose and fell. More recently, technology has
appropriated large quantities of ‘natural resources’
from the biosphere, hydrosphere and lithosphere,
but, at least for the time being, the ancient para-
digms continue as globally organized systems.
One reason for the conservatism of paradigms is
that the conditions required for their emergence
and function were defined to a large extent by the
pre-existing environment, which provided a frame-
work conducive to the gestation of the new para-
digm and without which ramp-up of the emergent
dynamics would not be possible. For example,
plate tectonics required the continued existence of
the fluid Earth — if in modified form — in order
for plates to move across the Earth’s surface, to
subduct and for new plates to form, while biological
systems required the continuing function of the
hydrological cycle, and so on.

Technology emerged on an Earth filled with
materials, energy stores and flows, and functioning
dynamical systems that were products or compo-
nents of these earlier natural paradigms. Processes,
systems and stores that today remain essential to
human well-being (and thus to technological func-
tion) comprise the elements of what is called
natural capital (e.g. Daily 1997). Natural capital
includes the Earth’s thick, fertile soils, mineral
resources, bacterial and chemical populations that
breakdown or recycle wastes, sources of fresh
water, soil mechanisms that filter or detoxify con-
taminants, a reasonably stable and equable cli-
mate, and biological diversity, among many other
examples. A principal criticism of the rapidly
expanding growth of technology centres on its
non-conservative function, that is, on the effects of
the destruction of natural capital as measured by
(high) rates of, for example, urban growth, land-
use change, destruction of rain forests, extinction of
biological populations, and consumption of finite
stores of oil, gas, coal and other Earth materials on
which our well-being depends. Their conservative
nature still serves earlier paradigms, but technology
seems to be on a course to abandon the conser-
vative dynamics that has been essential for its
emergence and function. Technology is the first
geological paradigm complex enough to become
aware, through its human components, of the essen-
tial contribution to its own existence of the support
provided by established paradigms. Whether this
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awareness will lead to the conservation of a suffi-
cient quantity of natural capital to maintain tech-
nological function (and thus the well-being of
humans) is the basic question of environmental
science. The answer to this question may also deter-
mine whether or not the technosphere will, in the
long run, become an established rather than a
failed geological paradigm.

Recycling of mass resources

Recycling of mass resources plays an essential role
in the function of established geological para-
digms. A water drop falling from a cloud on its
way to the ocean must be replaced by an equivalent
mass of evaporated (recycled) water or the hydro-
sphere will soon cease operation for lack of atmo-
spheric moisture. Whether it be the lithosphere,
hydrosphere, atmosphere, biosphere or techno-
sphere, over a long enough period of time the
(finite) mass resources on which paradigm func-
tion depends will be drawn down in the absence
of recycling, leading to limitations on paradig-
matic activity. In biology, Liebig’s law of the
minimum (Odum 1971) stipulates that plant popu-
lation growth is controlled by the availability of
the ‘scarcest’ nutrient. Return of nutrients to the
soil by organisms is a recycling process that helps
limit the effects of scarcity of essential minerals.
The technosphere recycles some kinds of materials.
Over much of the history of technology, metals like
gold and silver have served an important role in
facilitating mass and energy flows through society.
Coinage was not discarded after a sale, but instead
soon returned to the monetary circulatory system.
Many other metals are important nutrients for tech-
nological metabolism (e.g. rare earth metals), and
a few are used as major structural elements (prin-
cipally iron and aluminium). As ore deposits are
exhausted, metal recycling (e.g. Rauch & Pacyna
2009; Goldstein 2012) will become increasingly
necessary if the technosphere is to maintain its
high level of metabolic function. However, at the
present time, the technosphere is a poor recycler
of many of the critical resources that it uses.

In a closed environment like the Earth (essen-
tially no mass input or output), every metabolizing
system must eventually recycle its own waste pro-
ducts (or rely on other systems to do so), otherwise
accumulation of spent material (i.e. pollutants) will
impair system function. If leaf litter produced by a
forest were not recycled it would soon build up to
a point where the trees that produced it were
buried by their own detritus. In the case of the tech-
nosphere, the most important example of mass pol-
lution may be the buildup of atmospheric carbon
dioxide. Warming of the atmosphere is likely to
lead to rapid sea-level rise and submergence of

coastal cities and infrastructure, putting as many
as 200 million people at risk of becoming environ-
mental refugees (Myers 2002). The ensuing cli-
mate disruption could also lead to large-scale crop
failures through drought, flood, pest infestations
or other possible impacts of climate destabiliza-
tion (Ehrlich & Ehrlich 2013). Failure of even a
modest fraction of the industrial global agriculture
enterprise (which in its use of nitrogen fixed
through the Haber—Bosch process is estimated to
support c. 40% of the world’s population; Smil
1999) would be a disaster for humanity. If continued
carbon emission without recycling should ulti-
mately degrade or eliminate the participation of a
large enough number of humans in their active
roles as technospheric parts, then the metabolism
of the technosphere would decline.

The recycling shortcomings of the technosphere
with respect to carbon and other essential inputs
may make it appear a poor candidate for a new para-
digm, especially when compared to the ability of,
say, the biosphere to recycle its own waste. How-
ever, this comparison is somewhat misleading.
Over geological history the biosphere has also
failed to recycle its own wastes, with catastrophic
consequences for many species. In the time lead-
ing up to the Great Oxidation Event about 2.4
billion years ago (e.g. Lenton & Watson 2011),
proto-cyanobacteria evolved that were capable of
oxygenic photosynthesis, using sunlight to split
water, freeing up electrons for metabolic use.
These novel organisms, however, failed to recycle
the resulting toxic oxygen waste stream. As a con-
sequence of loading the atmosphere with large
quantities of poisonous waste, much of the rest of
the biosphere was forced to evolve mechanisms to
detoxify or respire oxygen, or to retreat to seques-
tered anaerobic environments (Sessions et al. 2009).

Today, the biosphere is, in the main, an effective
recycler of its own wastes, partly as a consequence
of the long period of time that evolution has had
to select against organisms that degrade their own
ability to reproduce by polluting their environment
or that are unable to tolerate levels of environ-
mental pollution generated by the rest of the bio-
sphere. That technology exhibits a massive failure
to recycle may be a consequence of its status as a
new geological phenomenon. Over a long enough
period of time, mass flow loops may close. Whether
the rapid pace of technological change will generate
effective recycling mechanisms for the resulting
waste stream soon enough to limit having a large
impact on the climate, and hence a braking effect
on technology, is unknown. Although technology-
driven climate change may exacerbate key vulner-
abilities in areas such as food supply, infrastructure
and human health (Schneider er al. 2007), to the
detriment of human as well as technospheric
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well-being, the ability to recycle at a rate that can
maintain current environmental conditions is not
necessarily a requirement for the continued emer-
gence of a technological paradigm. The experience
of the biosphere in the wake of the Great Oxida-
tion Event shows that even a massive failure to
recycle environmental pollutants need not necess-
arily signal the end of a paradigm. If technological
recycling fails to spin up soon enough to avoid
catastrophic (as seen by humans) reorganization of
global Earth function, that may not be the end of
the game but just a change in rules. In the extreme
case that Homo sapiens became extinct, then
presumably the emergence of the technological
paradigm would stop, and the evidence of the brief
technological excursion by the Earth would be com-
pressed to a thin line in the future sedimentary
record. Technology would have been an event, ana-
logous to the Cretaceous—Tertiary impact, not a new
paradigm of Earth function. However, if human
extinction does not occur, then the technosphere
may survive the large changes in environmental
variables that it is causing, as has been the case for
the biosphere. By adjusting to the new Earth envi-
ronment, in company with a stressed but surviving
human population, the technosphere may evolve
in ways we cannot predict or perhaps even imagine.

Autonomy of paradigms

Natural geological paradigms that emerged before
humans came on the scene were autonomous. That
is, by definition they needed no human deliberation
or control in order to function, a condition that might
seem to distinguish them from the technological
paradigm. We tend to see technology as a human
construct under our control. Technology seems to us
not autonomous but critically dependent on humans
and human actions. Humans design, manufacture,
construct, deploy and maintain key elements of the
technosphere. Certainly, the technosphere could not
exist without its human component. On the other
hand, neither can any other system maintain its
existence without the participation of its com-
ponents — the hydrological cycle could not exist
without the supporting activity of its water mole-
cules, the rock cycle without its mineral compo-
nents, and so on. That the technosphere requires
for its function the participation of certain critical
parts, even if they are people, does not by itself dis-
tinguish it from other geological paradigms.

One apparent difference between the techno-
sphere and other paradigms is that for classical geo-
logical paradigms like the hydrosphere, the parts
seem to come along for the ride: a drop or mole-
cule of water is borne along in the hydrological
cycle like an object on a conveyor belt. Technologi-
cal systems on the other hand are often seen as

driven by human decision and human actions (Haff
2012). People are proactive; technology is reactive.
The computer responds to human intentions and
commands. Not only did people design and manu-
facture it, but we personally decide how to use
it — when to plug it in, turn it on, what keys to hit,
and so on. The autonomous nature of technology
comes more clearly into view when we move
beyond technological artefacts that people interact
with directly and consider larger technological
systems, which contain people among their parts.

A refrigerator is a technological artefact over
which the owner has some control, but the electric
power grid to which the refrigerator is connected
is not under the owner’s control. In fact, the power
grid is not really under anyone’s control. It is
quasi-autonomous in the sense that it cannot be
shut down by human decision except for short
periods of time, and most of its function occurs
without human intervention or even knowledge.
However, because modern complex society could
not function without an essentially continuous sup-
ply of electricity, the grid must be functional most
of the time for the present technosphere to exist,
independent of the actions of any person or group
of persons. Any large-scale attempt to shut down
the flow of electricity would meet immediate resist-
ance. Periods of disruption or failure in a tightly
coupled system, like a regional component of a
national power grid, are possible in the event of
sabotage or the chance occurrence of rare but
small cascading events, but such failures are more
in the nature of glitches from which recovery is
eventually possible rather than examples of terminal
failure. The makeup of the grid with its rugged
components, backup systems, redundancy, reserve
capacity, alarms and other security systems make
it much more than just a system that satisfies the
basic physical requirements for generating and dis-
tributing electric power. If this is all it were, then
the grid would have the same characteristics as a
table-top physics experiment that could be arbitra-
rily taken down or reconfigured on the fly by
human decision. Instead, the grid bristles with pro-
tective capabilities that help avoid or defend against
challenges, human or otherwise, to its basic func-
tion. It is as if the table-top laboratory apparatus
were to get a mind of its own and strongly resist
any actions by the experimenter that threatened
its functionality. In other words, the power grid is
autonomous.

Moreover, the property of autonomy is suffi-
ciently well developed that it trickles down even
to the technological artefacts that we normally
think we control. We open and close the refrigerator
on impulse, but it is very difficult for a typical
‘owner’ to unplug his refrigerator for any extended
period of time — say for a few days. This is an
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objective observation that the reader can test for
himself. The refrigerator shares a part of the auton-
omy of the grid to which it is connected and resists
challenges to its functionality, especially attempts to
cut off its power source.

The technosphere thus exhibits a number of
properties of earlier geological paradigms. It is
autonomous. It is a global phenomenon. It appropri-
ates Earth resources, including energy, mass and
information, for its own uses on a large scale.
However, unlike earlier Earth paradigms, which
recycle most of their waste products, the techno-
sphere does little recycling. The future of the tech-
nosphere as a paradigm rather than just an episode
in Earth history is contingent upon the emergence
of effective recycling mechanisms.

Implications of the new paradigm

There is strategic value in looking at technology
from the ‘outside’ as an emerging geological
phenomenon. The problem of coping with the con-
sequences of technology and technological change
offers different answers, depending on whether we
think of technology primarily as a human-generated
and controlled phenomenon, or whether we look
at it as a quasi-autonomous phenomenon that in
effect operates according to its own dynamics.
Looking at technology from the inside, we tend to
formulate solutions to the problem of natural
capital degradation that draw a straight line from
the seemingly excessive use of resources like
energy to policies that might restrict such use.
However, prescriptions such as constricting the
resource stream on which the function of technology
depends, for example by taxing carbon, tend to
encounter resistance. Technology is not passive
but has evolved mechanisms for its own defence —
a requirement of any dynamic system whose long-
evity is measured in a large number of internal
clock cycles, such as the time between cell phone
bills or elections. The most important of these
defenses is preemptive in nature and takes advan-
tage of fundamental properties of its human parts,
especially the property of acquisitiveness. Technol-
ogy defends its mode of operation primarily by
offering incentives such as abundant food, medi-
cines, instant communication channels and other
desiderata that bind, or even addict, humans to
the system that produces them, as well as by less
subtle mechanisms expressed via legal, judicial,
political, military and other elements of the techno-
logical armory. The upshot is that attempts to ratchet
back the rate of energy use and of consumption of
the other resources on which this cornucopia
depends, or to interfere with the continuing diversi-
fication and penetration of technology as it seeks

out new sources of energy and material resources,
are automatically resisted by the feedback loops
on which technological metabolism is based. This
is the nature of a positive feedback loop — it has
intrinsic stability against disruption — the twist
here being that humans, as sentient components of
such a loop, may feel surprise or dismay upon
realizing their enforced participation in a dynamics
they thought they controlled. Policies that are based
only on a consideration of future human well-
being and do not take into account the needs of
technology, especially the need to continue meta-
bolizing at a high rate — which is the source of the
constraints and incentives that channel human
behaviour towards technology-friendly activities
and is thus the sine qua non of technology — are
likely to fail or be slow to implement because they
consider the implicit two-way compact between
system and parts only from the viewpoint of
the parts.

With respect to human well-being, a high rate
of technological energy consumption is, by itself,
not the central problem. Global warming is not a
necessary consequence of a high rate of energy
use, but of the lack of adequate recycling mechan-
isms. The hydrosphere consumes energy more
than a thousand times faster than the technosphere,
but it recycles its own waste (fallen rainwater).
The technosphere, in burning fossil fuels, operates
without any provision to recycle a major waste
product, carbon. From the point of view of an auton-
omous technosphere, climate change is not a pro-
blem to be solved by using less energy, but by
using more energy. As seen from the dynamics of
the Carnot engine, whatever useful work is done
by a system, additional energy is required to power
a recycling mechanism.

Efforts to ramp up ‘renewable’ energy sources
such as those based on wind or photovoltaics offer
new ways to use energy to do work without the
principal drawback of fossil-fuel combustion, that
is, without the need to recycle carbon. However,
renewables technology is still technology. Try-
ing to fix the climate problem by turning to renew-
ables may therefore not lead where it seems. This
will be the case if opportunities offered by renew-
ables appear different to the technosphere than to
humans. The emergence of new technological sub-
systems that can capture abundant but previously
unavailable or little-used renewable resources like
that provided by sunlight may just as likely be
an opening move in the expansion of the techno-
sphere towards massive increases in the use of
these new resources than simply a way to substitute
new cleaner energy sources for older sources that
degrade the environment. For example, with regard
to solar energy, there is no reason to expect that the
technosphere will limit itself to extracting energy
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from just the fraction of the solar radiation flux that
happens to be incident on the planetary disk. Tech-
nology is already extending itself into space and it
may not be indifferent to the large fluxes of solar
energy available there. Geoengineering proposals
to counteract global warming by deploying a cloud
of refractive ‘flyers’ in space to deflect incident
solar energy away from the Earth are already on
the books (Angel 2006). However, deflecting sun-
light is throwing away usable energy. It is a short
step to see how this idea might be retuned to do
just the opposite — to capture the energy of pho-
tons in space that would have missed the Earth and
then transmit the energy down to the Earth’s
surface (e.g. in the form of microwaves; Glaser
1968). This is not a prediction, but illustrates how
looking at the technosphere from the outside pro-
vides its own perspective on possible Earth futures.

Whatever the future of particular renewable
energy sources, the driving forces are already in
place for transition to rates of energy consumption
that are larger than, and perhaps much larger than,
the current power level of fossil-fuel use. Two
such drivers are the unsatisfied aspirations of the
world’s energy-poor humans and the need to
recycle wastes. Average global per capita energy
use (2010) is about 40% of the rate of per capita
energy consumption in Organisation for Economic
Co-operation and Development (OECD) countries
(IEA 2012). Closing this gap would require an
increase in the power level of the technosphere by
a factor of about 2.5, from 17 TW to 42 TW. To
bring world per capita energy use to the level of
North American consumption would require an
increase by a factor of 4 to a total of 68 TW.
The need to recycle metabolic waste products gener-
ated by an increasingly energy-consumptive popu-
lation would further increase power demand. With
the appearance of effective technospheric recycl-
ing mechanisms, a third easily imagined driver of
future energy consumption would be the realiza-
tion that the current level of per capita energy use
in rich societies does not represent any kind of
natural or intrinsic or perhaps even desirable limit
to the rate at which one might use energy. If the
lives of people in rich societies today are supported
by energy use at an average per capita rate of 10 kW
(US in 2011; EIA 2012), the question may arise of
why not 20 kW in the future, for everyone? Real-
time decisions and choices by humans within the
context of their cultural and political institutions
will help determine the details of how potential
drivers translate into future energy use. However,
looking at the world from the point of view of
a still emerging geological paradigm we should
expect that the framework for our decisions and
choices will be shaped and guided by the needs of
the technosphere as well as by human needs.

I would like to thank N. Cassar and E. Goldstein for criti-
cal commentary and for suggestions for improving the
manuscript.
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Executive Summary

Emerging technologies are changing the way we live and work.
Robots are moving from the factory floor to homes and businesses
and they are increasingly able to “learn” and to make independent
choices. At the same time, anyone with a 3D printer can become a
product manufacturer, no assembly line required. As for our
Individual, human experiences, mobile devices monitor our health,
movement, and sleep to help us achieve fitness goals. And we can
visit a new place or an imaginary world with just a headset,
smartphone, or eyeglasses. New technologies will undoubtedly
improve lives, but they also come with new risks. How can courts
and policymakers address legitimate safety and privacy concerns
without derailing or delaying progress?

This second edition of “Torts of the Future”

explores four emerging technologies:

(1) robotics and artificial intelligence;

(2) virtual and augmented reality;

(3) wearable devices; and (4) 3D printing.

In each area, the report examines where
the new technology stands in its
development and the expected timeline for
advancement. It then provides an overview
of the existing regulatory and liability
frameworks and how Congress, state
legislatures, and government agencies are
addressing these emerging technologies.

After providing this background, the report
examines current and anticipated litigation.
It considers such questions as: What types
of claims are businesses in these markets
likely to face? Do traditional liability
principles adequately address risks
stemming from the new technology? Are
courts likely to alter these principles and
expand liability? Is there significant
potential for overregulation by Congress,
state and local governments, and
government agencies? And is there a need
to place constraints on liability?

Torts of the Future Il



After exploring these areas, the report
highlights recent developments in the
technologies discussed in the 2017 edition
of “Torts of the Future,” including
autonomous vehicles, commercial use of
drones, private space exploration, the
sharing economy, and the Internet of Things.

The report concludes by drawing from
litigation and regulatory developments in
each area to present guiding principles for
addressing the liability and regulatory
implications of emerging technologies.

Robotics and Artificial Intelligence

Once cordoned off from humans on the
factory floor, robots are increasingly
interacting with people in businesses and
homes. As they gain the ability to learn and
act independently, how will tort law
respond when physical injuries, property
damage, or other harms result?

Robots have long been used in industrial
settings to perform such tasks as
assembling products and moving inventory.
Robotic technology is also used in
hospitals, where it is closely controlled by
surgeons. In these areas, robots function
much like any other piece of workplace
equipment or tool and courts have applied
traditional principles of law.

As robots and other products become more
capable of making decisions on their own,
courts may look to alternative models of
liability. Agency law may allow a robot to

enter legally binding agreements on behalf
of its owner. In other contexts, robots may
be viewed in a manner similar to employees.
Courts and legislatures may also look to
principles of liability developed to address
injuries from pets. In each of these areas,
the person sued does not fully control the
actions of the third party or animal that led to
an injury, but, in some circumstances, is
liable for the consequences.

Legislators could also give robots and other
technologies with artificial intelligence a
form of legal status that makes them
responsible for their own actions and
allows them to enter contracts and own
intellectual property, much like
corporations. The European Parliament is
already considering making robots
“electronic persons.”

Virtual and Augmented Reality

Virtual and augmented reality devices and
apps transport users to an alternative
world. While this technology has exploded
in the video game industry, it has a wide
range of applications, such as allowing
homebuyers to tour a home or helping
doctors explore treatment options. These
devices both increase existing risks of
injury and lead to new liability concerns.

For example, if a person wearing a virtual
reality headset does not create a safe area
in which to use the device, then he or she
can trip and fall over furniture, or hit a wall
or ceiling. Or a virtual reality experience

(44 Once cordoned off from humans on the factory floor,

robots are increasingly interacting with people in businesses

and homes. , ,
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[O]ne court is
considering whether
placing imaginary
characters on private
property can lead to a
viable trespass or
nuisance claim.

may be so frightening it causes a real-life
heart attack. These and other types of
hazards may be addressed by providing
users with warnings of risks and adequate
instructions for safely using the device, and
by incorporating safety mechanisms into
the products.

Augmented reality devices and apps, such
as Pokémon Go, have been blamed for
injuries and deaths caused by distracted
drivers and by placing players in dangerous
situations. Tort law, however, generally
does not impose a broad duty on businesses
that provide products or services to stop
people from acting carelessly. Nor does
tort law generally impose liability on a
business for the criminal conduct of third
parties, such as when a person who is
staring into his or her phone late at night in
a desolate area is robbed.

In some cases, these technologies will
invite courts to apply existing principles of
tort law to new situations or expand
liability. For example, one court is
considering whether placing imaginary
characters on private property can lead to a
viable trespass or nuisance claim. In the
future, courts may be asked to address

whether conduct that occurs in a virtual
world, such as assault, graffiti, or theft, can
give rise to real liability and, if so, who is
responsible. Meanwhile, although courts
have repeatedly rejected lawsuits that
attempt to regulate violence in video
games, new technology that makes the
player a more active participant could
inspire a new round of litigation.

\Wearable Devices

In just a few years, wearable devices such
as smart watches and fitness trackers have
become mainstream and an integral part of
many people’s daily lives. Wearable devices
allow users to continuously track their vital
statistics, location, and movement
throughout the day and even while they
sleep. With these devices, users can more
effectively self-monitor their own health
and potentially identify health issues.

While wearable devices can introduce
significant benefits in terms of general
health and personal convenience, the
information they collect might also become
important evidence in future litigation.
Location, movement, and health
information from these devices could be
used to dispute claims related to personal
injury or workers’ compensation, or even
be used as evidence in a criminal trial.

In addition, due to the amount of health
information these devices can collect, along
with the potential lack of physician
involvement in their use, manufacturers
face potential legal and regulatory risks. The
federal government and most states have
thus far taken a balanced approach to
regulatory and liability issues involving this
technology. On the other hand, one state
law, the lllinois Biometric Information
Privacy Act, has resulted in an explosion of

Torts of the Future Il



“ [D]Jue to the amount of
health information these
devices can collect, along
with the potential lack of

physician involvement in
their use, manufacturers
face potential legal and

regulatory risks. , ,

consumer class actions, leading some
companies to decide not to sell certain
products in that state.

3D Printing

3D printing can turn digital blueprints into
physical objects. As this technology
becomes commonplace in businesses and
homes, the public will gain access to

custom products with the click of a button.

From medical devices and engine parts to
coffee mugs and replacement organs, 3D
printing is poised to bring about the next
industrial revolution.
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When an injury related to a 3D-printed
product occurs, which principles of tort law
apply? Courts will need to decide threshold
issues such as whether computer-aided
designs (CADs) are “products” and
whether a company that uses a CAD to
print a product qualifies as a “product
seller” even if it would not traditionally be
viewed as a manufacturer.

If the answer to these questions is “no,”
then lawsuits stemming from 3D-printed
products may rely on negligence claims.
Negligence law includes significant
constraints on liability but has sometimes
proved malleable. For example, plaintiffs’
lawyers may attempt to impose liability on
a company when someone copies its
design and precisely replicates its product,
and that product injures someone.
Plaintiffs’ lawyers may also target a
company that designed a product but never
made or sold it.

Thus far, there is little litigation related to
3D-printed products. What litigation has
occurred has involved a straightforward
application of tort and consumer

law principles.



The first reported
lawsuit filed against an
autonomous vehicle
manufacturer suggests
that plaintiffs’ lawyers
may attempt to impose
liability by viewing
autonomous vehicles as
human drivers rather than
as defective products.

Other Emerging Technologies:
Recent Developments

AUTONOMOUS VEHICLES

The first reported lawsuit filed against an
autonomous vehicle manufacturer suggests
that plaintiffs’ lawyers may attempt to
impose liability by viewing autonomous
vehicles as human drivers rather than as
defective products. While Congress
considers legislation intended to ease the
path for deployment of more autonomous
vehicles, states are enacting laws
governing them at a quick pace.

COMMERCIAL USE OF DRONES

A National Conference of Commissioners
on Uniform State Laws committee is
drafting a model law that would address
tort liability and defenses associated with
the use of drones. Meanwhile, state and
local governments have continued to adopt
regulations that restrict drone use, one of
which was found to be preempted by
federal law in 2017. The federal
government continues to work with state,
local, and tribal governments to develop
and test technology needed for drones to
operate safely.

PRIVATE SPACE EXPLORATION

Georgia is the latest state to enact
legislation designed to attract companies to
locate spaceflight operations by limiting
their potential liability. Meanwhile, the
Trump Administration reinstated the
National Space Council, which is
concentrating on streamlining regulations to
reduce barriers to private space exploration.
Bipartisan legislation pending in Congress
would also advance this goal.

THE SHARING ECONOMY

The Federal Trade Commission (FTC)
settled its first enforcement action
regarding data security practices in the
ride-sharing context. Ride-sharing and
home-sharing services continue to face
significant litigation.
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THE INTERNET OF THINGS

With more devices collecting and sharing
potentially sensitive data, the FTC is
broadening its enforcement net to address
concern over whether connected devices
contain sufficient security measures. The
FTC announced its first settlement arising
from a data breach involving a connected
toy. A court, however, rebuked the FTC by
dismissing an action alleging that smart
baby monitors were susceptible to hacking
where there was no consumer harm
shown. Speculative private lawsuits
alleging that connected systems in certain
automobiles are vulnerable have also hit a
red light in the courts.
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Guiding Principles for
Addressing the Liability
and Regulatory Implications
of Emerging Technology

There is no one-size-fits-all approach to
addressing liability and regulatory issues
associated with emerging technology. The
key Is to strike the right balance between
promoting innovation and entrepreneurship
and addressing legitimate safety and
privacy concerns. To achieve that goal, this
report offers guiding principles for the
consideration of courts and policymakers.



Robotics and Artificial Intelligence

Robots and other products that are programmed to learn, make
choices, and act independently have already arrived. In the
foreseeable future, they will become commonplace. When their
choices and actions are blamed for physical injuries, property
damage, and other harms, lawsuits inevitably will follow. How are
companies, courts, and governments addressing these issues? Are
current common law principles adequate to address tort claims
that arise from human interactions with autonomous robots and
other products with artificial intelligence?

The late world-renowned physicist Stephen
Hawking warned that as artificial
intelligence (Al) reaches a level where it
outperforms humans, “we cannot know if
we will be infinitely helped by Al, or ignored
by it and side-lined, or conceivably
destroyed by it.”! Similarly, Elon Musk, the
CEO of SpaceX and Tesla Motors, has
sounded an alarm, advising government
officials that Al poses a “fundamental risk
to the existence of human civilization.”?
Musk warns that Al poses “vastly more
risk” than North Korea® and that it may be
too late to respond if regulators wait “until
people see robots going down the street
killing people” to adopt safeguards.*
Perhaps of more immediate concern,
cybersecurity experts worry that, in addition
to robots developing a mind of their own,
they can be hacked, controlled by third
parties, and told to do harm.®

As autonomous robots and other products
with Al make their way into the workplace,
provide medical care in hospitals, operate
on public highways, and serve us in our
homes, hotels, and stores, they will be
involved in incidents that result in personal
injuries and other harms. Lawsuits
inevitability will follow, and the legal system
will wrestle with how to assign fault in
order to compensate the injured person and
allocate associated costs.

Arrival of the Robots

ROBOTS IN THE WORKPLACE

Robots and automation in the workplace, of
course, are not a new development. For
decades, robots have assembled
automobiles and other products in factories
and moved goods in warehouses. Injuries
and deaths associated with automated
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machines occasionally happen. These
incidents typically occur during human
intervention, such as when a worker who
enters the robot’'s “cage” accidentally
activates it during a repair or other
troubleshooting.®

The first reported death at the “hands” of a
robot occurred in 1979, when 25-year-old
Robert Williams was struck in the head by
the arm of a five-story, one-ton machine at a
Michigan auto factory, when he attempted
to retrieve parts himself after the machine
tasked with doing so malfunctioned. His
death resulted in a $10 million jury verdict
against the robot’s manufacturer. A lawyer
for the worker’s family commented, “The
guestion, | guess, is, ‘Who serves who?'"’

Safety measures have improved to prevent
such accidents, but they still occur. Among
the latest reported fatalities is VWanda
Holbrook, a 57-year-old technician who
specialized in fixing robots at a factory that
welded and stamped truck bumpers and
trailer hitches. Holbrook died in 2015 after a
robot “took Wanda by surprise,”
inexplicably moving from its assigned
section of the plant into the area in which
she was working. Upon entering the
section, “the robot hit and crushed
Wanda's head between a hitch assembly it
was attempting to place in the fixture of
[that section], and a hitch assembly that
was already in the fixture,” according to the
2017 lawsuit her husband filed against five
companies that designed, built, and
installed the robot.2 Newspaper reports
characterized the robot as going “rogue.”®

These incidents are tragic, yet robot-related
injuries and deaths are rare. According to
Occupational Safety and Health
Administration (OSHA) reports, about 30
workers suffered fatal injuries while
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working with robots over the past 30
years,'? or about one death each year. To
put this number in perspective, OSHA data
indicate that approximately 5,000
workplace fatalities occur annually.™

Thus far, the lawsuits that follow robot-
involved injuries or deaths assert the types
of traditional legal theories that come into
play when any equipment-related injury
occurs in the workplace: allegations of
design defects, such as the manufacturer’s
failure to incorporate a safety mechanism
that would have avoided the injury;
manufacturing defects; breach of implied
warranty; failure to warn; and negligence, in
addition to workers’ compensation claims.

Robots imbued with Al will have
functionality far beyond that of automated
equipment and machines. They will move
and act autonomously, make decisions and

“ Autonomous robot
interactions with workers
will become commonplace
and increasingly complex.
The sheer volume of those
interactions and their

complexity will result in
more accidents and claims.
Theories of liability will
evolve, precedents will be
established, and both
regulators and lawmakers
will respond. , ,




learn from experience, and grow in
capability beyond their initial programming.
Their use and presence will expand beyond
manufacturing to every type of workplace.
Autonomous robot interactions with
workers will become commonplace and
increasingly complex. The sheer volume of
those interactions and their complexity will
result in more accidents and claims.
Theories of liability will evolve, precedents
will be established, and both regulators and
lawmakers will respond.

In short, robots are being freed from their
cages. Already collaborative robots, known
as “cobots,"” are the fastest-growing
segment of the robotics industry, projected
to hit $135.4 billion in 2019, according to
the tech research firm IDC.™? Cobots are
designed to function in tandem with human
co-workers. In addition to their use in
industrial settings, cobots may be found
performing such everyday tasks as acting
as security guards in the mall or making
pizza."”® Some Lowe's hardware stores have
“LoweBots"” roving the aisles, helping
customers find what they need (in multiple
languages) and tracking inventory.'* These
types of robots are generally cheaper,
lighter, and more versatile than robots that
operate in factories. They can be
programmed by employees without
robotics training. Some include Al.
Importantly, some cobots are expressly
designed to seek out and interact with the
public, not to operate in isolation. If a

worker or customer is injured, then all
involved are potentially liable, including the
cobot’'s manufacturer, its software
developer, and its owner.

Some law firms are already advertising their
services specifically to individuals who may
have been injured by a robot at work. For
example, a New York personal injury firm'’s
website advises construction workers hurt
by a robot to file both a workers' comp
claim and a product liability action: “So,
what you should really do if a robot injures
you is talk to an attorney who has
experience in both workers' comp and
third-party liability suits. That way, you can
choose the most advantageous strategy for
recovering your rightful compensation.”'®

ROBOTS IN HEALTHCARE

In The Empire Strikes Back (1980), Star
Wars introduced us to medical droids,
including the 2B-1 surgical droid that
treated Luke Skywalker after he was
attacked by a Wampa and again after he
lost his hand in a lightsaber duel with Darth
Vader. Perhaps a future episode will explain
what remedy a patient has in a galaxy far,
far away when a surgery performed by a
medical droid goes wrong. Today, on Planet
Earth, surgical robots are a reality (as are
robotic prosthetic hands) and the results
aren’t always perfect, whether due to flaws
in the technology, decisions made by the
humans trained to use them, or the
unpredictability of medical outcomes.'®

[R]obots are being freed from their cages.
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Robots have proven advantages over
human surgeons. They can operate with a
level of consistency, precision, and
steadiness that even the most skilled
surgeon cannot match. They can also
complete procedures less invasively,
reducing the need for open surgeries that
come with increased risk of complications,
infections, and recovery time.

Today, robots used in medical procedures
are closely controlled by human surgeons.
For instance, the most common robotic
surgery tool is Intuitive Surgical, Inc.’s

da Vinci Surgical System. This Food and
Drug Administration (FDA)-approved medical
device serves as an extension of human
doctors’ hands, allowing surgeons who sit at
a console a few feet from the patient to
operate through small incisions rather than
major cuts, and to make more precise
movements. For over two decades,
credentialed surgeons have used the
system for laparoscopic surgeries to treat
conditions in gynecology and urology as well
as thoracic, cardiac, and general surgery.

As in other situations in which an error or
bad outcome occurs during or after surgery,
lawsuits have followed some procedures in
which the da Vinci system was used. In fact,
some plaintiffs’ lawyers advertise on
television and through the internet to
generate claims alleging “robotic surgery
malpractice.”"” As of late 2017, Intuitive
Surgical was facing 43 individual product
liability lawsuits and a multi-plaintiff case that
includes 55 patients from 22 states.' Since
these “robots” basically function as a high-
tech tool, not as an autonomous
replacement for an experienced surgeon,
these lawsuits generally allege traditional
medical malpractice claims against
healthcare providers and ordinary product
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While robotic surgery
litigation to date has not
involved products
incorporating Al, medical
device makers may face
new liability that could be
applied to such
products.

liability claims against the manufacturer.
Plaintiffs may claim, for example, that the
physician was not properly trained on how
to use the device or warned of its risks.
These cases, like any other medical injury
case, have the potential for high awards.™

While robotic surgery litigation to date has
not involved products incorporating Al,
medical device makers may face new
liability as a result of such technology. In
February 2017, after a jury returned a
defense verdict, the Washington Supreme
Court found that Intuitive Surgical had a duty
to warn the purchaser of its device—the
hospital that credentialed the doctor—of its
risks.?’ The state high court ruling departs
from the traditional application of the learned
intermediary doctrine, which requires a
company that makes a medical device or
prescription drug to adequately inform the
patient’s doctor of the product'’s risks so that
the doctor can talk with the patient about
what might occur given that individual’s
medical condition. Had the case been re-
tried, plaintiffs’ lawyers would have tried to



convince the jury that the hospital, if properly
informed of the risks of the technology,
would not have allowed doctors to use it.?’
After the ruling, however, the case settled.?

Defense lawyers view the Washington
decision as an outlier based on the specific
language of Washington's Product Liability
Act that other courts are unlikely to
follow,? but plaintiffs’ lawyers predict that
“in 20 years, it will be well-established
everywhere."? Manufacturers of medical
devices express concern that allowing such
a novel theory could chill innovation and
interfere with the doctor—patient
relationship.?®

As surgical robots become less dependent
on human doctors or even truly
autonomous, plaintiffs are likely to rely on
existing law as well as to try to further
expand defendant liability. This type of
technology is already on the horizon.
Researchers have shown that robots can
perform basic medical procedures. For
example, the Smart Tissue Autonomous
Robot (STAR) has proved capable of
stitching tissue on its own. Researchers
have tested the system, which is
composed of a robot arm, suturing tool, and
imaging system, on tissue harvested from
pigs, finding that it can outperform
surgeons. Eventually, the technology may
play a part in some of the over 44.5 million
soft-tissue surgeries performed in the
United States each year. STAR's
developers hope to move toward clinical
trials, where they can show the
technology’s capacity to avoid human error
and become smart enough to make
adjustments when complications arise
(e.g., excessive bleeding).?®

Surgeries that use autonomous
technologies will not occur until after the

FDA has approved clinical trials and,
eventually, regular use of such devices.
Following FDA approval, when a bad
outcome occurs, questions will arise about
whether the surgical robot had defective
hardware or programming, was improperly
maintained, or was inadequately monitored.
Such claims will be based on both product
liability and medical malpractice law, and
will focus on alleged design defects and
user negligence. These cases, while
complex, seem capable of resolution
through applying traditional legal principles,
just as in auto accident cases where the
negligence of one or more drivers and the
crashworthiness of the vehicle are at issue.

In addition, as the Washington Supreme
Court case shows, plaintiffs’ lawyers are
likely to challenge whether the patient was
properly warned of the risks of robotic
surgery. When surgery is performed by a
robot, plaintiffs might assert that the
learned intermediary doctrine does not
apply. Product liability experts observe,
however, that when that scenario occurs,
manufacturers of surgical robots will not
simply “provide patients with instructions
for use, tell them to ‘have at it" and make
up their own minds."”?” Rather, patients will
continue to rely on medical professionals to
explain the technology to them and obtain
informed consent before its use. These
medical professionals will continue to serve
as the learned intermediary and the
doctrine should continue to apply as
traditionally understood.

ROBOTS AND Al IN THE HOME

Robots and consumer products that
incorporate Al are being welcomed into
our homes.

The 2018 consumer electronics trade
show, held at the Las Vegas Convention
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Center in January, was filled with “smart”
consumer products, from refrigerators and
other home appliances to televisions. Many
products were advertised as designed to
“talk” with Google Assistant or Amazon's
Alexa. As explored in depth in the 2017
“Torts of the Future” report, connected
products, known as the “Internet of
Things,"” raise privacy issues, hacking
concerns, and questions about the extent
of a manufacturer’s duty to address issues
that may arise after selling the product.

The Las Vegas trade show featured robots
that can take photos, remind the sick and
elderly to take their medicine, and greet
children at the door.?® Some of the robots
have hands capable of gripping objects or
the ability to move and map a person’s
home, and they can learn faces, objects,
and locations associated with objects—
allowing them to fulfill a command such as
“get me a beer” while also tidying up a
person’s house.? While vacuuming robots
have long been available, robots capable of
learning to perform these more complex
tasks also now exist.

As autonomous robots become more
common in and around the home, they will
inevitably cause injuries or damage
property. A Roomba knocking into a chair or
running over a toe may not be cause for
concern, but when a larger or more
advanced robot or other Al product hurts
someone while mowing the lawn, goes on
an online shopping spree, breaks a
neighbor’s window, or drops a sick person
it is moving from a bed to a wheelchair,
litigation may result.
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How Does Autonomous Technology
Fit Within Existing Liability Models?

As products become more capable of
learning, making decisions on their own,
and developing their own “personalities,”
will existing legal principles prove sufficient
to determine liability for injuries or resolve
disputes? When such cases arise, plaintiffs’
lawyers will look at everyone involved,
including the inventor of the Al product, its
manufacturer, and its owner. There is also
movement toward providing Al entities
themselves with a form of legal status,
allowing them to enter agreements and be
subject to liability for their own actions.

LIABILITY OF THE DESIGNER

AND MANUFACTURER

At this point, when a robot or other product
with limited Al (which some call
“augmented intelligence”) is alleged to
have caused an injury as a result of a
manufacturing problem or a design defect,
or because of inadequate instructions or
warnings, the designer, manufacturer, and

“ As products become

more capable of learning,
making decisions on their
own, and developing their

own ‘personalities,” will
existing legal principles
prove sufficient to determine
liability for injuries or
resolve disputes? ,,




seller may face a traditional product liability
action. With respect to design defects,
most state courts take a risk-utility
approach, which considers whether the
benefits of using a product as designed
outweigh the risks of harm associated with
the design. Whether a reasonable
alternative design would have avoided the
harm is often a key consideration.

Other state courts consider consumer
expectations. This more subjective
approach is vulnerable to erroneous
judgments when by background and
experience jurors can only speculate as to
what a consumer might expect. Such
guesswork does not result in sound
decision making in cases involving highly
complex products because consumer
expectations regarding available safety
features may be higher or lower than what
technology allows, or may not consider
how a product must be designed to
maximize safety in a wide range of
situations.

Manufacturers will have defenses available
in these traditional product liability suits.
Those that may be particularly applicable to
cases involving robots or other products
with limited Al include whether the product
was altered or modified post-sale, or was
misused in an unforeseeable or
unreasonable manner (e.g., programmed or
commanded to complete tasks for which it
was not designed). Courts may also
consider whether the user contributed to

66

his or her injury by deliberately engaging in
risky behavior under principles of
comparative fault or an assumption of risk
defense. A manufacturer may also protect
itself from liability by providing adequate
instructions for using the product, and by
warning users of hidden dangers or risks
that cannot be eliminated through an
affordable and effective change to the
product’s design.

In the future, a key overriding issue with
respect to robotics and Al will be whether a
designer’'s or manufacturer’s conduct can
continue to be evaluated under product
liability principles when a product is learning
and changing after its sale. Should Al
products be treated as “persons” rather
than as “products?”

Manufacturing defects, which are
deviations in the design of a product from
its specifications, are subject to strict
liability. While Al products may be identical
“at birth,” upon reaching the user, they
may develop their own behaviors. Whether
a product has a manufacturing flaw is
evaluated based on its condition at the time
of sale. This would preclude a
manufacturing defect claim when an Al
product was manufactured to design
specifications but later changed.

The situation may be more complicated
when evaluating whether an Al product’s
design is defective. By definition, Al
products are designed to self-modify during
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use. This may preclude a design defect
claim. As products become more
autonomous, traditional product liability law
may fall to negligence principles, which
might focus on whether the product’s
action was reasonably foreseeable and
could have been avoided through exercising
due care.

LIABILITY OF THE OWNER

Principles of law that have developed in the
employment and animal-ownership
contexts may provide a framework for Al
owner or user liability. Both situations
involve actions that are independent of the
person sued but provide that a person may
be responsible for injuries or other damage
that occurs.

Robots as Agents. Agency is a relationship
created by contract or by operation of law
where one party, the principal, grants
authority to another party, the agent, to

act on behalf of and under the control of
the principal to deal with a third party.
Generally, the actions of the agent bind

the principal.

For example, if a smart refrigerator orders
food for the home or a robot nanny is
manipulated into buying an expensive toy
for the kids, under principles of agency law,
a court may find that the owner is bound by
such decisions. The technology may act,
based on its programming, with either the
actual (express) authority of its owner or,
because the robot’s action would give

the impression to a reasonable person

that it was authorized to act, with

apparent authority.

The U.S. Court of Appeals for the Second
Circuit has found that businesses can be
bound by the actions of robots. In a 2004
case, a website design company, Verio,
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[I]f a smart
refrigerator orders food
for the home or a robot
nanny is manipulated into
buying an expensive toy
for the kids, under
principles of agency law, a
court may find that the
owner is bound by such
decisions.

created an automated software application
to identify new websites and compile the
contact information of those who register
the sites. The “search robot” would submit
multiple queries to what is known as the
“WHOIS" system, a publicly accessible
database. Verio would then use this
information to send marketing solicitations
by email, telemarketing, and direct mail.
The problem was that when receiving the
results of a WHOIS query, users also
received terms of use stating “that under
no circumstances will you use this data to
... support the transmission of mass
unsolicited, commercial advertising or
solicitation via email.” Verio countered that
it did not enter a legally enforceable
contract when its search robot collected
information from the database, among
other reasons. The Second Circuit was not
persuaded. It upheld a preliminary
injunction against the company. While

the court did not explicitly apply principles



“ [R]obots and other AI
technologies may be viewed

in a similar manner to
employees. , ,

of agency law, it found that Verio was
bound by the restrictions triggered by
its search robots.*°

Robots as Employees. Respondeat
superior is Latin for “let the master
answer."” It generally provides that an
employer is vicariously liable for the
wrongful acts (torts) of an employee so
long as the employee is acting within the
scope of his or her employment. This
doctrine most frequently comes into play
when an employee gets into a car accident
while driving a commercial vehicle or
making a delivery in his or her own car. In
such situations, the employer is liable for
the employee’s negligence. While the
individual employee may have acted
carelessly, the employer is nonetheless
liable because it is viewed as benefiting
from the employee’s work, making it
appropriate for the employer to shoulder
the responsibility (through insurance or
otherwise) for rectifying the harm.

Applying this lens, robots and other Al
technologies may be viewed in a similar

manner to employees. WWhen a drone
delivering a pizza hits utility wires that it
fails to detect and crashes into someone on
the ground below, a court might find that
respondeat superior applies.

Would such liability discourage individuals or
businesses from owning and relying on
autonomous technology? For example,
businesses have increasingly relied on
independent contractors to reduce exposure
liability that stems from the employer—
employee relationship. Whether a person is
an independent contractor or an employee
turns on the level of control another person
has over the worker's activities.

Might individuals similarly decide that rather
than own robots, they will contract with a
company that provides robot or other Al
services, and maintains them, to limit the
risk of liability? Could a “robot corporation”
be created to exist independently, managed
by the robots and financed through the
services robots provide, effectively gaining
legal rights?3!

Robots as Pets. A person who keeps a
wild animal as a pet is strictly liable for any
injuries it causes because the behavior of
the animal is unpredictable. On the other
hand, liability for domesticated animals—
pets—is more nuanced. Pets, like robots,
are a form of property capable of making
independent decisions and interacting with
people. Pet owners have a general duty to
prevent the animal from injuring others.
Under common law, most jurisdictions
have developed a “one bite"” rule, which

Pets, like robots, are a form of property capable of making

independent decisions and interacting with people.
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provides that when an owner knows that a
pet has a propensity for viciousness, he or
she is strictly liable for attacks. Some states
have enacted statutes that impose strict
liability for dog bites in particular situations
or if the animal qualifies as a “dangerous
dog” based on its breed. When a dog is
provoked into biting a person, an owner
may have a defense to liability. Owners of
guard dogs who post warning signs may be
able to reduce or avoid liability through the
application of principles of assumption of
risk or comparative fault.

Animals, while not human, are protected by
law. Animal cruelty laws prohibit abuse that
society has deemed morally reprehensible.

A robots-as-pets approach might
appropriately balance owner responsibility,
robot unpredictability, the level of risk of the
particular robot based on its function, and the
conduct of the person who was injured.® It
also opens the door to providing legal
protections for Al entities, when warranted.

LIABILITY (AND RIGHTS)

OF THE Al ENTITY ITSELF?

As the discussion above shows, situations
in the future may arise in which Al products
act in a manner that is beyond the control of
designers, manufacturers, or owners. In
employment cases, for example, a business
is generally not liable when an employee
commits an assault. A pet owner may not
be liable when a puppy that had always
been gentle bites a four-year-old who enters
its yard. Liability is based on principles of
control, foreseeability, and fault.

One answer to situations in which the
designer, manufacturer, or owner of an Al
product is not liable under existing
principles is to acknowledge that the
purpose of tort law is not simply to
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“ [T]he purpose of tort
law is not simply to
compensate a person who

has experienced an injury,
but to do so when another
party’s wrongful action

caused that harm. ’ ,

compensate a person who has experienced
an injury, but to do so when another party’s
wrongful action caused that harm.*
Another option may be to recognize Al
entities themselves as responsible for their
own actions.

Some suggest that the law will need to
develop a limited form of “personhood” for
autonomous technology that we will interact
with in the same manner as people.®*

Some suggest that
the law will need to
develop a limited form
of ‘personhood’ for
autonomous technology
that we will interact with
in the same manner
as people.



While some commentators posit “robot
rights” that stem from their ethical or moral
concern over a future form of conscious
life,® at this stage in the development of Al
technology, the motivation for providing
autonomous technology with some legal
status is largely driven by practical
considerations. Corporations are “persons”
under the law, and certain rights and
responsibilities have been extended to them.
Corporations are not individuals or human,
but they have been granted many legal
powers. Corporations can enter contracts,
can sue and be sued, and are subject not
only to civil liability but also to criminal
penalties. They even have limited rights to
free speech®® and religious freedom,®” and
to engage in the political process.*®

Providing Al entities with some form of
legal status could provide assurance that an
entity has authority to enter into legally
binding contracts if, for example, it orders
goods or services. Recognizing robots or
drones as legal entities could protect the
owner in situations in which the technology
caused an accident while acting
autonomously and the owner is not
responsible for the action. The technology
itself, supporters of this approach say,
should carry its own insurance to cover
claims. Limited personhood might also
provide certain rights to Al entities,
including the ability to own the intellectual
property that it creates, such as software
code and other technology, as well as art,
music, articles, stories, or books.

Corporations have these rights already;
they are in turn owned by individuals or by
other corporations or entities, which
ultimately are owned by individuals. Those
owners benefit financially from the
corporation’s intellectual property and other
property rights. Like corporations, which
possess legal rights, it seems likely that Al
entities with property and other legal rights
will also be subject to ownership, and that
their owners will also be the ultimate
financial beneficiaries.

One country, Saudi Arabia, has jumped
ahead, granting citizenship to a humanoid
robot named Sophia, which was designed
by a Hong Kong-based company to
resemble Audrey Hepburn.®® This appears
to be more a publicity stunt than a decision
intended to provide it with legal rights or
responsibilities.

More serious consideration is occurring in
Europe. In February 2017, the European
Parliament voted in favor of moving toward
recognizing autonomous robots as
“electronic persons.”#° This
recommendation was part of a broader
resolution that created an ethical-legal
framework for robots, but, predictably, it
was this element that drew the most
sensationalist media coverage.

The European Parliament’s general
recommendations, expressed in a
resolution to the EU’s Commission on Civil
Law Rules on Robotics, include directing
designers, producers, and operators of

€6 m February 2017, the European Parliament voted in
favor of moving toward recognizing autonomous robots as

‘electronic persons.’99
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autonomous, self-learning robots to follow
“Asimov’s Laws,"*" adopting codes of
ethics for robotics engineers and
researchers, and taking a “gradualist,
pragmatic and cautious approach” to future
initiatives to protect innovation.*?

With respect to civil liability, the European
Parliament’s resolution finds that legislation
should not restrict or limit compensation to
an aggrieved person “on the sole grounds
that damage is caused by a non-human
agent.”* “In principle,” the resolution
states, “once the parties bearing the
ultimate responsibility have been identified,
their liability should be proportional to the
actual level of instructions given to the
robot and its degree of autonomy, so that
the greater a robot’s learning capability or
autonomy, and the longer a robot's training,
the greater the responsibility of its
trainer.”* The Commission finds that, at
this point, “responsibility must lie with a
human, not a robot. "4

The resolution recognizes, however, that
when robots reach a level of autonomy and
sophistication where their actions cannot
be traced back to a specific person or
entity, such as the designer, manufacturer,
operator, owner, or user, and where the
robot’s actions were not foreseeable,
traditional principles of liability may
become insufficient. For that reason, the
resolution calls on the Commission to
explore the following:

¢ \Whether to take a strict liability approach
or impose liability on the person who
IS in the best position to minimize risks
and deal with negative impacts in
future legislation governing robot-
related damages;*®
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¢ Establishing a classification and
registration system for advanced robots,
possibly grouping them by task, the
environment in which they operate, their
form, their level of human interaction,
and their degree of autonomy; and*’

® Developing a compulsory insurance
scheme similar to auto insurance and
creating a fund that would guarantee
compensation for any damage caused by
a robot that is not covered by insurance.
A designer, manufacturer, programmer,
owner, or user who contributes to the
fund and has insurance coverage would
be subject to limited liability.*®

The resolution recommends considering
specific issues and concerns related to
autonomous vehicles, drones, robots
used during surgery, “care robots,” and
medical robots.*

The most controversial recommendation is
to give the most sophisticated autonomous
robots “a specific legal status ... in the long
run,” making the robots “electronic
persons” responsible for any damage their
decisions or interactions with people may
cause.® Those involved have explained this
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recommendation as similar to corporate
personhood—creating a new “legal fiction’
as a tool of convenience—not akin to
human rights. “Robots are not humans and
will never be humans,” declared Mady
Delvaux, the Luxembourgish member of
the European Parliament responsible for
presenting the action to the public.®

’

The European Parliament’s 2017 resolution
does not have any legal force. This year,
however, it may begin to vote on specific
proposals to regulate robots and Al.%?

Others question whether robots need
“personhood.”% Many animals have skills
that are on par with or more advanced than
current Al technology, but they are still
considered property without personhood.
For example, dogs help people with a wide
range of medical conditions, search for

people trapped after disasters, detect
explosives, and respond to numerous
commands. Other animals also have the
ability to use tools, think, and create. In
2016, after lengthy litigation, a federal
district court ruled that a “highly intelligent”
Indonesian monkey named Naruto could
not seek damages for copyright
infringement when others published and
sold selfies he took with a nature
photographer’s camera.® If a real monkey
cannot create and own property, should an
autonomous monkey robot have greater
rights? Given the potential of Al entities to
create intellectual property and other lasting
value, the answer may be yes, as was
decided long ago in granting certain rights
to corporations and recognizing them as
“persons” for certain purposes.

Torts of the Future Il



Virtual and Augmented Reality

Put on a headset, look into a smartphone, or wear a pair of special
glasses and you can be transported to another world or view the
world around you in a new light. Devices and apps that incorporate
virtual and augmented reality technology make this possible but, at
the same time, can be blamed for real-world injuries. As such
Incidents arise, courts will be invited to expand tort principles,
particularly with respect to negligence, product liability, trespass,

and nuisance law.

Virtual reality (VR) technologies fully engage
people in an alternative world. The user’s
sensation that he or she has been
immersed in an alternative reality is
commonly achieved by wearing a headset
plus sensors that track the user’s
movements. While wearing VR headsets,
users are essentially blindfolded from the
real world around them and placed in a
digital environment where they interact
with computer-generated objects.

On the other hand, augmented reality (AR)
superimposes digital images and objects on
the user’s view of the real world. This is
achieved through a smartphone, special
glasses, or a headset. It is this combination
of the real world and computer-generated
graphics that distinguishes AR from the
full-immersion experience of VR.

@ U.S. Chamber Institute for Legal Reform

VR and AR technology have exploded in the
video game industry. Nintendo’s Wii in
2006 was an early foray into this area.
While still relying on a standard TV set, the
Wii allowed people young and old to play
games ranging from tennis to bowling by
tracking their physical movements rather
than by relying on inputs from control pads
or joysticks.®®

A decade later, Niantic's Pokémon Go was a
turning point for AR. Pokémon Go was the
most downloaded iPhone app worldwide in
20186, reaching millions of people.® In this
game, players take the role of “trainers”
with the goal of capturing and collecting
fantasy creatures known as Pokémon.
Players use the features of their
smartphone, including its GPS, camera, and
gyroscope, to superimpose images over the
camera’s view of its real-world surroundings.



VR also had a banner year in 2016.
Facebook-owned Oculus launched the
Oculus Rift,%” Sony first released its
Playstation VR,®® and HTC introduced the
Vive.® The most sophisticated VR headsets,
which are linked to video game consoles or
computers, are generally priced in the $350
to $600 range.®® Samsung and Google now
make mobile VR headsets that are linked to
smartphones and cost $100 or less.®’

While VR and AR technologies are popularly
known for their use in video games, they
are also employed in a wide range of
industries. For example, businesses have
used VR for employee training, helping
retail employees learn how to respond in
common situations, and teaching
construction workers to spot potential
problems.%? Realtors are providing clients
with VR headsets, allowing them to save
time by virtually touring houses.®® VR is also
used in healthcare. Physicians use VR to
explore patients’ internal organs and
perform complex surgeries. Their patients
are learning to use VR to control pain, treat
anxiety, and help them recover from
debilitating injuries.®* VR technology is
already being developed to diagnose
medical conditions, such as brain injuries.®®

Technology observers have declared that
2018 will be the “year of VR, "% with less
expensive headsets, increased production
and sales, a greater consumer comfort level
with the technology, and new applications
for its use. Others have less grand but high

expectations, referring to 2018 as the year
VR goes “cord-free” with new high-end
standalone systems that are not tethered to
game consoles or PCs.%” Still, some predict
that while a new generation of AR and VR
devices will hit the market this year, the
technologies will not reach their full market
potential for another decade.®®

New and Expanded
Tort Liability Risks

CAN A PERSON WHO WEARS A

VIRTUAL REALITY HEADSET RECOVER
DAMAGES FOR INJURIES?

Observers predict that VR companies will
face a surge of personal injury lawsuits
brought by users who are injured while
they or others are using a VR device.®

People wearing VR headsets can be prone
to trip over cords, furniture, or other
household objects; walk into or punch a
wall; or fall down a flight of stairs. While
throwing a virtual basketball, they may
jump and hit their head on a chandelier or
the ceiling. Users may also strike other
people with a controller or damage
property, particularly if they are playing a
game that involves significant movements,
like swinging a tennis racquet, kicking, or
drumming. What may be the first reported
VR-related death occurred in December
2017 when a 44-year-old man tripped and
fell onto a glass table in his Moscow
apartment while wearing a headset.”®

€6 Observers predict that VR companies will face a surge of

personal injury lawsuits brought by users who are injured while
they or others are using a VR device. 99
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[M Janufacturers
of VR devices have
attempted to reduce their
liability exposure by
communicating clear
safety instructions and
warnings to consumers.

While gamers may be careful to operate in
a safe area and clear the space around
them, what if a toddler or pet wanders into
that area?”!

Alternatively, an intense VR experience
may be so frightening or exhilarating that it
causes a heart attack or emotional
trauma—consider the potential
consequences of a simulated fall from a
cliff. Engaging in actual or simulated
movements through VR technologies may
also have neurological and other physical
effects on users. Some users have
reported dizziness and nausea, for
example.”? In addition, there is a danger
that flashing lights and patterns could
trigger a seizure in a small percentage of
people,”® which for decades has led to
personal injury lawsuits related to traditional
video games.”* These lawsuits have been
largely unsuccessful, however, because
they typically involve plaintiffs with
preexisting medical conditions and, since
the early reports of seizures, manufacturers
have warned consumers of this risk.”
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VR device manufacturers are likely to face
product liability and negligence claims
stemming from such injuries. These claims
may allege that the device did not
incorporate adequate safety mechanisms to
warn the user of nearby people or objects;
that the device lacked appropriate
instructions, such as the amount of space
needed to use the device safely; or that the
manufacturer did not adequately warn of
risks. It is also possible that, years in the
future, plaintiffs’ lawyers will allege that
full-immersion VR experiences can cause
neurological or cognitive harms.”®

Thus far, manufacturers of VR devices have
attempted to reduce their liability exposure
by communicating clear safety instructions
and warnings to consumers. For example,
the Oculus Rift is accompanied by an
extensive document that discusses
potential hazards and how to avoid them.
Here is a sampling of those instructions
and warnings:

® “Virtual reality is an immersive
experience that can be intense.
Frightening, violent or anxiety provoking
content can cause your body to act
as if it were real. Carefully choose
your content if you have a history of
discomfort or physical symptoms when
experiencing these situations.”

® |n rare cases, people may have “severe
dizziness, seizures, eye or muscle
twitching or blackouts triggered by light
flashes or patterns . . . even if they have
never had a seizure or blackout before or
have no history of seizures or epilepsy.”

® “This product should not be used by
children under the age of 13" given
the product'’s size and development
concerns if used by young children.



‘ ‘ Features that require
users to consent to certain
experiences or select or opt
out of frightening,
hazardous, or potentially

offensive virtual content—
such as violence, strobe
lighting, or nudity—may
enhance the user’s
experience while reducing

liability exposure. , ,

e “Serious injuries can occur from tripping,
running into or striking walls, furniture or
other objects, so clear an area for safe
use” before using the device.

¢ “Remember that the objects you see in
the virtual environment do not exist in
the real world, so don't sit or stand on
them or use them for support.”

® The device should not be used “near
other people, objects, stairs, balconies,
open doorways, windows, furniture,
open flames, ceiling fans or light fixtures,
televisions or monitors, or other items
that you may impact when using....”

* "Take at least a 10 to 15 minute break
every 30 minutes, even if you don't think
you need it."”’

Courts have generally found that providing
these types of instructions and warnings
preclude liability. For example, Nintendo
won a lawsuit alleging that Wii remotes
flew off users’ wrists “like a missile” while

playing the game—nhitting people or
damaging property—because the company
had clearly warned of such risks and
instructed users to not let go of the remote
while playing the game.”®

Providing adequate instructions and
warnings, however, is not always enough to
avoid liability. Plaintiffs’ lawyers may point
to a comment in the Restatement of Torts,
Third: Products Liability, which recognizes
that “[iln general, when a safer design can
reasonably be implemented and risks can
be reasonably designed out of a product,
adoption of the safer design is required over
a warning that leaves a significant residuum
of such risks.””® In other words, some
courts have adopted the principle that
warnings are not a substitute for a
reasonable, feasible safer design that would
have reduced the risk of harm. For that
reason, AR and VR makers will also need to
incorporate safety features into their
devices, such as alerts that detect nearby
walls or objects. Features that require users
to consent to certain experiences or select
or opt out of frightening, hazardous, or
potentially offensive virtual content—such
as violence, strobe lighting, or nudity—may
enhance the user’'s experience while
reducing liability exposure.®°

LAWSUITS ALLEGING AUGMENTED

REALITY APPS CAUSE INJURIES BY
DISTRACTED DRIVERS

Apps and devices that incorporate AR
technology pose a similar, but distinct, set
of risks as VR products. Unlike the VR user,
an AR user can still see the surrounding
world, but people immersed in an AR
application may be distracted from real-
world hazards. For example, they may be
tempted to play an AR game while driving,
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Thus far, there are no
reported lawsuits against
Niantic or other AR app
makers stemming from
such distraction-related
injuries, likely because such
claims would face
significant challenges in a
court applying traditional
principles of tort law.

which poses similar and perhaps
greater risks than texting and may lead
to car accidents.

Pokémon Go reminds the user each time
he or she plays: “Remember to be alert at
all times. Stay aware of your surroundings.”
Yet Pokémon Go has been blamed for
injuries and deaths that have resulted

while drivers and others are distracted

by the game.?’

Thus far, there are no reported lawsuits
against Niantic or other AR app makers
stemming from distraction-related injuries,
likely because such claims would face
significant challenges in a court applying

traditional principles of tort law.
Nevertheless, it is likely that AR app users
and those injured by distracted drivers will
bring lawsuits alleging that a technology’s
manufacturer acted negligently by
encouraging users to play or use an app
while driving or alleging that a game or app
designer could have incorporated safety
features that disable it while the user

Is driving.

Tort law does not impose a broad duty on
businesses that provide products or
services to prevent people from acting
carelessly while using them. For example, a
federal district court dismissed a case
brought against Google by a user of Google
Maps who was hit by a car after the app’s
directions suggested walking across a busy
highway.® The lawsuit alleged that Google
had a duty to exercise reasonable care In
providing reasonably safe directions and a
duty to warn users of dangers, such as cars
traveling at high speed along a road. The
court, however, found Google had no duty
to the plaintiff, as it had no relationship with
her beyond providing the same information
made available to numerous others. It also
recognized that “Google was not required
to anticipate that a user of the Google
Maps service would cross the road without
looking for cars.”® Imposing a duty on the
app maker, the court found, “would serve
to diminish the responsibility that
pedestrians have for their own safety...” .8

€6 Tort law does not impose a broad duty on businesses that

provide products or services to prevent people from acting

carelessly while using them. 99
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Drivers face numerous distractions—phone
calls, text messages, screaming children in
the back seat—but courts do not typically
hold the source of the distraction, whether
it be a person or product or app maker,
liable for a driver’s carelessness. For
example, lawsuits have alleged that a
person who sends a text message to
someone who is driving is liable if an
accident occurs. To date, these claims have
not been successful,® but they are
theoretically possible if there is clear
evidence that a sender knew the recipient
was driving at the time or had “special
reason to know" that the person would
view the text while driving.®® That bar is not
likely to be met with respect to designers
of mobile applications.

Likewise, eating while driving is a leading
cause of distraction and accidents,®” but
courts have not found restaurants that
operate a drive thru liable for injuries or
deaths caused by food-distracted drivers.®

Rather than expand tort law to impose
liability on a third party tied to the source of
the distraction, many state and local laws
broadly empower law enforcement officers
to ticket distracted drivers, whether it is
because they are focused on a phone
running an AR game or on a
cheeseburger.®® A savvy personal injury
attorney will immediately search for
evidence that a driver involved in an
accident was texting, eating, or otherwise
distracted when the accident occurred, to
help establish the driver’s negligence.®® The
law’s focus should remain on drivers in
such cases, since they control the level of
their attentiveness or may allow
themselves to become distracted. The
alternative is to open the flood gates to
lawsuits in which individuals injured by

distracted drivers, and possibly the
distracted drivers themselves, claim that
businesses associated with any of
numerous potential sources of distraction
while driving are responsible for those who
engage in risky behavior.

Plaintiffs’ lawyers may have other creative
theories to seek to impose liability on an AR
app maker for car accidents. For instance,
one personal injury lawyer compared
Pokémon Go to a radio station that offered
a prize to a largely teenage audience to be
the first to catch a DJ who was constantly
on the move.®" When such a contest led to
a "competitive pursuit” in which a
participant negligently ran another vehicle
off the road, the California Supreme Court
upheld a jury award against the radio
station for the family of a driver who died.*
The court reasoned that it was foreseeable
that young drivers would disregard highway
safety and that the risk that a high-speed
automobile chase could result in death or
serious injury was unreasonable and should
have been avoided.®

LAWSUITS ALLEGING AUGMENTED

REALITY APPS LURED USERS INTO
DANGEROUS SITUATIONS

News reports have also blamed Pokémon
Go for luring people into dangerous areas or
situations—which may occur with any AR
technology in which users are distracted
from the world around them.

People staring into their phones in
unfamiliar areas are easy targets for
criminals. There have been reports of game
players robbed at gunpoint across the
country.® In Missouri, three 18-year-olds
were arrested and charged with using the
app to rob at least 10 users at desolate
spots that they knew would draw players
searching for Pokémon.%®
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Tort law does not broadly require product
makers, retailers, or others to prevent
criminal acts by third parties. Absent
exceptional circumstances, individuals are
entitled to presume that third parties will
not commit intentional criminal acts.? A
store, for example, has a duty of reasonable
care to protect visitors from reasonably
foreseeable injuries at the hands of
another, but courts often view criminal acts
as intervening causes that break the chain
of causation linking the harm to a negligent
act on the part of a business.?’

This general rule can be overcome if it is
shown that a defendant knew or should
have realized that a person would be
exposed to a violent person or an
atmosphere of violence.® Courts may also
find a duty to protect a person from a
criminal conduct when the defendant has
some special relationship to the victim or
the intentional conduct of the wrongdoer,

or affirmatively took some action that
created or exposed the person to a high
risk of harm.%

Courts are likely to find, however, that
holding a business liable for not taking
sufficient steps to prevent a crime would
be an exercise in “speculation and
conjecture.” As courts have found in
other contexts, tort law would send the
wrong message if it conveyed that a
perpetrator is not entirely responsible for an
intentional criminal act.’' These principles
and policy considerations are equally
applicable in the AR context.

Distracted AR app users may also place
themselves in other types of dangerous
situations. For example, a Florida
homeowner shot at a pair of late-night
Pokémon Go players whom he believed
were burglars.'® In Pennsylvania, a 15-year-
old was hit by a car when she crossed a
busy highway during the evening rush hour
while playing the game.’® In San Diego,
two people fell from a cliff in pursuit of
digital treasure.’® As discussed earlier in
the context of distracted driving, however,
tort law does not impose a broad duty on
businesses that provide products or
services to prevent people from acting
carelessly when using them.

As courts have found in other contexts, tort law would send

the wrong message if it conveyed that a perpetrator is not
entirely responsible for an intentional criminal act.
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CAN VIRTUAL REALITY GAMES LEAD TO
TRESPASS OR NUISANCE CLAIMS?

Can images of cartoon characters
“trespass” on private property or entice
others to do so? Can an AR technology
pose a nuisance to property owners?

Shortly after the release of Pokémon Go, a
law firm known for securities class action
litigation filed lawsuits against Niantic,
claiming that Pokémon Go encouraged and
rewarded trespassing on private land.'® The
three class actions were filed in a California
federal court on behalf of anyone who owns
property in the United States that was
designated as a “PokéStop"” or “Pokémon
gym” or owns abutting property.

The lawsuits alleged that by placing virtual
objects on or near private property without
permission, Niantic directed game players
to trespass, creating a nuisance. In the first
case, a New Jersey man found strangers
lingering outside his home and at least five
gamers knocked on his door to ask if they
could access his backyard to catch a
Pokémon.'% |n the next case, a Michigan
couple asserted that placement of a
Pokémon gym and seven PokéStops in a
small park across the street from their
private cul-de-sac created a “nightmare” for
them and their neighbors. The complaint
alleged that a flood of visitors blocked their
driveways, trampled their lawns, and
peered in their windows, searching for
Pokémon.’ |In the third case, a Florida
condominium association claimed invasion
by “out-of-control crowds” behaving “like
zombies, walking around bumping into
things” seeking rare Pokémon at “peak
spawning hours,” late at night and in the
early morning.'%®

The lawsuits accused the company of
“flagrantly disregard[ing] the foreseeable
consequences of its game"” by populating
the real world with virtual Pokémon on or
directly adjacent to private property, citing
placement of PokéStops at the U.S.
Holocaust Memorial Museum in
Washington, D.C., and at a cemetery in
Mobile, Alabama.'®

Each of the class actions included claims
for nuisance and unjust enrichment, and
each sought disgorgement of profits or
other monetary relief, and an injunction.™?°
In September 2016, the Northern District of
California consolidated the three lawsuits.'"

The company responded that the app
requires players to agree not to trespass.
Before a person may play the game, he or
she must agree to terms of service that
instruct users not to “trespass, or in any
manner attempt to gain access to any
property or location where you do not have
a right or permission to be.” Niantic also
argued that placing virtual objects on a
virtual map did not qualify as an
“unauthorized entry” into private property.
The company also took the position that it
is not responsible for the actions of third
parties it does not control.’"

After about one year of litigation, the court
initially threw out the claims, citing the
complaint’s failure to explain the alleged
damages, which is needed for the federal
court to have jurisdiction over the claim.'™
The court's July 2017 ruling also found that
the lawsuit defined the class so broadly
that it could include anyone who owns or is
near property, and that the governing law is
unclear.”* In response to the court’s
invitation to “more finely tune” the
lawsuit,'™® however, the plaintiffs filed an
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Trespass is a strict
liability tort that arises
when a person intentionally
enters someone else’s land
without authorization or
causes a ‘thing’ to do so. A
virtual intrusion by a
muythical creature will not

suffice.

amended complaint, alleging nuisance and
trespass claims.’'® In response, the district
court ruled in March 2018 that the
proposed nationwide class action could
proceed. U.S. District Judge James Donato
found that since there are no definitive
high court rulings on whether placing
virtual objects on or near private property
can trigger a viable trespass claim,

"novel and open issues cut strongly
against dismissal.” '’

Of course, these lawsuits do not allege
ordinary trespass claims. Trespass is a

strict liability tort that arises when a person
intentionally enters someone else’s land
without authorization or causes a “thing” to
do s0.""® A virtual intrusion by a mythical
creature will not suffice. The Restatement
(Second) of Torts does recognize, however,
that intentionally causing a third party to
enter land can constitute a trespass.'® The
question the federal district court in
California and others will need to consider
is whether an AR game or other application
that merely encourages entry is sufficient
to create liability or whether liability
requires instructing someone to enter
without permission or knowing they would
do s0.'? For example, a Pokémon player
could simply ask a homeowner whether he
or she may enter a backyard, as occurred in
the New Jersey case.’

While homeowners may have claims
against individuals who actually enter their
property without permission while playing
the game, it is unsound policy to impose
strict liability on a business that provides a
product or service, reasonably assuming
that users will ask permission before
entering someone else’s property
(especially when they have agreed to do
s0). Imposing this type of liability would
also disregard that some people welcome
activities that draw people to their

€6 While homeowners may have claims against individuals
who actually enter their property without permission while
playing the game, it is unsound policy to impose strict liability

on a business that provides a product or service, reasonably
assuming that users will ask permission before entering
someone else’s property. 99
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“ Continuous automobile
honking, glaring lights, loud
music late at night, drunken
parties, and disorderly
conduct in a previously
quiet residential
neighborhood, resulting in
scores of police calls, may
support a nuisance claim.
On the other hand, even a
large number of distracted,
enthusiastic gamers who
visit and park their cars
while searching for
Pokémon does not

rise to this level of

actionable harm. , ,

neighborhood or property, whether they are
PokéStops, concerts, sporting events, or a
farmers’ market. Such traffic may support
local businesses, create a more vibrant
community, and lead to positive
interactions with visitors. While those who
participate may occasionally cross private
property, the sponsors of these activities
have not committed a trespass and the law
should not assume the worst in people. As
Berkeley Law Professor Molly Shaffer Van
Houweling has written, “Liability for
tempting trespass should not chill products
designed to suggest sociability.” 1?2

Nuisance claims against AR makers face
similar challenges. A private nuisance is “a
nontrespassory invasion of another’s
interest in the private use and enjoyment of
land.”'?® Not every interference with a
plaintiff's use and enjoyment of land,
however, supports a cause of action for
nuisance. The conduct must be
unreasonable,* considering such factors
as the gravity of the claimed harm and the
social value of the conduct.'?®

The standard for a viable nuisance claim is
typically very high, otherwise there would
be frequent lawsuits among neighbors. In
Maryland, for example, to succeed on a
nuisance claim, a plaintiff must establish
“an unreasonable and substantial
interference with his or her use and
enjoyment of his or her property, such that
the injury is of such a character as to
diminish materially the value of the property
as a dwelling and seriously interfere with
the ordinary comfort and enjoyment of
it."126 Minor or even significant
inconveniences do not give rise to a
lawsuit.'?” Continuous automobile honking,
glaring lights, loud music late at night,
drunken parties, and disorderly conduct in a
previously quiet residential neighborhood,
resulting in scores of police calls, may
support a nuisance claim.’”® On the other
hand, even a large number of distracted,
enthusiastic gamers who visit and park their
cars while searching for Pokémon does not
rise to this level of actionable harm.
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As people become
more immersed in VR
games, not just controlling
characters with a joystick
or control pad but actually
acting out and performing
violent acts themselves
(or via an avatar),
plaintiffs’ lawyers may
encourage courts to
revisit precedent.

WILL VIRTUAL REALITY TECHNOLOGY SPARK A
RESURGENCE OF LAWSUITS ALLEGING VIDEO
GAME AND MOVIE MAKERS ARE RESPONSIBLE
FOR VIOLENT ACTS?

There have long been claims that violence
in video games may desensitize young
people and inspire real attacks. Courts have
dismissed such lawsuits against video
game makers, given the limited liability for
the criminal acts of third parties discussed
above and because these types of claims
raise First Amendment concerns regarding
regulating the content of speech.'® Product
liability claims have also been dismissed
because images and words in video games
and movies do not qualify as “products”
that are subject to traditional product
liability law.'3°

As people become more immersed in VR
games, not just controlling characters with
a joystick or control pad but actually acting
out and performing violent acts themselves

@ U.S. Chamber Institute for Legal Reform

(or via an avatar), plaintiffs’ lawyers may
encourage courts to revisit precedent. They
may emphasize the deterrent role of tort
law and urge courts to find liability. Such
lawsuits would also provide an opportunity
for advocacy groups that are frustrated with
legislative inaction to address gun violence
to attempt to regulate through litigation.

Virtual Theft and Violence,
and Augmented Intrusions?

In the future, courts may be asked to
address novel questions of whether
virtual acts can lead to real tort claims or
even crimes.™’

In virtual reality environments, users will
interact with others who are not physically
present but share a virtual world. There
may be instances where a person is
“robbed” of an item that has monetary
value during a virtual reality game. A person
may be groped or stabbed in a VR game.
The attack may seem real and cause real-
life emotional trauma or even physical
harm, such as a heart attack.'® In an AR
environment, a participant might cover
another person’s home, business, or

“ In the future, courts
may be asked to address
novel questions of whether

virtual acts can lead to
real tort claims or
even crimes. ’ ’




church in racist messages or other
offensive virtual graffiti.”®® Courts may be
asked to decide whether conduct that
occurs in a virtual or augmented reality
setting can give rise to claims for intentional
or negligent infliction of emotional distress,
assault, battery, wrongful death, or
violations of property rights.

These types of lawsuits may raise novel
questions of jurisdiction, since those who
engage in torts in a virtual environment, if
they can be identified, can be physically
located any place in the world.™*

One entity that can be found and sued is
the device maker or app provider. In some
circumstances, these entities may be

exposed to liability for the conduct of users.

For example, a plaintiff might claim that an
AR or VR provider acted negligently by
creating a space that exposes visitors to a
reasonably foreseeable harm that it could
have prevented by incorporating a
safeguard in the software or a mechanism
for users to avoid an unwelcome or
potentially harmful experience. Existing
principles of law, applied to this new virtual
context, should provide answers to most of
these questions.

(44

Virtual Employment Law

Using VR technology to bring employees in
diverse locations together can create a
more collaborative, personal, and
productive environment. As businesses
begin to use VR technology for meetings,
training, and other purposes, they will need
to consider establishing clear guidance for
appropriate virtual workplace behavior.
Companies will need to address basic
questions, such as appropriate virtual
workplace attire. In the virtual workplace,
employers will also need to carefully
monitor the same behaviors that can result
in sexual harassment or employment
discrimination claims in a physical
workplace. Supervisors, employees, and
others who participate in a virtual workplace
will need to be educated that just because
they are acting through an avatar, they are
not excused from the standards of conduct
that apply in real life.'®®

Privacy Concerns

As with any connected device that records
and shares user data, VR and AR devices
and apps raise privacy concerns. These
concerns are elevated in situations where
the technology tracks particularly sensitive
information, like a user’s hand, eye, and
other physical movements and his or her
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“ Time-tested principles
governing negligence,
product liability, trespass,
and nuisance that developed
in the ‘real world’ apply
regardless of whether

someone was wearing a
headset or peering into a
smartphone ... There
appears to be no need
for a new body of ‘virtual

tort law.’, ,

location, and when the device may also
gather information from children.

These types of concerns have been raised
on Capitol Hill. In mid-2016, Al Franken,
then the ranking Democrat on the Senate
Judiciary Subcommittee on Privacy,
Technology, and the Law, sent letters first
to Oculus™® and then to Niantic™’ asking
qguestions about the data their technology
gathers and shares. In response, Oculus
explained why gathering information on
physical movement is needed to make the
technology work and improve the user’s
experience. Oculus also noted its privacy
protections and explained that it strips
recorded data of identifiable information,
which seemed to satisfy Franken’s
concerns.’® Niantic provided a similar
response, also noting that it had “no plans

@ U.S. Chamber Institute for Legal Reform

to sell ‘Pokémon Go' user data—
aggregated, de-identified or otherwise—to
any third party,” but that it would provide
reports with the number of visits players
made to a location to retail partners that
sponsor the game.™® The company also
updated the app to scale back its
integration with users’ Google accounts.

Other members of Congress continue to
monitor these issues. In May 2017, a
bipartisan group of legislators established a
Congressional Caucus on Virtual,
Augmented, and Mixed Reality
Technologies, with the goal to educate their
peers on the technology and to
“encourage—rather than hinder—these
enterprising fields."” 140

The Path Forward

While novel situations may arise, in most
cases, lawsuits stemming from virtual and
augmented reality technology fit within the
existing framework provided by tort law.
Time-tested principles governing
negligence, product liability, trespass, and
nuisance that developed in the “real world”
apply regardless of whether someone was
wearing a headset or peering into a
smartphone. Tort law governing injuries
from distracted driving or the criminal acts
of third parties, for example, should apply
equally in situations involving VR and AR
devices or apps. Consistent with existing
law, businesses that offer this technology
will need to continue to educate consumers
on how to safely use it by providing
adequate instructions, warnings,
information on gathering and sharing data,
and other safeguards. There appears to be
no need for a new body of “virtual tort law.”



\Wearahle Devices

Wearable devices can be worn on the body as bracelets or watches,
or even incorporated into a user’s clothing. They can then
seamlessly track every part of the user’s day, including location,
activity level, heart rate, food intake, and sleep, and stream this
biometric data directly back to the user’s smartphone or computer in
real time, often while storing the data in the cloud. They are
analogous to airplanes’ “black box” recorders, keeping track of the
user's health and activities during every moment the user is wearing
them. The amount and type of data they collect and store raise
privacy and data security concerns. In addition, the material
collected may become important discoverable information in

future litigation.

Wearable technology, such as smart products to meet the demand of an
watches and fitness trackers, along with increasingly tech-savvy and health-

mobile medical apps, have already become conscious population. Technology that was
an integral part of many people’s daily lives.  once limited to medical offices, gym

With advancements in processing speeds, treadmills, and other aerobic exercise
data storage, and connectivity, machines can now be worn on a user’s
manufacturers have developed these wrist or carried in a pocket.

[O]Jver 78,000 new medical apps were added to the major

app stores last year, and an estimated 3.6 million medical apps
were downloaded in 2017.
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The wearable device market is already
generating billions in revenue, and the
market for these new products continues
to grow.™ Last year, an estimated 113.2
million wearable devices were shipped
worldwide, and annual shipments are
projected to increase to 222.3 million by
2021.72 In addition, over 78,000 new
medical apps were added to the major app
stores last year, and an estimated 3.6
million medical apps were downloaded in
2017." There are currently over 325,000
medical apps available for download, and
investors continue to funnel billions of
dollars into developing more of them. 4

Medical apps generally work by utilizing the
user’'s smartphone. The app uses the
built-in features of the smartphone, which
allow it to track data the phone gathers,
such as location and movement, as well as
information the user enters, such as food
intake. Since medical apps are generally
installed on the user’'s smartphone and
often run in the background—and since
smartphones are always with us, and
always on—they can collect a wide variety
and vast amount of the user’s information.
They can then present the user’s
information in a dashboard or diagnosis-like
format. Available medical apps support diet
and exercise programs and provide
pregnancy trackers, symptom checkers,
sleep and relaxation aids, and self-
diagnostic tools.

Wearables are networked devices that
generally attach to the user’s body as a
bracelet or watch. They can also be
incorporated into the user’s clothing or
worn as glasses. These products utilize
sensors to collect and track a broad range
of biometric data, including heart rate,
activity level, skin temperature, respiratory
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Self-monitoring,
tracking, and sharing with
friends and family the data
collected by these products

can provide significant
health benefits.

rate, and the number of daily steps the user
takes, as well the user’s geographic location.
The device tracks and stores this information
while the user wears it throughout the day
and even while he or she sleeps. The data
are then collected and transferred to the
user’'s smartphone, personal computer,
cloud service, and/or social network. With
these devices, users can view a more
complete picture of their health.

Fitbit is an example of one of the more
popular wearable fitness trackers on the
market. Fitbit is a bracelet worn on the
user’s wrist that can record the number of
steps taken, pace, elevation, stairs climbed,
distance traveled, active minutes, stationary
time, breathing patterns, continuous heart
rate, calories burned, sleeping patterns, and
precise location.’® The device then
connects to an app that allows users to
track their daily activity and measure their
progress toward their fitness goals. It also
allows users to connect with friends and
share results via email or Facebook.'#®

Self-monitoring, tracking, and sharing the
data collected by these products with
friends and family can provide significant
health benefits. According to one poll,

82 percent of users said these products



enhanced their lives.' Users who choose
the option to share their data with friends
and family may become more motivated to
reach their fitness goals.’® In addition,
because users can more closely track their
daily movement and vitals, they can more
effectively self-monitor their own health
and identify potential issues. Stories about
how these products have provided life-
saving alerts to users have become
increasingly common. For example, an
Apple Watch user sought immediate
medical attention after he noticed a spike in
his resting heart rate, and during his
examination, doctors discovered that the
spike was due to a life-threatening blood
clot in his lungs.'® Another user of an
Apple Watch discovered that she had an
overactive thyroid after seeking medical
attention when she noticed her heart rate
never slowed down." Her doctors
explained that without treatment, she was
at an increased risk of a heart attack. It is
estimated that wearable devices could save
up to 1.3 million lives by 2020.*'

Given the health benefits of these
products, employers are encouraging their
employees to use them and to share their
fitness data. In exchange for sharing this
information, employers often provide these
products at a discount or free as part of
their corporate wellness programs, in an
effort to improve their employees’ health
and lower company healthcare costs. For
example, Appirio received a $300,000
discount on its $5 million insurance
premiums by sharing employee health data
with its insurer and showing that its
employees’ health was improving.'®? British
Petroleum (BP) employees were eligible for
a discount if they reached their step goals
during the company’s Million Step
Challenge through Fitbit.”™® BP also

provided free Fitbits to employees and a
chance to lower their insurance bills by
$1,200 in exchange for wearing the device
and logging a sufficient amount of
physical activity.™*

Insurance companies are also encouraging
individual policyholders to use such
devices. For example, in 2015, John
Hancock began offering insurance
advantages to individuals who agreed to
provide their fitness and activity data.'® The
program allows policyholders to earn
discounts, gift cards, and discounted hotel
stays and airline fares in exchange for
points earned through physical activity and
doctor visits.'®®

In addition to collecting biometric
information in order to implement health
and wellness plans, companies are
collecting such biometric information as
fingerprints; voiceprints; and scans of
hands, retinas, and facial geometry. With
new and more readily available technology,
companies are discovering the benefits of
employing biometric-based tools. For
example, companies are switching from
traditional to biometric time clocks, which

“ Given the amount of
health-related biometric
information being collected,

along with the dangers
of self-diagnoses, the
manufacturers face legal
and regulatory risks. ,’
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allow employees to clock in and out with a
fingerprint or other biometric ID rather than
a time card. Since time cards can be lost or
stolen, biometric clocks help eliminate time
theft and ensure more accurate compliance
with attendance policies. Companies are
also using finger and palm print readers, as
well as iris and retina scanners, to secure
their facilities and verify transactions. Every
day, people unlock their smartphones with
their fingerprint and those using the newest
iPhone can unlock it with facial recognition.

Given the amount of health-related
biometric information being collected, along
with the dangers of self-diagnoses, the
manufacturers face legal and regulatory
risks. Manufacturers must consider the
liability risks associated with marketing and
distributing wearable devices and medical
apps that may not perform as intended or
advertised. In addition, the information
these products collect will increasingly be
used as evidence in litigation. Location,
movement, and health data from these
devices may be sought in discovery, as
they could be used to dispute any claim
related to personal injury or workers'
compensation, or as evidence in a criminal
trial. Finally, companies that collect, store,
utilize, or share biometric information with
third parties must consider privacy rights
and data security requirements.
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The Regulatory Landscape

Wearable devices and medical apps face a
complicated regulatory landscape governed
by federal agencies including the FDA, FTC,
and the Department of Health and Human
Services Office for Civil Rights (OCR).

FDA GUIDANCE ON MOBILE MEDICAL
APPLICATIONS AND WELLNESS DEVICES

The FDA, which is primarily focused on
protecting patient safety, has issued
guidance to developers of mobile medical
apps.' Through this guidance, the FDA
seeks to strike a balance by providing a risk-
based approach and focusing its oversight
on the subset of medical apps that present
the greatest risk to patients if they do not
work as intended. Those identified medical
apps are required to follow the traditional
FDA controls on medical devices.'®®

For those medical apps that meet the
definition of a medical device under section
201(h) of the Food, Drug, and Cosmetic
Act'™® but present a lower risk to patient
safety, the FDA has announced that it will
exercise “enforcement discretion.” The
guidance provides examples of such
medical apps, including those that

(1) facilitate supplemental clinical care by
coaching patients to manage their health in
their daily environment, (2) provide simple
tools for users to organize and track their
health information, and (3) provide easy
access to information related to users’
health conditions or treatments.



In 2016, the FDA
issued guidance indicating
that it did not intend to
regulate low-risk general
wellness devices.

In 2016, the FDA issued guidance indicating
that it did not intend to regulate low-risk
general wellness devices.'® “General
wellness” products fall into two categories.
The first covers products that their makers
claim can sustain or encourage a general
state of health, without referencing specific
diseases or conditions. These general
wellness claims can relate to weight
management, physical fitness, relaxation or
stress management, and sleep
management. The FDA provides a list of
general wellness claims that fit this
category, including claims to (1) promote or
maintain a healthy weight or encourage
healthy eating; (2) promote relaxation or
manage stress; (3) promote physical
fitness, by helping users log, track, or trend
exercise activity, measure aerobic fitness,
improve physical fitness, or improve
energy; (4) promote sleep management;
and (5) enhance participation in recreational
activities by monitoring the consequences
of participating in such activities.

The second category of general wellness
products covers those making claims that
users can sustain or encourage a general
state of health, with reference to specific
diseases or conditions. These claims may
suggest that the medical app may, as part
of a healthy lifestyle, help reduce the risk of

certain chronic diseases or conditions or
may increase the quality of life of users
living with certain chronic diseases or
conditions. For example, a medical app that
tracks and records sleep, work, and
exercise routines may claim that, as part of
a healthy lifestyle, it may help one live
better with anxiety, or a medical app that
promotes physical activity may claim that,
as a part of a healthy lifestyle, it may help
reduce the risk of high blood pressure.

Since the FDA has decided to exercise
enforcement discretion with these lower-
risk medical apps and general wellness
devices, businesses that create these
products will not be required to apply to the
FDA for premarket approval or to engage in
post-market reporting. Since these apps fall
outside the FDA's enforcement purview,
however, product liability litigation
associated with their use will not be
preempted by federal law. Manufacturers
of these devices also face other liability
risks, such as claims that allege the
products are marketed in a misleading

way or that assert a breach of express

or implied warranties related to the
product’s performance.

FTC ENFORCEMENT AND REGULATION OF
WEARABLE DEVICES AND MEDICAL APPS

The FTC is charged with protecting
consumers from deceptive and unfair trade
practices (as are state consumer protection
agencies and state attorneys general with
consumer protection authority). The FTC
has two major concerns with wearable
devices and medical apps: how they are
marketed and how they protect consumer
data and privacy.

To advise developers, the FTC has
developed guidance documents, including a
“Best Practices” overview for medical app
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developers.'®' In January 2015, the FTC
released a detailed report, “Internet of
Things: Privacy & Security in a Connected
World."'82 The report urges product
designers and manufacturers to adopt best
practices, such as putting a strong focus on
data security and upholding consumer
expectations. The FTC has also created a
web-based tool that is designed to help
developers understand what federal laws
and regulations might apply to their medical
apps.'® The FTC developed this tool in
conjunction with the FDA, OCR, and the
Office of the National Coordinator for
Health Information Technology.'*

The FTC has expressed concern regarding
the growing use of wearable devices and
medical apps and the lack of privacy laws
governing them. In 2014, the FTC reported
the results of a study that tracked data
transmissions from 12 mobile apps and two
wearable devices. For the 12 mobile apps it
tested, it found that user information ranging
from device information, gender, and diet
information was sent to 76 third parties by
the app or its vendor. One app it tested sent
information to 18 different third parties.'®®

The FTC is increasing its level of activity
regarding data privacy. It has targeted
companies that fail to disclose to users that
their personal data are collected without
consent.’® In one particular action, the FTC
pursued a flashlight app that was collecting
user location data without disclosure to

consumers.'®” The FTC has also brought
enforcement actions against developers
that it believes have failed to install
sufficient security controls.®®

The FTC is also using its authority to go
after medical apps that it views as making
unsubstantiated or misleading claims. The
agency took its first action in the medical
app marketplace against the makers of
AcneApp and Acne Pwner,'® both of which
purported to treat acne with colored lights
emitted from smartphones or mobile
devices. The consent order barred the
apps’ marketers from claiming light could
treat acne. In addition, the FTC took an
enforcement action against MelApp and
Mole Detective. These medical apps
claimed to increase consumers’ chances of
detecting melanoma by analyzing pictures
of their moles and skin lesions.'°
Marketers for both apps agreed to
settlements. The marketer for MelApp
agreed to a $17,063 fine as part of the
settlement, and the marketer of Mole
Detective agreed to a $3,930 fine."”!

In addition to the FTC, state attorneys
general are taking action over data privacy
concerns under state consumer protection
laws. For example, in 2012, California’s
attorney general reached an agreement with
six companies, including Apple, Google, HP,
and Amazon, to strengthen privacy
protections for users of medical apps.'”?

(44 The FTC has expressed concern regarding the growing use

of wearable devices and medical apps and the lack of privacy

laws governing them. 99
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PRIVACY AND THE HEALTH INSURANCE
PORTABILITY AND ACCOUNTABILITY ACT
The Federal Health Insurance Portability
and Accountability Act of 1996 (HIPAA)
protects the confidentiality of patients’
health information. HIPAA generally
prohibits unauthorized disclosures of
protected health information except for a
legitimate medical, business, or public
health use as defined in the statute and
regulations. To be covered under the
HIPAA privacy rule, however, the
information must be personally identifiable
and held by “covered entities.” Covered
entities include health insurance plans,
healthcare clearinghouses, and healthcare
providers. The HIPAA privacy rule can also
cover “business associates” that covered
entities hire to help them carry out
healthcare functions. HIPAA does not
create a private cause of action. Only the
OCR may investigate and impose civil and
criminal penalties against a healthcare
provider for HIPAA violations.

It is unlikely that manufacturers and
developers of wearable fitness-type
devices and apps will be subject to HIPAA's
requirements as they do not qualify as
covered entities. Even the collection of
health data by a covered entity such as a
health insurer may fall outside the scope

of HIPAA when the information is not
personally identifiable.

STATE BIOMETRIC PRIVACY LAWS AND

THE COLLECTION OF BIOMETRIC DATA
Biometrics is simply the measurement of
a person’s physical being. Wearables

and medical apps collect behavioral
characteristics (e.g., steps taken per

day) and physiological characteristics (e.qg.,
heart rate). A few states, including
lllinois,’ Texas,'”* and Washington,'”® have
enacted legislation specifically to regulate
the use and collection of an individual’s
biometric information.

The lllinois Biometric Information Privacy
Act (BIPA) is one of the most stringent
state laws on consent, notice, and
disclosure procedures for biometric info.
BIPA regulates the collection, use,
safeguarding, handling, storage, retention,
and destruction of biometric identifiers and
information,’”® and it applies to all private
entities, which are defined as any
“individual, partnership, corporation, limited
liability company, association, or other
group, however organized.” "’

BIPA defines a biometric identifier to
include "a retina or iris scan, fingerprint,
voiceprint, or scan of hand or face
geometry.”'’® Specifically exempted from
the definition of “biometric identifier” are
photographs of an individual, writing
samples, demographic data, and physical
descriptions. Likewise, biometric
information is broadly defined to include
“any information, regardless of how it is

The Illinois Biometric Information Privacy Act (BIPA) is

one of the most stringent state laws on consent, notice, and
disclosure procedures for biometric information.
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captured, converted, stored, or shared,
based on an individual’'s biometric identifier
used to identify an individual,”'”® and has
similar exclusions.®

Although photographs are excluded from
the definition of “biometric identifier,”
courts have interpreted the “scan of ...
face geometry” under the biometric
identifier definition to include
measurements derived from
photographs.'" One court stated that
“'[plhotographs’ is better understood to
mean paper prints of photographs, not
digitized images stored as a computer file
and uploaded to the Internet.”'® Thus, the
use of facial recognition software to identify
an individual on stored digital photographs
can violate BIPA."83

BIPA requires any private entity that
collects or obtains biometric identifiers or
information to (1) inform the individual in
writing that a biometric identifier is being
collected or stored; (2) inform the individual
in writing of the specific purpose and length
of time for which the biometric identifier is
being collected, stored, and used; and (3)
receive a written release executed by the
individual assenting to the collection,
storage, and use of a biometric identifier.'8
Absent a court order or law enforcement
directive, a private entity may not share
biometric information without express
consent from the individual. Additionally, a
private entity may not sell, lease, trade, or
otherwise profit from a person’s or

a customer’s biometric identifiers

or information.

Significantly, BIPA allows individuals to
bring private lawsuits to enforce its
provisions. The lllinois statute is the only
state biometric privacy law that includes a
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The Illinois statute is
the only state biometric
privacy law that includes a
private right of action.

private right of action. BIPA allows plaintiffs
to seek actual damages or statutory
damages of $1,000 for each negligent
violation and $5,000 for each willful or
reckless violation.'®® BIPA also provides that
a prevailing party may recover attorneys’
fees, expert witness fees, and litigation
costs and expenses. Biometric privacy laws
adopted by Texas and Washington, unlike
lllinois, require enforcement actions to be
filed by the state attorney general.’®’

It is unclear if private entities will face
liability for mere statutory violations of BIPA
or if plaintiffs will need to show actual injury
in order to recover statutory damages, but
some recent court decisions suggest that
plaintiffs will need to allege an actual injury.
These courts have read the term
“aggrieved” under Section 20 of BIPA,
which states that “[a]ny person aggrieved
by a violation of this Act shall have a right of
action,” to require an actual injury. For
example, in McCollough v. Smarte Carte,
Inc., the U.S. District Court for the Northern
District of lllinois held that “by limiting the
right to sue to persons aggrieved by a
violation of the act, the lllinois legislature
intended to include only persons having
suffered an injury from a violation as
‘aggrieved.”" '8 |n addition, an lllinois
appellate court weighed in on BIPA for the



first time in Rosenbach v. Six Flags
Entertainment Corp. The court held that in
cases where "“a person alleges only a
technical violation of the Act without
alleging any injury or adverse effect, then
he or she is not aggrieved and may not
recover under any of the provisions in
section 20."18

These decisions have the potential to
foreclose BIPA class actions that allege
only a technical violation of BIPA without an
underlying injury. However, Rosenbach is
the first and only lllinois appellate court to
interpret BIPA, and the lllinois Supreme
Court has not yet weighed in. It is unclear
whether courts will follow the Rosenbach
decision, and with the number of filed BIPA
class actions that allege only a technical
violation, litigation on this subject will

likely continue.

The application of BIPA to any private entity
as well as its broad definition of “biometric
identifier and information” has created
enormous liability risks.™ This risk would be
further expanded if the lllinois Supreme
Court decides that all a plaintiff must allege
is a technical violation of the statute in order
to recover statutory penalties. Due to BIPA's
wide scope and the opportunity to obtain
statutory penalties, the plaintiffs’ class action
bar has taken notice of it and has filed over
60 class actions in recent years.™"

While wearable devices and medical apps
have not yet been targeted by plaintiffs’
attorneys under this law, businesses such
as video game companies, airlines, nursing
homes, hotel chains, food product
manufacturers, gas stations, and restaurant
chains as well as online platforms like
Facebook and Google have had actions filed
against them under BIPA."™®? Courts have
dismissed a few of these actions at the
pleading stage, but most are ongoing. One
settled for $1.5 million.™®

With the potential liability exposure created
by BIPA, some companies are refusing to
offer their products in lllinois. For example,
Google refused to release in lllinois the
portrait-matching feature in its popular
Google Arts & Culture app.'* The app uses
facial recognition and compares the image
of the user with thousands of famous
portraits housed in its database. The app
then presents the user with matches of his
or her artistic doppelganger. In addition,
Nest, a company that specializes in
thermostats and home security systems,
will not provide one of its security systems
in lllinois because its doorbell camera uses
facial recognition.'®

(44 Due to BIPA’s wide scope and the opportunity to obtain

statutory penalties, the plaintiffs’ class action bar has taken
notice of it and has filed over 60 class actions in recent years. 99
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Exposure to Product Liability
and Consumer Litigation

Manufacturers of wearable devices and
medical apps also face exposure to state
tort and consumer protection claims
brought by or on behalf of device users.

Hundreds of thousands of people already
visit the emergency room for injuries
related to exercise equipment.’®® Since
wearable devices and medical apps are
often designed to supplement and help
people with their fitness goals,
manufacturers are likely to see claims
alleging that their products either created a
distraction or directly caused these injuries.

For example, in 2012, the family of a cyclist
who died in an accident brought an action
against a bicycling app that awarded a
“King of the Mountain” status to top
performers. The family argued that the
cyclist would not have had the accident if
he was not trying to regain his top

performer status on such a dangerous road.
The developers of the app, the lawsuit said,

should have known the app would
encourage such risk taking, yet they failed
to warn that the road conditions were not
suitable for such racing.’” The judge
dismissed the claim, finding that the cyclist
assumed the risks of bicycling and that the
defendant had shown that bicycling is an
inherently risky activity.'%®

While product liability and other personal
injury claims against medical app makers
are rare, firms are advertising for future
plaintiffs to bring such lawsuits.
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Location, movement,
and health data from these
devices may provide
valuable discoverable
information in many types
of litigation.

A growing area of litigation is consumer
fraud and false advertising claims involving
regulated products.'® Manufacturers of
wearable devices and medical apps are a
likely target for such claims by plaintiffs’
lawyers. For example, Fitbit, Inc., has
already been hit with two such class
actions in California. The first complaint
alleges that Fitbit misled consumers about
the accuracy and reliability of its sleep-
tracking function. The complaint states that
the Fitbit sleep-tracking devices
“consistently misidentify” sleep and may
overestimate sleep by as much as 67
minutes.?? This case is still in active
litigation. The second complaint, filed in
2016, similarly alleges that Fitbit misled
consumers about the accuracy and
reliability of its heart rate monitoring
function.?' This case was recently moved
to arbitration.?%?



Impact on Discovery and Litigation

Location, movement, and health data from
wearable devices may provide valuable
discoverable information in many types of
litigation. Tracking data from a fitness
device could be used to provide an alibi in a
criminal case. Fitness data could also be
used to cast doubts on the alleged injuries
In an insurance claim or personal injury
lawsuit. In employment cases, the data
could assist in evaluating workplace injuries
or disability claims.

Canadian courts have already seen data
from a Fitbit used in two disability cases
and a personal injury case. In the two
separate disability cases, petitioners used
Fitbit data to support their claims of
insomnia. In a personal injury case, a
woman used her Fitbit data to support her
claim that her physical activity was affected
following a car accident.?3

In Pennsylvania, police have used data from
a Fitbit to support charging a person with
filing a false report with law enforcement,
creating a false alarm to public safety, and
tampering with evidence.?** In that case,
police called to the defendant’s home found
a knife, a bottle of vodka, and furniture in
disarray. The defendant claimed she was
woken up and sexually assaulted by a man.
Evidence from the defendant’s Fitbit
contradicted these statements. During the
time that she alleged that she was sleeping,
her Fitbit indicated that she was awake,
alert, and walking around. The prosecution
used this evidence to support its claim that
she staged a fake crime scene during this
period. The defendant pled guilty and had to
complete two years of probation.

Evidence from a Fitbit has also led to a
murder arrest in Connecticut. There, a
husband became a prime suspect in his
wife’'s murder due to discrepancies in his
alibi. Police examined his wife's Fitbit and
discovered that she had logged numerous
steps after the time the husband claimed
she was killed.?%® The combination of the
Fitbit data and additional circumstantial
evidence led to the husband’s arrest for
murder, tampering with evidence, and
providing a false statement. Data from this
Fitbit will also likely be used in the wrongful
death action filed by the deceased
woman's sister against the husband.

Although the information recorded by these
devices could prove useful in all types of
litigation, there currently are relatively few
examples of how courts will handle disputes
involving the discovery of such data.

An initial question to consider when
seeking such data is who actually owns the
information—the user or the device's
manufacturer? Additionally, attorneys must
consider the device's privacy policy. For
example, Fitbit will share a user’s data
when the user authorizes Fitbit to share
it.2% In cases where the user’'s consent
cannot be obtained, Fitbit has agreed to
provide the data “to comply with a law,
regulation, legal process, or governmental
request; to assert legal rights or defend
against legal claims; or to prevent, detect,
or investigate illegal activity, fraud, abuse,
violations of our terms, or threats to the
security of the Services or the physical
safety of any person.”?% In cases where
the user refuses to provide consent, a court
order or subpoena will most likely be
necessary to obtain the data. It is unclear
what challenges may arise if a party asks
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the court to serve a subpoena on a device
manufacturer. When deciding whether to
grant such a motion, the court will likely
balance whether the person has a
reasonable expectation of privacy against
the probative value of the information and
how prejudicial it may be to the non-
requesting party.

Another issue is whether and to what extent
the data are admissible at trial. As with any
admissible evidence, the information must
be relevant. Relevant evidence is evidence
that has any tendency to make the existence
of any fact that is of consequence to the
determination of the action more probable or
less probable than it would be without the
evidence. In cases where a person’s health
or location at a given time is at issue, this
seems to be a fairly straightforward
question. Of course, opponents to
admission of this evidence will raise
objections, including hearsay, authentication
concerns, and reliability issues.

A Wisconsin state court recently went
through this type of analysis after the state
tried to enter into evidence location and
sleep data from a Fitbit that refuted a
defendant’s story about the Fitbit's user
being present at the scene of the crime.?%®
Attorneys for the defendant attacked the
reliability and authenticity of the Fitbit data
and argued that the evidence was hearsay.
The court first dealt with the reliability
issue, denying admission of the sleep data
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because their reliability and accuracy were
being litigated in a consumer class action.
The court admitted the step-counting data
since no such reliability claims had been
made against them. It also reasoned that
the defendant could question the Fitbit user
about the data’s reliability and present his
own expert witness on the subject. The
court then found that the Fitbit data were
computer-generated records and thus not
hearsay. Even if the data were hearsay, the
court found they fell within the “Records of
Regularly Conducted Activity” exception to
the rule. The court concluded by finding
that the record was self-authenticating
since it was a record of regularly conducted
activity, and that an affidavit provided by a
Fitbit official sufficiently authenticated it.

To avoid some of these objections and get
such data admitted, one commmentator
suggested having a qualified expert review
the data pulled from the wearable and use
this information as the basis of his or her
opinion, as an expert can rely on evidence
that is not admissible at trial.?®® The expert
could then testify that he or she relied on
the data, and the jury could determine their
reliability and weight as evidence. An
opposing party may object to this
testimony, however, on the ground that a
reasonable expert should not rely

on such evidence in forming his or

her opinions.



The Path Forward

The wearable device and medical app “

industry is thriving. It is providing people

with an opportunity to take more control

over their healthcare while motivating

people to become healthier. The industry is

growing rapidly, in part because the federal

government and most states have taken

a balanced approach to regulatory and

liability issues. ,,

Given the enormous amount of biometric
information being collected, stored, utilized,
and shared, there are legitimate privacy
concerns. The explosion of litigation under
lllinois” BIPA, however, should give state
legislatures pause in considering new laws
on the subject. Any future laws that
regulate biometric information should be
narrowly tailored to specific types and
problematic uses of biometric information,
and should not include a broad new private
right of action.
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30 Printing

3D printing will continue to disrupt traditional manufacturing and
may lead to a new industrial revolution.?'® While this technology
has been available to manufacturers since the 1980s, 3D printers
recently exploded onto other markets, such as hospitals and
apparel, and personal versions are now found in homes as well.?"
As ordinary people and businesses that do not traditionally make
products become manufacturers, 3D printing Is poised to have a

significant effect on tort law.

3D printing, also known as additive
manufacturing, uses a machine to turn digital
blueprints into physical objects.?'? Blueprints
come in the form of computer-aided designs
(CADs) that provide virtual 3D models of the
item that will be created. Individuals can
create CADs and upload them to the internet
for others to use for free or to purchase.
CADs can also be commissioned. For
example, a doctor could send a CT scan of a
patient’s knee to a designer who can then
develop a customized CAD for an artificial
knee. A 3D printer can then print the CAD for
implant via knee replacement surgery.?'

3D printing is often welcomed as an
efficient, cost-effective, and waste-reducing
means of manufacturing products or
component parts. Unlike traditional
manufacturing, where the process begins
with a block of material that is reshaped into
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the desired form, 3D printing works in
reverse, starting from scratch and adding
only the materials necessary to create the
final product.?" By manufacturing with 3D
technology, a final product can be created as
one integrated piece with internal, movable
parts since products are created one layer at
a time.

3D printers are also different from mass
manufacturing in that products can be
customized for a single consumer. Traditional
manufacturers make the same standardized
product to put on the market, but 3D printing
allows products to be tailored to meet an
individual’s specific needs, tastes, and
measurements.?'® 3D printing is making
unparalleled advancements in industries
including healthcare, automobiles,
aerospace, food, fashion, and the military.2'®



Hobbyists can also buy 3D printers from
most major online tech retailers or local tech
stores, starting at just under three hundred
dollars.?"” Major manufacturers might spend
up to $2.5 million for state-of-the-art 3D
printing technology.?' The market for 3D
printing is rapidly expanding with the
technology’s capabilities and applications.
Some 97 manufacturers produced and sold
3D printing systems in 2016, up from 62 in
2015 and 49 in 2014.2"® The 3D printing
industry reached just over $6 billion in
revenues in 2016.22° In a survey of almost a
thousand individual consumers in the 3D
printing market, results showed that of
those using 3D printers, 44 percent were
professionals, 47 percent were hobbyists,
and nine percent identified as “other.”??" Of
companies using 3D technology, the reason
cited most often for doing so is to accelerate
product development, followed by the ability
to offer customized products and limited
series items.???

As 3D printers become more affordable,
their presence will expand and level
manufacturing itself, allowing anyone who
owns a 3D printer to assume the mantle of
“manufacturer.”??® Eventually, having a
“CAD file of an object, such as a coffee cup
or a toy, will essentially be the equivalent of
having the physical object—it is just a click
away."??* There is virtually no legal
precedent associated with 3D printing. As
this revolution occurs and injuries
associated with 3D-printed products or

parts inevitably arise, courts will grapple
with such basic questions as who is a
manufacturer, what qualifies as a product,
and who is legally responsible for any harm
stemming from it?

3D Printing in Action

Imagine a day when an auto repair shop
can 3D print a new car part on site, or a
hospital can 3D print a new human organ
from a patient’s own cells. These
possibilities will likely become reality
sooner rather than later, so long as
development of the technology is not
deterred or delayed by excessive liability
or government regulations beyond
those reasonably necessary to protect
public safety.

AUTOMOTIVE

Major auto companies are looking to 3D
printing technology to more quickly respond
to consumer demands. They are using 3D
printing to accelerate product design and
the quality of prototypes.??® 3D printing
technology also allows automakers to
affordably customize vehicles and develop
stronger, more efficient, lightweight
designs. It can simplify both complex and
small production, enabling manufacturers to
print a single component on demand. One
machine can support unlimited product
lines.2%

In 2017, Ford became the first major
automaker to purchase a Stratasys Infinite

(44 As 3D printers become more affordable, their presence will

expand and level manufacturing itself, allowing anyone who owns
a 3D printer to assume the mantle of manufacturer.” 99
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3D Printer for future performance products
and personalized auto parts.??” Other
companies, such as Volkswagen, are also
moving into 3D printing.?®

3D printing also has the potential to
revolutionize the auto repair industry,
making it easier to obtain spare parts.
Daimler, for example, has begun using 3D
printing to make plastic replacement parts
and is moving into metal parts for older
commercial Mercedes trucks.??® Before
long, local auto shops may be able to print
parts for repairs. In fact, for years Jay Leno
has relied on a sophisticated scanner and
3D printer to replace obsolete parts in his
collection of antique cars.?*®

AEROSPACE

In the aerospace industry, General
Electric’'s (GE's) move toward 3D printing
technology began with a nozzle tip for
planes that sprays fuel into a jet engine.?
The 3D-printed nozzle tip “not only
combined all 20 parts into a single unit, but
it also weigh[s] 25 percent less than an
ordinary nozzle and [is] more than five
times as durable.”?*? Getting to the heart of
3D printing benefits, GE explains that
complexity in manufacturing is historically
expensive, but with 3D printing, companies
can achieve both sophistication and cost
reduction at the same time.?®

Following its success with the fuel nozzle,
GE began to purchase 3D printing
technology and, over an 18-month period,
its research team was able to reduce 900
separate helicopter engine components to
just 16 parts.?®* The 3D-printed parts were
40 percent lighter and 60 percent cheaper
than the original parts.z*® GE's successful
experiment led the company to significantly
expand its investment in companies that
make 3D printers. GE has used the
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The FDA has reviewed
over 100 medical devices
currently on the market
that were made with 3D
printers...

technology to create prototypes for
turboprop engines and turbine blades, and
Is looking to expand its involvement in 3D
printing to other industries.?% According to
the company, it is now using over 300 3D
printers and investing billions of dollars per
year in the technology.?’

HEALTHCARE

Perhaps no industry has embraced or
benefited more from advances in 3D
printing technology than the healthcare
industry.

The FDA has reviewed over 100 medical
devices currently on the market that were
made with 3D printers,?® including
orthopedic and cranial implants, surgical
instruments, dental restorations, and
prosthetics. Many of these products are
customized to fit each patient. The FDA has
also granted emergency exemptions for
devices not yet approved. In 2012, the FDA
granted an emergency exemption for the
implant of a 3D-printed trachea into a six-
week-old infant.?*% A year later, the FDA
again granted an emergency exemption for
a man to have 3D-printed plates replace 75
percent of his skull.?4°

Pharmaceutical companies are using 3D
printing technology to develop medications.



In 2015, the FDA approved the first
3D-printed drug, Spritam, from Aprecia
Pharmaceuticals. The 3D printing of
Spritam allows the medication to dissolve
in the mouth and be absorbed quickly,
helping prevent or reduce the severity of an
oncoming epileptic seizure.?*!

In addition, 3D printing technology known as
"bioprinting” can “produce living tissue,
bone, blood vessels, and potentially, whole
organs for use in medical procedures,
training and testing."”?*? Bioprinted tissue
may be a game changer for developing and
testing how new drugs affect human
cells.?* Although bioprinting is in the early
stages of development, it shows immense
promise for medical treatment, with the end
goal of 3D printing replacement organs.?*

Many Liability Questions,
Few Answers

Because 3D printing has the potential to
make any person a manufacturer, courts
will be faced with novel questions as to
when and how product liability law applies
when a plaintiff claims he or she was
harmed by a 3D-printed product. Key
guestions include whether a CAD qualifies
as a “product” and who qualifies as a
“product seller.” The answers to these
guestions will determine whether an
individual or company is subject to product
liability law or general negligence principles
when an injury is associated with a
3D-printed product.

IS A COMPUTER-AIDED DESIGN A “PRODUCT"?
An emerging issue with respect to such
liability is whether a person who develops a
CAD has created a product.

The Restatement (Third) of Torts defines
“product” as a “tangible personal property
distributed commercially for use or
consumption.”?% It is clear that a final
3D-printed object is a product. It is less
certain whether CAD files are products,
since they are basically electronic blueprints
or instructions for creating products, not
physical objects themselves.

Generally, courts do not consider purely
electronic data, such as software or code,
to be products.?*® Similarly, architectural
blueprints and intangible content associated
with products are not subject to product
liability law.2#/

Courts have not specifically considered
whether CAD files constitute electronic
information, which falls outside product
liability law. In addition, the “distributed
commercially” requirement for product
liability suggests that CADs, when not
purchased but shared without charge or
developed by the user, may not qualify
as a product.

“ Courts have not
specifically considered
whether CAD files constitute

electronic information,
which falls outside product

liability law. , ,
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[CJourts may now be
willing to stretch the
definition of ‘product’to
include electronic files used
to make bespoke
3D-printed objects...

Legal scholars observe, however, that
“[clourts may now be willing to stretch the
definition of ‘product’ to include electronic
files used to make bespoke 3D-printed
objects,” reasoning that the file was part
and parcel of the completed product.?*®

WHO IS A PRODUCT SELLER?

Even if courts find that CADs are
“products,” they will have to decide
whether those who use 3D printing to
make products or components are “product
sellers” before subjecting them to product
liability law.

The Restatement (Third) of Torts, Products
Liability, provides that “[olne engaged in
the business of selling or otherwise
distributing products who sells or
distributes a defective product is subject to
liability for harm to persons or property
caused by the defect.”?* A person who or
business that fits this definition is subject
to strict liability if a manufacturing flaw
causes an injury. Product sellers are also

subject to liability if the product’s design is
defective. When courts evaluate the liability
of product sellers, they may consider
whether there was a reasonable, feasible,
safer alternative design that would have
reduced the risk of injury or avoided the
harm. Product sellers also have an
obligation to provide users with instructions
or warnings needed to avoid risks of injury.

The “business of selling” language in the
definition of “product seller” limits these
liability principles to those who regularly sell
products and excludes those who make an
occasional sale or give products as gifts.?°
In a world where 3D printing becomes
commonplace, the line between a
commercial seller and occasional seller
may blur.?’

WHO IS SUBJECT TO LIABILITY?

As the 3D printing industry grows, products
will be made by nontraditional sources
including hospitals, repair shops, and even
consumers in their own homes; none of
them would likely face product liability
actions based on current definitions.?2 A
3D-printed product may be defective for
many reasons, such as (1) it was printed
based on a CAD for a defective product,

(2) a computer glitch led to a flawed CAD
when it was designed or while the file was
downloading, (3) the 3D printer itself was
defective and corrupted the product, (4) the
raw material used in creating the product
was defective, (5) human error occurred in
creating the CAD, or (6) human error
occurred in using the 3D printer.?%3

In a world where 3D printing becomes commonplace, the line

between a commercial seller and occasional seller may blur-.
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“ For a plaintiffs’
lawyer, the question
becomes who should be

named as a defendant
and under what theories

of liability? 99

Imagine the 3D printing lifecycle of a coffee
mug: Someone designs a CAD for the mug
and uploads it to the internet, where people
can freely access it. An individual finds the
CAD but wants a different handle, so he or
she modifies the CAD and puts it on a CAD-
sharing website. Another individual
downloads the modified CAD coffee mug
and prints it at home for free. Alternatively, he
or she could select the CAD design and pay
to have the mug printed by another party and
shipped to him or her already constructed.
Then, the mug shatters when hot liquid is
poured into it, causing serious burns.?®*

This simple hypothetical illustrates the
potential room for error with no clear way
to know where in the design and
manufacturing process a potential defect
occurred. For a plaintiffs’ lawyer, the
question becomes who should be named

as a defendant and under what theories of
liability? Lawyers will likely consider suing
all of the entities in the supply chain. That
could mean the manufacturers and sellers
of 3D printers, the creators and sellers of
CAD blueprint designs, the creators and
sellers of the “ink” used for 3D printers,
the manufacturers who use 3D printers to
put products on the market, and the sellers
of 3D-printed products.

IF PRODUCT LIABILITY LAW DOES NOT APPLY,
THEN WHAT DOES?

Ordinary product liability law is likely to
apply in cases involving traditional
manufacturers that use 3D printing to
construct products or component parts.
The more difficult cases will involve
3D-printed products made by nontraditional
manufacturers, such as hobbyists who
make a toy, a hospital that prints a custom
joint implant, an auto repair shop that prints
a new bolt, or the plaintiff himself or
herself. In these situations, plaintiffs are
likely to rely heavily on common law
negligence claims. While these types of
claims require a showing of fault, they are
flexible and subject to judicial expansions of
liability, as shown below.

In the event of a product failure and injury,
the general inquiry under negligence law is
whether the defendant had a duty of
reasonable care to the plaintiff, whether the
defendant fulfilled this duty by addressing

(44 The more difficult cases will involve 3D-printed products made
by nontraditional manufacturers, such as hobbyists who make a

toy, a hospital that prints a custom joint implant, an auto repair
shop that prints a new bolt, or the plaintiff himself or herself. 99
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reasonably foreseeable risks of injury
associated with the product, and whether a
violation of the duty of care caused the
plaintiff's injury.

In evaluating the liability of a nontraditional
manufacturer, courts might consider
whether that party obtained the CAD file
from a reputable source (rather than a
design that was anonymously uploaded or
one that was “open sourced” and could
have been dangerously modified or
corrupted), appropriately maintained its 3D
printer, and used the proper materials. CAD
designers may also be on the hook, facing
allegations that it was reasonably
foreseeable that their designs would

be downloaded and used to create
dangerous products.

Traditional liability principles should place
significant constraints on such liability. For
example, a CAD designer’s duty to provide
warnings or instructions should not extend
to a person allegedly injured by a product
that someone else freely downloaded and
printed. There should be some transactional
relationship between the defendant
company and the person injured. To allow
otherwise would subject those who
develop CADs to “limitless liability to an
indeterminate class of persons conceivably
injured by its negligent acts. "% Likewise,
manufacturers of 3D printers should not be
subject to liability for products created
through their technology, just as
manufacturers of any other type of
equipment or tool would not be liable for
injuries stemming from goods their
products are used to make.?% In traditional
terms, a hammer manufacturer is not liable
when a house is defectively constructed
with one of its tools.
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Negligence law is
malleable, however, and
courts have sometimes
used it to circumvent
core product liability
principles.

Negligence law is malleable, however, and
courts have sometimes used it to
circumvent core product liability principles.
The potential for expansions of liability law
is particularly high where the person or
business that is directly responsible for a
harm—such as an individual who pirated,
modified, and uploaded a dangerous
design—is not a viable defendant. That
person’s identity may be unknown, or he or
she may be outside the court’s jurisdiction
or lack financial resources to compensate
an injured plaintiff. And, as products are
precisely duplicated through 3D printing
technology, in some instances it may be
impossible to distinguish a patent holder’s
products from copies or counterfeits and to
determine who actually made the product
alleged to have caused a person’s injury. In
such situations, courts may be tempted to
engage in “deep-pocket jurisprudence. "%’

Courts could, for example, consider
imposing liability through negligence
principles on the company that designed a
product that was scanned, copied, and
produced by another. While that may seem
far-fetched, a few courts have imposed
liability on brand-name manufacturers of
prescription drugs for plaintiffs who alleged



injury from a generic version of the
product.?® In the 3D printing context,
courts may be tempted to hold the original
manufacturer of a product liable when
someone copies its design and precisely
replicates its product, and that product
injures someone. Courts may reason that,
given widespread availability of 3D printing
technology, it was foreseeable to that
company that its defective product would
be copied and sold by others. It would be
unjust, however, to impose liability on a
company that did not make the product at
issue or benefit from its sale.

Courts may also apply negligence law to
impose liability on a company that designed
a product but never made or sold it. For
example, in a 2011 case before the
Mississippi Supreme Court, a woman had
sustained injuries in a car accident that she
attributed to a defective seatbelt. She sued
the maker of the vehicle she was driving, a
1999 Jeep Cherokee, but Chrysler was in
bankruptcy at the time. She also named
Honeywell International as a defendant.
Years earlier, Honeywell had sold a design
for a seatbelt buckle to Chrysler, but
Honeywell never manufactured or sold the
actual product.

Honeywell argued that the Mississippi
Product Liability Act (MPLA) provided the
sole remedy for product liability actions,
and that the MIPLA did not provide for a

66

cause of action against a product designer
that neither manufactured nor sold the
product at issue. The trial court agreed,
finding Honeywell was not a
“manufacturer” and granting the
company'’s motion for summary judgment.
The Mississippi Supreme Court reversed.
While the state high court found that the
MPLA provides the exclusive remedy for
strict liability claims against manufacturers,
it ruled that nonmanufacturing and non-
selling designers are subject to common
law negligence claims.?° Such decisions
should be particularly concerning to those
who develop CADs for 3D printing.

Liability concerns are especially high with
respect to 3D-printed medical devices and
drugs. Some critics note that when
products are made by nontraditional
manufacturers, such as doctors,
pharmacists, and hospitals, there may be
no identifiable entity who is responsible as
a "manufacturer.”?% Courts have
traditionally found that healthcare providers
are subject to medical negligence claims
when a patient alleges an injury stemming
from medical treatment,?! not product
liability claims. As hospitals begin to use
onsite 3D printers to create customized
medications, implants, and models for
patients, these principles may be called into
guestion.?? Innovation may be stifled if
hospitals face tort liability beyond medical
malpractice claims.

Torts of the Future Il



Whether litigation is based in product
liability or negligence theories, expert
testimony will be essential in 3D printing
cases. Jurors will not understand from their
own experiences whether there was a
reasonable, feasible, safer alternative
design. Nor will they be able to evaluate the
duty of reasonable care in the context of 3D
printing and manufacturing without the aid
of expert testimony. Courts will need to
serve as gatekeepers, ensuring that expert
testimony is reliable.

LITTLE LITIGATION TO DATE

While 3D printing technology is likely to be
a recurring issue for courts in the coming
years, litigation thus far has been sparse.

At least one manufacturer has faced a class
action lawsuit stemming from a 3D-printed
medical device.?®® In 2015, a patient sued
Align Technology, alleging that the company
misrepresented the effectiveness of its
customized 3D-printed Invisalign aligners,
which are thin, clear plastic removable
devices used in orthodontic and restorative
dentistry. The patient alleged that her dentist
took dental impressions that were sent to
and approved by the company, but that the
aligners did not correct her specific form of
teeth misalignment.*

In addition to dismissing the plaintiff's
fraud-based claims due to the complaint’s
failure to identify any specific
misrepresentation, the court dismissed
claims to the extent they were based on a
failure to warn. In so doing, the court
applied the learned intermediary doctrine,
recognizing that a manufacturer is
responsible for conveying information about
risks associated with medical devices to
physicians who prescribe them, not for
directly warning patients. Since the patient
did not allege that the dentist was
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‘ ‘ Regulators overseeing
product safety will have to
determine how to apply
and enforce laws that

were developed with
professional product

manufacturers in mind
to ordinary people,
professionals, and
businesses that create
products through

3D printing. , ,

misinformed about the risks of the
3D-printed medical device, the court
dismissed the claim.?5 \While this case
involved a 3D-printed product, it presents a
straightforward application of consumer law
and product liability principles. It did not
reach issues unique to the technology.

Regulation of 3D-Printed Products

Regulators overseeing product safety will
have to determine how to apply and enforce
laws that were developed with professional
product manufacturers in mind to ordinary
people, professionals, and businesses that
create products through 3D printing.
Product liability lawyers have observed that
“[a]lthough the temptation may be to rush
to regulate the 3D printing space, over-
regulation may stifle innovation in this new,
evolving and promising technology. "2



The regulatory framework that will
encompass 3D printing technology is still
largely unknown. The FDA has approved
nearly all 3D-printed medical devices as
“substantially equivalent” to already-
approved medical devices under Section
510(k) of the Federal Food, Drug, and
Cosmetic Act.?¢” This process requires
manufacturers to demonstrate that their
proposed 3D-printed product is at least as
safe or effective as an existing device. This
approach is encouraging in that it suggests
that the FDA is not viewing 3D-printed
products as novel technology that raises
special concerns. In the future, however,
the FDA is likely to be asked to review
applications for medical devices and
prescription drugs made with 3D printing
technology that are wholly new and
innovative, which will require more
rigorous review.

In December 2017, the FDA issued
guidance to manufacturers of 3D-printed
medical products.?®® The guidance lays out
the agency's current thinking on the
technical process that medical device
manufacturers should use to design and test
products made with additive manufacturing,
and what type of information the FDA wiill
expect manufacturers to provide when
submitting applications for 510(k) or
premarket approval.

The FDA characterizes its
recommendations as “leapfrog” guidance,
which it views as “serving as a mechanism
by which the Agency can share initial
thoughts regarding technologies that are
likely of public importance early in product
development.”?%° The agency expects its
nonbinding recommendations to change as
more information becomes available.?’° The
FDA has stated that, as its approvals to

In the future, the FDA
plans to explore how its
regulatory framework will
apply to nontraditional
manufacturers, such as
surgeons in a hospital
operating room or
technicians in a university
laboratory, who create
personalized devices
for the patients they
are treating.

date have suggested: “It is anticipated that
[additive manufacturing (AM)] devices will
generally follow the same regulatory
requirements and submission expectations
as the classification and/or regulation to
which a non-AM device of the same type is
subject. In rare cases, AM may raise
different questions of safety and/or
effectiveness.”?”

In the future, the FDA plans to explore how
its regulatory framework will apply to
nontraditional manufacturers, such as
surgeons in a hospital operating room or
technicians in a university laboratory, who
create personalized devices for the patients
they are treating.?’?

Other agencies have not yet acted.
Consumer Product Safety Commission
(CPSC) staff has indicated several safety
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concerns with 3D printers, including “the
composition of the filament, the high
temperature of the printing process,
chemical and particulate emissions during
printing, and the safety and durability of the
final product during consumer use."”?”?
CPSC staff has recommended that the
Commission consider 3D printing among
emerging and future technologies
deserving of study and risk assessment.?’4
Notably, the January 2017 staff report does
not mention adopting new regulations, but
appropriately focuses on other tools such
as developing voluntary standards and
collaborating with stakeholders.

As 3D printing technology advances and
becomes more commonplace, the CPSC
and other agencies may need to consider
how existing reporting and recall obligations
apply to those who create CADs or produce
3D-printed products, and whether there are
areas where regulations specific to 3D
printing technology are necessary to
encourage innovation while protecting
safety.

The Path Forward

As long as 3D printing largely remains the
province of traditional manufacturers,
liability mechanisms are not likely to
change. As 3D printing moves through the
supply chain and the technology eventually
reaches the end user, however, the law
may evolve. When individuals and

businesses make their own products and
parts rather than buy them from a
traditional manufacturer or seller, product
liability theories may no longer fit and
negligence may become the new default
standard. Courts will need to work through
these issues to create effective, balanced
standards that fairly determine liability and
allocate fault. They should resist pressure
to abandon core principles of law when the
product at issue in a lawsuit was created
through 3D printing. Excessive liability
would make 3D printers cost prohibitive by
eliminating all but the most advanced and
expensive printers from the market, and
might discourage consumers and
businesses from using 3D printing in ways
that would provide significant benefits to
individuals and society.

Going forward, government agencies should
continue to take a measured approach to 3D
products. They should apply the time-tested
procedures that were developed for
approving, monitoring, and addressing safety
concerns related to products manufactured
through traditional means unless and until
there is a demonstrated need for
technology-specific regulations.

(44 Courts will need to work through these issues to create
effective, balanced standards that fairly determine liability and

allocate fault. 99
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Other Emerging Technologies:
Recent Developments

The first edition of “Torts of the Future,” issued in March 2017,
explored liability and regulatory issues related to five areas of
emerging technology, including autonomous vehicles, the
commercial use of drones, private space exploration, the sharing
economy, and the Internet of Things. Below are highlights of
significant developments that have occurred in those areas

since that time.

Autonomous Vehicles

Autonomous vehicle (AV) technology is
rapidly advancing. Autonomous vehicles are
now operating on the roads in Silicon
Valley, Phoenix, Pittsburgh, and elsewhere.
With more AVs on the road interacting with
other drivers and pedestrians, accidents are
inevitable, whether as a result of the
actions of people or imperfect technology.
As discussed below, 2018 began with the
first lawsuit stemming from an accident
with an AV and, as this report goes to
press, the first known fatality stemming
from an AV striking a pedestrian occurred
and resulted in a quick settlement.?’® Such
incidents will test whether the courts,
policymakers, manufacturers, and users of
AVs respond to concerns without imposing
unwarranted liability or regulation that

significantly delays a technology that should
ultimately make the roads safer by
eliminating human error.

FIRST KNOWN LAWSUIT FILED AGAINST
AUTONOMOUS VEHICLE MANUFACTURER
In January 2018, the first known lawsuit
against a manufacturer was filed over an
accident involving an AV.

In that lawsuit, a motorcyclist alleges that
he suffered neck and shoulder injuries after
a 2016 Chevy Bolt EV knocked him to the
ground while traveling on a San Francisco
street.?’® General Motors (GM) and its
Cruise subsidiary have had a permit to test
autonomous vehicles on California roads
since June 2015.277

According to the complaint, which is just
four pages long, a driver was in the front
seat but was operating the car in self-

Torts of the Future Il



driving mode with his hands off the
steering wheel.?’® The operator instructed
the Bolt to move from the center to the left
lane. The complaint alleges that the
motorcyclist, who was traveling directly
behind the car in the center lane, attempted
to move ahead and pass. As he did, the
plaintiff alleges that the Bolt abruptly
swerved back into its original lane, striking
him and knocking him to the ground.?”

As is frequently the case in car accidents,
there is more than one side to this story.

In a report GM filed with California’s
Department of Motor Vehicles, the
automaker explained that the Bolt was
driving in the middle lane when it saw a gap
and attempted to merge into the left
lane.?8> When the minivan ahead of the Bolt
in the center lane slowed down, the Bolt
abandoned its attempt to merge left. As the
Bolt was “re-centering” itself in the middle
lane, the plaintiff was approaching the car,
“lane-splitting” between the center and
right lanes in slow, heavy traffic.?®' As the
motorcycle moved into the center lane, it
“glanced the side of the Cruise AV,
wobbled, and fell over,” GM'’s report
said.?®2 The San Francisco Police
Department police report indicates that the
motorcyclist was at fault for attempting to
overtake and pass another vehicle on the
right before it was safe to do so, but the
motorcyclist’s attorney also says the police

report supports the motorcyclist's version
of the events.?3

The lawsuit names only GM as a defendant;
it does not claim the Bolt's operator
contributed to the accident. The sole claim,
however, is negligence, making the lawsuit
more like a traditional auto accident claim
than a product liability claim that alleges that
a vehicle was defectively designed. The
complaint alleges that General Motors owed
the plaintiff a duty to “havle] its Self-Driving
Vehicle operate in a manner in which it
obeys the traffic laws and regulations,” and
breached that duty “in that its Self-Driving
Vehicle drove in such a negligent manner
that it veered into an adjacent lane of traffic
without regard for a passing motorist...."”28
If the case proceeds to trial, the plaintiff
may argue that the Bolt failed to perform as
a reasonable person would in similar
circumstances. Basically, the lawsuit treats
the AV much like a person, rather than

as a product.

The lawsuit, which seeks unspecified
damages as well as attorneys’ fees and
punitive damages, is pending in the

U.S. District Court in San Francisco. It
remains to be seen whether the vehicle
recorded and stored video or other data
that will show precisely what occurred and
can be produced in discovery, and whether
the parties settle or proceed to trial.

The lawsuit suggests that as cars become autonomous,
attorneys whose bread-and-butter work is auto accident claims

may continue to bring traditional negligence claims, rather than
complex product liability lawsuits...
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The lawsuit suggests that as cars become
autonomous, attorneys whose bread-and-
butter work is auto accident claims may
continue to bring traditional negligence
claims, rather than complex product liability
lawsuits that likely necessitate expert
testimony on auto design and autonomous
technology. One thing appears certain,
however: auto manufacturers who
incorporate autonomous technology into
their vehicles are increasingly likely to be
named as defendants in motor vehicle
accident cases.

NEW NHTSA REGULATORY GUIDANCE

On September 12, 2017, the National
Highway Transportation and Safety
Administration (NHTSA) released a new
voluntary guidance entitled “Automated
Driving Systems: A Vision for Safety 2.0."2
The new 36-page guidance replaces and
significantly pares down the 2016 NHTSA
guidance issued by the Obama
Administration. It eases the process for
manufacturing, testing, and deploying AVs
while discouraging states from implementing
potentially conflicting AV regulations.

NHTSA's Safety 2.0 focuses on automation
levels three to five (Conditional, High, and
Full Automation) and covers all vehicles
under the agency'’s jurisdiction. The
guidance describes 12 “priority safety
elements 2% for consideration in the
design, development, testing, and
deployment of AV technologies. The
guidance encourages companies engaged
in testing and deploying of AVs to submit to
NHSTA “Voluntary Safety Self-
Assessment” letters demonstrating how
they have addressed the safety elements.
The guidance, however, makes clear that
these letters are not required.

Safety 2.0 distinguishes the roles of the
federal and state governments in regulating
AVs. NHTSA is solely responsible for
regulating the safety, design, and
performance aspects of motor vehicles,
while states are responsible for regulating
the human driver and vehicle operations.
NHTSA's guidance provides a “best
practices” framework that states may use
in drafting applicable laws and regulations.
When states craft such laws and
regulations, NHTSA encourages them to
(1) provide a “technology-neutral”
environment, (2) provide licensing and
registration procedures for AVs, (3) provide
reporting and communication mechanisms
to public safety organizations, and

(4) review traffic laws that may serve as
barriers to the operation of AVs.

NHTSA is already updating its guidance for
"Safety 3.0,” which will emphasize a
unified intermodal approach to automated
driving systems policies.?®’ The agency
sought input on the new guidance at a
March 1, 2018, AV summit.®8

LEGISLATIVE ADVANCES

As NHTSA releases and updates its
guidance, Congress has also taken up the
issue of AVs. If proposed legislation
becomes law, it may help accelerate

AV deployment.

In September 2017, the U.S. House of
Representatives passed the Safely
Ensuring Lives Future Deployment and
Research In Vehicle Evolution Act, or the
SELF DRIVE Act, with broad bipartisan
support.?®® The Senate has its own AV
legislation pending, the American Vision for
Safer Transportation through Advancement
of Revolutionary Technologies (AV START)
Act.?° The Senate Committee on
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“ The preemption
provision is considered
particularly essential, since

introducing AVs will become
increasingly complicated as
more states enact their own

laws. ,,

Commerce, Science, and Transportation
favorably reported the bill in October 2017.

While there are differences in the Senate
and House bills, they both provide the
federal government with a framework for
developing AV rules. They charge NHTSA
with regulating the design, construction,
and performance of the vehicles, with the
goal of encouraging their testing and
deployment. The bills would authorize
NHTSA to update Federal Motor Vehicle
Safety Standards and grant exemptions
where needed, and both would require
automakers to develop cybersecurity plans.
They would preempt state laws in the areas
regulated by NHTSA, while preserving the
states’ traditional authority to regulate
registration, licensing, insurance, law
enforcement, and traffic laws. The
preemption provision is considered
particularly essential, since introducing AVs
will become increasingly complicated as
more states enact their own laws.
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STATES MOVING FORWARD

Calls for preemption are warranted, as at
least 41 states and the District of Columbia
have considered AV legislation over the
past seven years.?' Twenty-one states
have passed such laws,?%? and governors in
six states have issued executive orders
related to AVs.?® State rules for testing AVs
on public roads can vary, from requiring a
person in the driver’s seat at all times to
requiring no human driver in the car.

Fully autonomous vehicles are already
operating in states such as Arizona, Florida,
Michigan, and Pennsylvania.?®* California is
the most recent state to change its rules.
As of April 2018, AVs can be tested on
public roads in the Golden State without a
driver behind the wheel.?®® Under previous
rules in place since 2014, AVs could be
tested in the state only with a driver sitting
behind the wheel who is able to take

[A]t least 41 states
and the District of
Columbia have considered
AV legislation over the
past seven years. Twenty-
one states have passed
such laws, and governors
in six states have issued

executive orders related to
AVs.



control if needed. The California
Department of Motor Vehicles issued 50
Autonomous Vehicle Testing Permits to
various companies under the 2014 rules.?*®

Commercial Use of Drones

There has been steady progress in
broadening the commercial use of drones,
but the technology continues to encounter
regulatory and litigation turbulence.

MODEL TORT LAW FOR DRONES

As the use of drones continues to grow,
incidents leading to litigation are inevitable,
but how tort law applies remains unsettled
in the courts. To address uncertainty and to
provide greater uniformity, the National
Conference of Commissioners on Uniform
State Laws appointed a committee to draft
a model law that would address tort liability
and defenses associated with the use of
drones.?%” A goal of the committee is to
harmonize the law before it evolves in a
disjointed manner. The drafting committee
is in the early stages of drafting the model
act and held its second of four drafting
sessions in March 2018. The current outline
of the act covers aerial trespass, physical
and constructive invasion of privacy,
nuisance, intentional torts, strict liability for
unmanned aircraft goods and services, and
limitations on liability.?%®

As discussed in the 2017 “Torts of the
Future” report, one unsettled area of law is
where a landowner’s rights in the airspace
above his or her land begin and end. The
draft aerial trespass provision addresses this
subject. The provision suggests that states
adopt an automatic right of exclusion for
landowners up to 100 feet above ground
level or 100 feet above surface
improvements, whichever is greater.?®® The
landowner would not be required to show
that the intrusion substantially interfered with
enjoyment of the land as required under
current aerial trespass law,*® and since the
exclusion is limited to 100 feet, drones
would be able to transit above the property
at or above that level without exposing the
drone’s owner to trespass liability.

On the other hand, the draft model act’s
invasion of privacy provision does not
contain an altitude limit. The act would,
however, require a showing that the
drone’s presence violated a person’s
reasonable expectation of privacy or was
offensive to a reasonable person.3"
According to commentary that
accompanies the draft, these privacy
provisions were modeled after California
and Florida laws.

Other model act provisions remain under
development, including sections addressing
nuisance law, intentional torts, when
manufacturers are subject to strict liability

(44 To address uncertainty and to provide greater uniformity, the
National Conference of Commissioners on Uniform State Laws

appointed a committee to draft a model law that would address
tort liability and defenses associated with the use of drones. 99
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for damages resulting from defective
drones, and limitations on the liability of
landowners and occupants when
trespassing drones fly over their property.

STATES ENACT LAWS REGULATING DRONES
According to the National Conference of
State Legislatures, every state legislature
has considered legislation related to
drones. Currently, 41 states have laws that
address drone use and an additional three
states adopted resolutions in 2018 to
address this issue.**? These laws touch
areas including preemption of local and
municipal laws, privacy rights, commercial
and governmental uses of drones, criminal
penalties for misuse, and uses related to
hunting and fishing.

A federal court, however, recently sent a
cautionary message to state and local
governments as they consider adopting
their own regulations on drone use and
operations. In September 2017, a federal
court invalidated a local ordinance that
would have "“essentially constitute[d] a
wholesale ban on drone use” in the City of
Newton, Massachusetts.®® A lawsuit was
filed by a local resident who is a Federal

66

@ U.S. Chamber Institute for Legal Reform

Aviation Administration (FAA) certified small
unmanned aircraft pilot. It challenged
portions of the ordinance (1) requiring the
registration of drones with the City Clerk’s
office, (2) prohibiting flights below 400 feet
over private property without the property
owner’s express permission, (3) prohibiting
flights over public property without the
city's permission, and (4) prohibiting any
operations beyond the pilot’s visual line of
sight. The U.S. District Court of
Massachusetts held that the local
ordinance was preempted, as it “thwarts
not only the FAA's objectives, but also
those of Congress for the FAA to integrate
drones into the national airspace.”3%

FEDERAL REGULATORS SEEK WAYS TO SAFELY
LESSEN REGULATORY BURDENS

The White House and Department of
Transportation (DOT) are calling for state,
local, and tribal governments to submit
proposals to test drones within their
jurisdictions. In October 2017, they
announced an Unmanned Aircraft System
Integration Pilot Program.*® The DOT will
enter agreements with these governments
to establish innovation zones for testing
complex drone operation and to attempt
different models for integrating drones into
local airspace. The pilot program’s stated
purpose is to enable the development of
drone technologies for use in agriculture,
commerce, emergency management,
human transportation, and other sectors.
According to Transportation Secretary
Elaine Chao, the program has received
“overwhelming” interest. Selections for the
program are expected by May 2018 and the
first round of approved pilot programs will
likely include at least ten lead participants.2%



Meanwhile, the FAA has shown increased
confidence in drone safety and a
willingness to approve waivers that allow
drone use in conditions not otherwise
permitted by current regulations. For
example, for one day in January 2017, the
FAA approved the use of commercial
drones at the Atlanta Airport.2%” It marked
the first time civilian drone flights were
given FAA approval in a Class B airspace,
which is the designation given to the
busiest area around a crowded airport. The
drone flights helped map plans for two new
parking garages and for relocating a public
transit station. According to the project’s
developer, the drones helped measure
and plan the project much faster than
standard methods.

Efforts to develop the technology needed
to safely expand drone use are ongoing. In
December 2017, the FAA's Unmanned
Aviation System Identification and Tracking
Aviation Rulemaking Committee (ARC)
released a final report that detailed its
recommendations to the agency.% The
FAA had chartered the ARC to assist in
developing standards for the remote
identification and tracking of unmanned
aircraft systems (UAS). The ARC included
members of the aviation community,
industry organizations, law enforcement
agencies, public safety organizations,
manufacturers, researchers, and entities
involved with UAS.

The ARC recommended two methods for
UAS to provide remote ID and tracking
information to public authorities: (1) direct
broadcast (transmitting data in one direction
only with no specific destination or

recipient) and (2) network publishing
(transmitting data to an internet service or
group of services).®*® Both methods would
send the data to an FAA-approved internet-
based database. The ARC recommended a
tiered structure to determine whether UAS
need to comply with the broadcast or
network publication requirement (or both).
The ARC could not reach consensus,
however, on what threshold of UAS
operations would be subject to ID and
tracking requirements.

CONGRESS REINSTATES REGISTRATION RULE
The FAA's mandatory regulations for drones
in commercial use remain in effect, but its
attempt to require owners of model aircraft
operated for recreational purposes to
register with the agency was briefly in
jeopardy. In May 2017, in response to a
lawsuit by a D.C. area model aircraft
hobbyist, the court found that the FAA's
“Registration Rule” directly violated Section
335(a) of the FAA Modernization and Reform
Act of 2012, which prohibited the FAA from
promulgating any rule or regulation regarding
a model aircraft.®"® Congress responded,
however, in the National Defense
Authorization Act (NDAA), which included
language that granted the FAA authority to
require registration of civilian small
unmanned aircraft, or “model aircraft.”>"
Section 1092(d) of the NDAA authorized the
FAA to require such registration and
reinstated the Registration Rule.
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Georgia joined a
chorus of states that have
enacted laws designed to
attract companies to locate
spaceflight operations
by limiting their
potential liability.

Private Space Exploration

In May 2017, Georgia joined a chorus of
states that have enacted laws designed to
attract companies to locate spaceflight
operations by limiting their potential liability.
That month, Gov. Nathan Deal signed the
Georgia Space Flight Act, declaring the new
law will make Spaceport Camden “the best
place in the nation to launch a rocket” and
will further enhance the state’s reputation as
a place to do business.®'? The new law
ensures that all those who board spacecraft
are informed of, and accept, the inherent
risks.3'® Space flight operators remain liable
to those who fly for injuries caused as a
result of the operator’s gross negligence for
the safety of the participant or intentional
misconduct. As discussed in the 2017 “Torts
of the Future” report, California, Colorado,
Florida, Oklahoma, New Mexico, Texas, and
Virginia have enacted similar laws.

At the federal level, legislators and
policymakers are focusing on implementing a
long-term vision for the National Aeronautics
and Space Administration (NASA) that
reduces regulatory barriers to private space
exploration. The Trump Administration
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reinstated the National Space Council in June
201731 Led by Vice President Mike Pence,
the council held its second meeting in
February 2018 at the Kennedy Space
Center.®"® The council is concentrating on
streamlining regulations in four areas:

(1) reforming launch licensing requirements;
(2) creating a “one-stop-shop for space
commerce” at the Commerce Department
and a new undersecretary for space
commerce who would oversee specialized
activities in space; (3) making it easier for
companies to obtain and coordinate radio
frequencies that they need to communicate
with their satellites; and (4) reducing strict
regulations on exporting space-related
technologies, many of which are treated as
weapons, so that their developers can work
more closely with international partners and
do business abroad.®'®

In 2017 Congress passed legislation that
allows the commercial sector to use
NASA's facilities and recognizes the need
for NASA to transfer some of its duties to
the commercial sector.?’” Soon after, the
chairman of the House Science Committee,
Rep. Lamar Smith (R-TX), introduced the
American Space Commerce Free
Enterprise Act with bipartisan support.®®
The bill, which was immediately reported
out of committee, advances some of the
areas that the National Space Council is
considering, such as creating a single
authority for nongovernmental space
activities housed in the Department of
Commerce. It would direct the secretary of
commerce to establish a Private Space
Activity Advisory Committee to analyze the
status and recent developments of
nongovernmental space activities, and
advise the government on matters relating
to U.S. private sector activities in outer
space. The bill would reduce the regulatory



barriers that face space companies by
reforming the certification and regulatory
process for space-based remote sensing
technology and by providing greater
certainty on compliance with Outer Space
Treaty obligations (which can impact the
ability to retrieve resources from space),
among other areas.®"

The Sharing Economy

The sharing economy, which allows people
to generate income from underused assets,
such as cars and spare rooms, continues to
grow and expand into new sectors.
Smartphones, internet connectivity, and
cloud computing all allow consumers to
efficiently search for and share goods and
services. As this interconnectivity helps
bring buyers and suppliers together at
much lower costs, it can also create privacy
and data security concerns. Platforms in the
sharing economy will need to recognize
these concerns and take steps to
reasonably protect their users’ data.

FTC ENFORCEMENT OF PRIVACY AND DATA
SECURITY IN THE SHARING ECONOMY

The FTC settled its first enforcement action
regarding data security practices in the
sharing economy in August, 2017.3% In its
complaint, the FTC alleged that Uber
misrepresented the extent to which it
monitored its employees’ access to
personal information about users and
drivers and the security measures taken to
secure personal information.®?!

Under the terms of the consent order, Uber
agreed to implement a comprehensive
privacy program and to undergo
independent third-party privacy and security
audits of its privacy program on a regular
basis for the next 20 years.*?? Uber must
also keep detailed accounting, personnel,
and consumer complaint records for the
next 20 years. Under the agreement, Uber
will not pay a fine, but it could face
monetary penalties if it fails to follow the
terms of the agreement.

Of note, the FTC took the position in its
complaint that both Uber drivers and its
riders were “consumers” of the ride-
sharing service. This allows the FTC to
extend protection to both parties under
Section 5 of the FTC Act, which prohibits
unfair or deceptive business conduct, even
though Uber views its drivers as
independent contractors. While the FTC's
position was not tested in court, it could
have an impact on other sharing economy
services. For example, with home-sharing
services, the FTC could take a similar
position that the home provider and renter
are both consumers, or it could take the
approach that only the renter of the home
is the consumer and pursue the
homeowner and app provider for alleged
unfair or deceptive conduct.

The FTC also took an expansive view of
personal information, finding it includes
personally identifiable information (PIl)
collected or received, directly or indirectly,
as well as geolocation information for an

(44 The FTC settled its first enforcement action regarding data

security practices in the sharing economy. 99
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individual or mobile device. The settlement
demonstrates that the FTC intends to hold
companies to the privacy promises they
make to consumers and require that they
protect personal data, even when using a
third-party data storage vendor.

RIDE- AND HOME-SHARING GROW

WHILE FACING CONTINUED LITIGATION
Ride-sharing (Uber and Lyft) and home-
sharing (Airbnb, VRBO, Homeaway)
continue to lead the way as the sharing
economy grows. Uber is now in over 600
cities in 82 countries, an increase of roughly
100 cities since the 2017 “Torts of the
Future” report.®?® In addition, last summer,
Gov. Andrew Cuomo signed legislation that
allows ride-sharing services outside the
New York City area, in places like Long
Island and Upstate New York, which were
among the last places in

the United States in which they

were prohibited.®#

As discussed in the 2017 “Torts of the
Future” report, however, these services
continue to face significant litigation.
Home-sharing services, for example,

are confronted by states, counties, cities,
and even individual buildings that are
seeking to license, regulate, tax, or entirely
stop those who offer homes or apartments
for short-term rentals from operating.3?®
Ride-sharing services continue to face
litigation over whether their drivers are
independent contractors or employees,3?°
claims of unlawful competition,3?” and fair
wage disputes.??®
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The Internet of Things

As technology develops, the number of
connected devices continues to multiply.
Traditionally disconnected products, such
as televisions, lights, baby monitors, and
toys, are increasingly gaining internet
connectivity and becoming “smart”
devices, collectively composing the Internet
of Things (loT). With more devices
collecting and sharing potentially sensitive
data, the FTC is widening its enforcement
net to address concern over whether these
new devices contain reasonable security
measures.

FTC ENFORCEMENT OF THE CHILDREN'S
ONLINE PRIVACY PROTECTION ACT

On June 21, 2017, the FTC released an
updated guidance document for complying
with the Children’s Online Privacy
Protection Act (COPPA).3?° The updated
guidance identifies connected toys and
other loT devices that collect personal
information, such as voice recordings or
geolocation data, as covered under COPPA.
The revised guidance also provided two
newly approved methods for companies
that sell such devices to obtain parental
consent to PlI collection and sharing:

(1) asking knowledge-based authentication
questions and (2) using facial recognition to
obtain a match with a verified photo 1D .3

On October 23, 2017, the FTC issued
further COPPA guidance regarding the
collection of children’s audio voice
recordings. The guidance clarified that the
FTC would not take enforcement action
against an loT device maker when (1) the
child’'s voice was recorded solely to replace
written words, such as to perform a search
or fulfill a verbal instruction; and (2) the
recording was retained for a brief period of
time and only for that purpose. To fall



within this exception, the audio that was
obtained could not contain personal
information, and in its privacy policy the
company must still provide clear notice of
its collection and use of audio files and its
deletion policy.*!

The FTC began 2018 by announcing its first
settlement of alleged COPPA violations
arising from internet-connected toys.**? The
FTC had launched its investigation of VTech
following a 2015 data breach that affected
hundreds of thousands of parents’ and
children’s data from VTech's internet-
connected toys.®* The FTC's complaint
alleged that VTech violated COPPA by
failing to provide sufficient notice to parents
about the information it collected and by
failing to establish and follow adequate data
security practices. VTech allegedly stated in
its privacy policy that the personal
information collected would be encrypted,
but it did not actually encrypt any of it. As
part of the settlement, VTech agreed to pay
a $650,000 penalty and for the next 20
years undergo independent, biennial
assessments of its comprehensive data
security program.334

COURT SAYS IF NO INJURY, NO UNFAIRNESS
In January 2017, the FTC brought an action
in federal court against D-Link, which
makes smart baby monitors. The FTC
alleged that the company engaged in unfair
and deceptive practices by advertising its
routers and cameras as “Easy to Secure”
and containing “Advanced Network
Security,” while flaws in security could
allow hackers to easily access consumers’
information and cameras. The complaint
alleged one count of unfairness relating to
D-Link's failure to secure consumers’
information and five counts of
misrepresentation relating to D-Link’s
advertising and statements that its routers
and internet cameras were secure.®®

“ The court’s ruling may
limit the FTC’s ability to
bring similar claims against
other companies alleging
that they placed consumers’

information at risk in the
absence of an actual breach
or allegation that affected
consumers suffered a

financial loss. ,,

In September 2017, the U.S. District Court
for the Northern District of California
dismissed the unfairness claim, finding the
FTC failed to allege that the security flaws
caused or were likely to cause substantial
consumer harm.®¢ The court’s ruling may
limit the FTC's ability to bring similar claims
against other companies alleging that they
placed consumers’ information at risk in the
absence of an actual breach or allegation
that affected consumers suffered a
financial loss.

LITIGATION UPDATE

As discussed in the 2017 “Torts of the
Future” report, Toyota and Fiat Chrysler
have already been hit with class action
lawsuits alleging that their cars’ connected
systems are susceptible to hacking.
Dismissal of one of those suits was
affirmed on appeal and the other case
appears to be struggling due to the
speculative nature of the asserted claims.

In Cahen v. Toyota Motor Corp., the
plaintiffs alleged that it was possible to
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In 2015, a federal
court dismissed the suit for
lack of standing, finding
that plaintiffs’ assertion
that their vehicles were
worth less as a result
of the vulnerability
was ‘conclusory’
and ‘speculative.’

seize control of a car's throttle, brakes, or
steering.®” In 2015, a federal court
dismissed the suit for lack of standing,
finding that plaintiffs’ assertion that their
vehicles were worth less as a result of the
vulnerability was “conclusory” and
“speculative.”3*® The U.S. Court of Appeals
for the Ninth Circuit affirmed the dismissal
in December 2017, finding that the
plaintiffs had made only conclusory
allegations that their cars were worth less
and had not alleged sufficient facts to
establish Article Ill standing.3®

Similarly, in 2015 the plaintiffs in Flynn v.
FCA US LLC filed a lawsuit alleging that
some Chrysler models lost value due to
vulnerabilities in the connected system that
controls the vehicles’ phone, navigation,
entertainment, and other functions.®* The
lawsuit remains active, but the claims have
been significantly pared down. In August
2017, the court dismissed claims that
future hacking could cause injury or death,
but left intact the plaintiffs’ claims that they
overpaid for the cars and that the vehicles
had depreciated in value in light of the
alleged system vulnerabilities.3*
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At a class certification hearing in January
2018, the plaintiffs dropped the loss of
value claim, leaving only the overpayment
claim.?*? Fiat Chrysler then asked the court
to reconsider its motion to dismiss, arguing
that absent a loss of resale value, the car
owners suffered no injury “[s]lince the
plaintiffs received vehicles that are valued
the way they expected them to be.”3#
Relying on the Ninth Circuit's recent ruling
in Cahen, the automaker argued that the
plaintiffs had not alleged a sufficient-injury-
in-fact to establish standing.®* The court
denied reconsideration, but, in April 2018, it
took the rare step of certifying an
immediate appeal to the Seventh Circuit so
that the appellate court might consider
whether a future risk of hacking or
unauthorized intrusion is too speculative a
harm to allow plaintiffs to bring a claim.

LITTLE LEGISLATIVE MOVEMENT

As discussed in the 2017 “Torts of the
Future” report, legislators introduced the
DIGIT Act and Spy Car Act in Congress in
2016. The Spy Car Act, which would
address concerns that cars are collecting
data that may not be sufficiently secured,
was reintroduced in 2017 by Sen. Ed
Markey (D-MA) and Sen. Richard Blumenthal
(D-CT), but the bill has failed to advance.?%*®
The DIGIT Act, which would create a
working group of federal agencies to provide
recommendations to Congress on how to
encourage the growth of loT, was also
reintroduced in 2017. The Senate bill passed
the Senate by a voice vote. It was then
referred to the House Subcommittee on
Communications and Technology, but it has
not advanced since August 11, 2017.3%

In addition, a bipartisan group of U.S.
senators introduced the Internet of Things
(loT) Cybersecurity Improvement Act of
2017 .2* The act seeks to impose baseline
cybersecurity standards for federal
procurement of connected devices. The bill
does not, however, apply to consumer
devices, and it has not advanced since its

introduction in August 2017.



buiding Principles for Addressing the
Liahility and hegulatory Implications of
tmerging Technologies

The challenge with emerging technologies is to develop a liability
and regulatory framework that simultaneously promotes
Innovation, economic growth, safety, and privacy. Each of the areas
profiled in this report—from robotics to 3D printing—ypromises to
bring significant benefits to the public. Excessive liability or heavy-
handed regulation, however, can derail or significantly delay new
products and services. While each emerging technology faces its
own distinct challenges in this regard, certain common themes
apply across the board as courts, legislators, and regulators seek
to balance innovation and regulation.

Principles of L|ab|||ty not enact new private rights of action
specific to emerging technologies. The
TRADITIONAL PRINCIPLES OF LIABILITY lllinois Biometric Information Privacy Act is
ADEQUATELY ADDRESS MOST CLAIMS THAT the only state biometric privacy law to
ARISE FROM EMERGING TECHNOLOGIES authorize private lawsuits, and has become
The first reported lawsuit stemming from a poster child for this principle. It has
an autonomous vehicle accident, which spawned scores of class actions, many of
relies on a traditional negligence claim, which allege no more than technical
supports this thesis. Legislatures should violations of the statute.
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COURTS SHOULD NOT EXPAND COMMON LAW
STANDARDS FOR PRODUCT LIABILITY,
PRIVACY VIOLATIONS, OR OTHER CLAIMS IN
RESPONSE TO NEW PRODUCTS OR SERVICES
For example, courts should not subject
makers of augmented reality applications to
trespass, nuisance, or personal injury
claims where they are not supported by
existing law, or subject them to liability for
the careless or criminal acts of others. Nor
should courts depart from traditional
application of the learned intermediary
doctrine when healthcare providers use
robotics in surgery, as occurred in
Washington State. Individuals and
businesses that design or manufacture
products should not be subject to liability
when their goods are made or copied by
others through 3D printing, and the
reproductions cause harm.

COURTS SHOULD APPLY CONSTITUTIONAL
PRINCIPLES OF STANDING TO PRECLUDE
LAWSUITS SEEKING RECOVERY FOR
SPECULATIVE FEAR OF FUTURE HARM

As courts have recognized, a theoretical or
hypothetical vulnerability in a connected
product—whether it is an automobile,
children’s toy, or fitness device—does not
give rise to a viable claim absent actual
harm to a consumer.

WHERE LIABILITY EXPOSURE THREATENS AN
EMERGING TECHNOLOGY'S VIABILILITY,
LEGISLATORS SHOULD ADOPT REASONABLE
CONSTRAINTS ON LIABILITY

For example, Georgia is the most recent
state to place bounds on liability involving
private space travel, recognizing the
potential for extraordinary losses and the
inherent risks of the activity.
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COURTS SHOULD CONSIDER WHETHER STATE
LAWS ARE PREEMPTED WHEN AN EMERGING
TECHNOLOGY IS REGULATED BY FEDERAL LAW
Overlapping and potentially conflicting
federal, state, and local regulation of
autonomous vehicles and drone operation,
for example, is likely to pose serious
impediments to deploying these new
technologies. Such a legal patchwork
creates an unreasonable risk that a
manufacturer or user may inadvertently
violate the law and become subject to
liability. Federal agencies can prevent this
problem by clearly asserting their intent

to preempt state law in regulations,
agency guidance, and amicus briefs filed
with courts.

COURTS SHOULD BE CAUTIOUS OF ATTEMPTS
TO REGULATE THROUGH LITIGATION

For instance, courts should reject claims
that virtual reality games with violent
content lead to violence in real life, and
instead adhere to traditional tort principles
and legal precedent.

Principles of Regulation

POLICYMAKERS SHOULD NOT

REFLEXIVELY RESPOND TO CONCERNS

BY BANNING PRODUCTS OR SERVICES

OR IMPOSING UNDULY BURDENSOME
PERMITTING, REGISTRATION, OR OTHER
REGULATORY REQUIREMENTS

For instance, the FDA has taken a balanced
approach to mobile medical applications,
focusing its oversight on a subset of apps
that present the greatest risk to patients if
they do not work as intended, while
reserving its enforcement discretion to
address low-risk mobile health tools and
general wellness products. The FDA has
also reviewed and approved 3D-printed
medical devices in the same manner as



other technologies, and has occasionally
granted emergency exemptions from
regulations to allow patients to benefit from
devices that are not yet approved. On the
other hand, a single traffic accident
involving an autonomous vehicle, while
tragic, should not spur an immediate ban
on testing them.

AGENCIES SHOULD AVOID IMPOSING
REGULATIONS BASED ON SPECULATIVE RISKS,
RATHER THAN ACTUAL PROBLEMS

Congress has adopted a “learning period”
that prohibits the FAA from regulating the
safety of commercial spaceflights until
2023, as discussed in the 2017 "Torts of the
Future" report. This law is intended to avoid
imposing regulations based on limited data
that would stifle the growing industry,
particularly when commercial human
spaceflight has yet to begin. The law allows
the FAA to step in earlier if there is a
serious injury or fatality. It may provide a
model for addressing regulation of other
emerging technologies. Where already-
dense regulations pose an obstacle to the
ability of companies to offer innovative
products or services, such as in the
financial sector, policymakers should
consider implementing “regulatory
sandboxes," where innovators and
regulators work closely together to bring
new products to market that benefit
consumers.3*®

STATE AND LOCAL GOVERNMENTS SHOULD
AVOID IMPOSING REGULATIONS ON AN
EMERGING TECHNOLOGY WHEN FEDERAL
AGENCIES HAVE ACTED OR ARE ACTIVELY
CONSIDERING THE ISSUE

As Congress and the National Highway
Traffic Safety Administration develop
guidance and regulations governing the
safety, design, performance, and testing of
autonomous vehicles, states should refrain
from regulating such areas. Instead, states
should continue their traditional role of
regulating licensing and registration, and
enforcing traffic laws.

WHEN REGULATION IS WARRANTED, IT
SHOULD BE DEVELOPED IN COLLABORATION
WITH STAKEHOLDERS WHO FULLY
UNDERSTAND THE EMERGING TECHNOLOGY
The reconstituted National Space Council,
for example, includes former astronauts,
aerospace and commercial spaceflight
industry executives, policymakers, and
scholars. This type of collaborative process
is more likely to result in sound policies,
facilitate growth of emerging technologies,
and bolster consumer confidence.

BUSINESSES RECOGNIZE THAT IT IS IN THEIR
SELF-INTEREST TO TAKE ACTIONS THAT
PROMOTE SAFETY AND INSPIRE CONSUMER
CONFIDENCE IN THEIR PRODUCTS AND
SERVICES

It is in the interest of manufacturers of
virtual reality technologies, for example, to
provide users with complete instructions
for operating VR devices safely, warn them
of risks, and enable them to consent to
content, in addition to incorporating safety
features into the device's design.
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omitted).
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2016 (quoting Niantic's letter in response to
Senator Franken).
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CNN, May 3, 2017.
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See id.
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See U.S. Food & Drug Admin., General
Wellness: Policy for Low Risk Devices
Guidance for Industry and Food and Drug
Administration Staff (July 29, 2016).

See FTC, Mobile Health App Developers: FTC
Best Practices, Apr. 2016.

162

163
164
165

166

167

168

169

170

171

172

See FTC, Staff Report, Internet of Things:
Privacy & Security in a Connected World, Jan.
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19.375.900.

740 Ill. Comp. Stat. § 14/5(g).
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Getting back our imagination about the
regulation of algorithms

I disagree with many clever minds when it comes to algorithms. Take for
instance the following sentence: “The opacity of the algorithms’ power means
that it isn’t easy to determine when algorithmic governance stops serving the
common good and instead becomes the servant of the powers that be.” A pretty
common claim. I am fine with it, except when it blames “the opacity”. A
regrettable misunderstanding is at play, which paralyzes some people’s
imagination. I think there are issues with algorithms, and I would like to
provide a standpoint from which everyone can be critical, mobilize their
political imagination, and step into the debate. My point is dead simple: we
do not need to understand how algorithms think as long as we acknowledge
that they have agency.

Algorithms, complexity and I have a long story, but here like anyone else I
am simply concerned with algorithms impacting my life. They might be
hidden and have an indirect influence, their effects are nevertheless real. I
am writing this post in reaction to an article written by two Danish thinkers,
Jacob Mchangama and Hin-Yan Liu, titled The Welfare State Is Committing
Suicide by Artificial Intelligence. It is a short read, and all my quotes come
from it. The authors reflect on the recent use of “algorithms to identify
children at risk of abuse” in the Danish welfare system. Their main point is
that “democratic infrastructures” and “judicial procedures” cannot keep



algorithmic power in check, because we “will be largely unable to understand
and explain why the algorithm” took its decision, which makes it “impossible
for courts to hold [it] accountable.” They locate the source of the problem in
the opacity of algorithms which allows, they say, to “take a toll on privacy,
family life, and free speech, as individuals will be unsure when their personal
actions may come under the radar of the government.” I agree that the situation
requires scrutiny from the public but beyond that, I will not waste your time
on reading my opinion. I just want to explain why I disagree that opacity
prevents us from regulating algorithms. The following quote exposes this
precise point.

“Consider the Danish case: the civil servants working to detect
child abuse and social fraud will be largely unable to understand
and explain why the algorithm identified a family for early
intervention or individual for control. As deep learning progresses,
algorithmic processes will only become more incomprehensible to
human beings, who will be relegated to merely relying on the
outcomes of these processes, without having meaningful access to
the data or its processing that these algorithmic systems rely upon
to produce specific outcomes. But in the absence of government
actors making clear and reasoned decisions, it will be impossible
for courts to hold them accountable for their actions.”

Indeed algorithms are political beings. Insofar as they take decisions, they
produce an effect, hence they have agency. And it is fair to expect them to
become “more incomprehensible to human beings.” But concluding that this
kind of opacity prevents us from regulating them is misunderstanding what
it means to comprehend an algorithm. Contrary to what the authors believe,
we have many ways to evaluate an algorithm after its outcomes. We can
know it in depth and make many reliable predictions just by analyzing its
outputs. This is not free, it comes at an additional cost to developing the
algorithm itself, but it does not require to understand how it works, how it
thinks. This is sometimes called post-hoc interpretability, to emphasize that
interpretation is not relying on the internal mechanics of the algorithm. This
is typically the case with deep learning where the algorithm is trained in a
way that is “incomprehensible to human beings.” This is nothing special, just
new to those who thought we had a divine right to understand everything in



this world. As for us who feel the constant pain of being too stupid for what
the world has to offer, we are used to have our capabilities exceeded and we
find turnarounds to keep going on — when we can. Complexity is a name we
use sometimes to talk about that. Post-hoc understanding is a turnaround
we use to keep going on with algorithms that are too complex.

To me this whole story feels like there is not much to write about, but I know
it is false because so many people feel threatened by opacity. It may come
from misplaced confidence in our ability to contain and master all the things
we produce, despite the accumulated evidence that it is not the case,
culminating in our inability to keep our own habitat, the surface of our
planet, in a state that suits our needs. Common misconceptions about what
does or does not act are blinding us, for instance when we think that human
beings have a power to act that the surface of our planet is lacking — but it
provides a hot feedback! Algorithms are in the same situation. Once we
acknowledge that they act by themselves (in the sense that they are opaque
to us) and consider them accordingly, ways to regulate them in a democratic
setting naturally appear. They do because we are surprisingly skilled at post
hoc interpretation, something we use everyday without even thinking of it.
Except we don’t usually do it for artificial things, only for other human
beings.

Regulating the agency of human beings is the point of all politics, even
though we barely know how the human mind works. The questions that
seem to bother us about algorithms sound surprisingly empty when asked
about persons. Let us call our algorithm Donald. What if civil servants working
to detect fraud were largely unable to understand and explain why Donald
identified a family for early intervention? Well this would be an issue, but not
much more than an incompetent employee. Our societies invented many
ways to deal with such things. We might stick with Donald until someone
complains and then fire him. Or we might evaluate his task after a series of
indicators and check if he does his job. We might hire different Donalds and
conduct an independent audit. We might ask people to vote. None of these
solutions involve looking inside his brain. And we would certainly not
conclude that in the absence of clear and reasoned decisions, it is impossible to

hold Donald accountable for his actions.



Understanding an algorithm does not even dispense from regulating it. Let
us assume that black people are overrepresented in Donald’s targets, and a
journalist claims Donald is racist. Are you surprised that Donald could be
racist? People are constantly surprised that algorithms can be. Should we
assume that Donald is fair? Of course not. What makes him racist, the way he
thinks or the way he acts? Imagine that we can look into Donald’s mind and
we find a sound rationale, where race is not a factor of the decision but
geographical location is, and it turns out that mostly black people live in the
targeted locations. Does it make Donald less racist? Algorithms do not
dispense us from dealing with such political questions, and our solutions as a
society are not so different for algorithms than for people. Even the fact that
entire classes of algorithms might be flawed is not a particular problem.
#BlackLivesMatter is scrutinizing an entire class of human beings.

Algorithms are problematic, but their problems do not arise from their
opacity. They arise from our democratic institutions not acknowledging their
agency. We saw the American Congress question Mark Zuckerberg, but it
should have questioned Facebook algorithms first. Algorithms are not so
mute, they can designate where responsibility flows. Of course the Congress
did not have the expertise to question algorithms, but it was also powerless
because it had no practical mean to scrutinize them. Why would we leave
beings with such powers out of any jurisdiction? We cannot just let their
owners have the exclusivity of their scrutiny. That would be an incredibly
naive mistake for a democracy, a mistake we would never do if their agency
was more obvious.

I drew a number of conclusions for myself. I share them below as poorly
reflected suggestions that might have in fertility what they lack in
robustness.

Scrutiny. We do not leave children unattended. We must not leave
algorithms unattended. Who is in charge of watching a given algorithm? Our
democratic infrastructures could enforce ways that this question always has
an answer. No algorithm should be left out of jurisdiction, so no algorithm
should be out of scrutiny.

Accountability. Justice succeeds in dealing with the accountability of human



beings, which is a difficult question. We can do it for algorithms if we
acknowledge their agency. Like for human beings, accountability naturally
circulates to others — algorithms, persons... Like for human beings,
sometimes no one is guilty. Algorithms can be evil, but can also make honest
mistakes, and sometimes both at once. And they have their own disorders.

Disposability. We can dispose of algorithms and we can proliferate them at a
low cost, with or without variations. This makes a huge difference with
persons and opens additional opportunities to regulate them. In many
situations we use a single algorithm that has been declared the best fit for
the task. This might be a consequence of an ideological quest for objective
efficiency, but it is not very farsighted. Why not employ a swarm of variants
so that we have a chance to observe who performs better? It also multiplies
scrutiny, because we have more chances to make the distinction between
contingent and essential effects.

Understandability. Though understanding algorithms is generally
considered difficult, post-hoc understanding can be much simpler. It is an
evaluation of the effects produced by the algorithm, and can be described in
a simpler language. In the case of the Danish algorithm, it might be written
in terms of over-/under-representation of different populations. This
information is important anyway. Because it is easier to share, it can also
spark the interest of the public and gather more eyes to watch the algorithm.

It is a political fight. Since opacity is not blocking us, we do not have to wait
for a better understanding of deep learning. The situation will only get worse
over the long term anyway. Regulating algorithms is a political issue, and
technology is not holding us back. Culture might be, though, insofar as the
modernist vision of the world tends to be blind about the agency of
algorithms, which impairs our imagination on that matter. Also for
clarification: though political, this fight obviously has to take place (in part)
on a scientific ground, in the academic arena. Algorithm scrutiny starts in
the papers describing them, and I have a lot to say on that topic but it will be
for another time!
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One thought on “Getting back our imagination
about the regulation of algorithms”

Loup Cellard

18/01/2019 at 20:32

Many thanks Mathieu for provoking this debate ! I am currently finishing an
ethnography of algorithm in the French public sector, so I am full of insights
I will very very soon have to transform into a meaningful empirical PhD
chapter *

As all provocation, I think there is something very true and exciting in what
your proposing, but also something a bit misleading. I am talking about your
bold sentence: « we do not need to understand how algorithms think as long
as we acknowledge that they have agency. »

I interpret many things from it :

1.Forget opacity, the core political issue about algorithmic power is
potentially elsewhere.

(for sure there is many other ways to scrutinize an algorithm and they have
been underestimated, as you point with post-hoc interpretability.)

2.We need to acknowledge the agency of algorithms, and for that, opacity is
not always necessary.

(Yeah I am with you !!!)

3.If we know enough about the agency of an algorithm, we do not necessarily
need to open its so called “black box” — whatever it means — in order to
regulate it.

(And here I do not follow you. We still might find interesting clues in

uncovering an algorithm no ? More and more, my position (and yours ?) is



that there is no such a thing as an opaque algorithm. As Joshua Kroll pointed,
inscrutability is a fallacy (see here:
https://www.researchgate.net/publication/328292009_The_ fallacy_of_ins
crutability).

Moreover, in some countries like France, there is legal constraints already in
place to scrutinize algorithm intervening for the “general interest” (in a
mission of public service). This law emerged because of the APB/Parcoursup
controversy.

Among other things, there is a new individual rights for french citizens, a
right for explanation, in the article R311-3-1-2 from the “Code des relations
entre le public et les administrations” :
https://www.legifrance.gouv.fr/affichCodeArticle.do?
cidTexte=LEGITEXT000031366350&idArticle=LEGIARTI000034195881

But these new rights need to be used by citizens ! And public bodies are not
(always) in capacity to respond to the requests made by citizens.

To me, here is the problem of the danish thinkers’ article: their arguments
are more targeted at securing privacy than defining steps for a better
accountability, look for example when they say : « But the potential for
mission creep is abundantly clear. Udbetaling Danmark is a case in point:
The agency’s powers and its access to data have been steadily expanded over
the years. [...] Danish citizens have not been asked to give specific consent
to the massive data processing already underway. »
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Holacracy

From Wikipedia, the free encyclopedia

Holacracy is a method of decentralized management and organizational
governance, in which authority and decision-making are distributed throughout a
holarchy of self-organizing teams rather than being vested in a management
hierarchy.[!! Holacracy has been adopted by for-profit and non-profit organizations in
several countries.[?]
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Origins  [edi

The Holacracy system was developed at Ternary Software, an Exton, Pennsylvania
company that was noted for experimenting with more democratic forms of
organizational governance.!l3! Ternary founder Brian Robertson distilled the
company's best practices into an organizational system that became known as
Holacracy in 2007.14] Robertson later developed the "Holacracy Constitution",
which lays out the core principles and practices of the system. In June 2015, he
released the book Holacracy: The New Management System for a Rapidly
Changing World, that details and explains his practices.

The term holacracy is derived from the term holarchy, coined by Arthur Koestler in
his 1967 book The Ghost in the Machine.®! A holarchy is composed of holons
(Greek: 0Aov, holon neuter form of 6Ao¢, holos "whole") or units that are
autonomous and self-reliant, but also dependent on the greater whole of which they
are part.®! Thus a holarchy is a hierarchy of self-regulating holons that function both
as autonomous wholes and as dependent parts.©]
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Influences and comparable systems [edit]

Holacracy is one of several systems of flat organization. It has been compared to
sociocracy, a system of governance developed in the second half of the 20th
century.[”! Sociocracy had a significant early influence during the incubation of
Holacracy,®! though Holacracy has increasingly differentiated away from it since
then.[®! Sociocracy particularly inspired the development of the circle structure and
governance processes (described in more detail later) within Holacracy. Holacracy
is designed for organizations and fundamentally differentiates the roles of the
organization from the people working in it.[1!

In its emphasis on iterative governance, adaptive processes, and self-organization,
Holacracy draws inspiration from agile software development principles and the
lean manufacturing process [citation needed] Haglacracy is highly compatible with
stakeholder theory as its board structure allows for multiple stakeholders to be
represented in the governance of an organization and for multiple organizations with
shared interests to be linked at the governance level.[ctation needed]

Essential elements [edit

Roles instead of job descriptions [edi]

The building blocks of Holacracy's organizational structure are roles. Holacracy
distinguishes between roles and the people who fill them, as one individual can hold
multiple roles at any given time. A role is not a job description; its definition follows a
clear format including a name, a purpose, optional "domains" to control, and
accountabilities, which are ongoing activities to perform.l*1] Roles are defined by
each circle —or team— via a collective governance process, and are updated
regularly in order to adapt to the ever-evolving needs of the organization.

Circle structure [edit]

Holacracy structures the various roles in an organization in a system of self-
organizing (but not self-directed) circles. Circles are organized hierarchically, and
each circle is assigned a clear purpose and accountabilities by its broader circle.
However, each circle has the authority to self-organize internally to best achieve its
goals. Circles conduct their own governance meetings, assign members to fill roles,
and take responsibility for carrying out work within their domain of authority. Circles
are connected by two roles known as "lead link" and "rep link", which sit in the
meetings of both their circle and the broader circle to ensure alignment with the
broader organization’s mission and strategy.

Governance process [edit]

Each circle uses a defined governance process to create and regularly update its
own roles and policies. Holacracy specifies a structured process known as
"integrative decision making" for proposing changes in governance and amending or
objecting to proposals. This is not a consensus-based system, not even a consent-
based system, but one that integrates relevant input from all parties and ensures
that the proposed changes and objections to those changes are anchored in the



roles' needs (and through them, the organization's needs), rather than people's
preferences or ego.[1?]

Operational process [edi]

Holacracy specifies processes for aligning teams around operational needs, and
requires that each member of a circle fulfill certain duties in order to work efficiently
and effectively together.l13Il14] |n contrast to the governance process, which is
collective and integrative, each member filling a role has a lot of autonomy and
authority to make decisions on how to best achieve his or her goals. Some have
described the authority paradigm in Holacracy as completely opposite to the one of
the traditional management hierarchy; instead of needing permission to act or
innovate, Holacracy gives blanket authority to take any action needed to perform the
work of the roles, unless it is restricted via policies in governance or it involves
spending some assets of the organization (money, intellectual property, etc.)!15I16]
Holacracy is thus highly biased toward action and innovation: it defaults to autonomy
and freedom, then uses internal processes to limit that autonomy when its use in a
specific way turns out to be detrimental.

Holacracy specifies a tactical meeting process that every circle goes through usually
on a weekly basis. This process includes different phases to report on relevant data,
share updates on projects, and open discussions where any circle member can add
to the agenda.l*”] A particular feature of this last phase, known as "triage”, is to
focus discussions on the concrete next steps needed by the individual who added
the agenda item to address his or her issue.!'8 The intention is to avoid large,
unproductive discussions dominated by the louder voices.°!

Holacracy in contemporary practice [edi

In the U.S., for-profit and not-for-profit organizations have adopted and practiced
Holacracy. Examples include Zappos,[?%! the David Allen Company, Precision
Nutrition, and nonprofit Conscious Capitalism. Medium used Holacracy for several
years before abandoning it in 2016.[21]

Advantages [edi]

Holacracy is claimed(according to whom?] tq increase agility, efficiency, transparency,
innovation and accountability within an organization.[?2l The approach encourages
individual team members to take initiative and gives them a process in which their
concerns or ideas can be addressed.[¥] The system of distributed authority reduces
the burden on leaders to make every decision.

According to Zappos's CEO Tony Hsieh, Holacracy makes individuals more
responsible for their own thoughts and actions.[23]

Criticisms  [edit]

Steve Denning warned against viewing Holacracy as a panacea, claiming that
instead of removing hierarchy, decisions are funneled down from circle to circle in a
clear hierarchy, with each subsequent circle knowing less about the big picture than



the one above.[?4 He also claimed that the rules and procedures laid out in the
founding documents of Holacracy such as Robertson's originating articlel*! are very
detailed and focused on "administrivia."l24] Lastly, Denning added that the voice of
the customer was missing from the Holacracy model, concluding that for agile and
customer-focused companies such as Zappos, Holacracy is a way to add
administrative rigor, but that Holacracy would not necessarily work well in an
organization that did not already have agility and passion for the customer.[24]
HolacracyOne partner Olivier Compagne replied to those criticisms on the
company's blog, claiming that Denning's criticisms misunderstand Holacracy, and
explaining how the rules of Holacracy address or avoid those alleged pitfalls.[25]

In moving away from Holacracy, Medium noted that "for larger initiatives, which
require coordination across functions, it can be time-consuming and divisive to gain
alignment" and that Medium believed that "the act of codifying responsibilities in
explicit detail hindered a proactive attitude and sense of communal ownership"”.
They also noted that the inaccurate media coverage of Holacracy created a
challenge for recruitment.[21]

At Zappos, about 14% of the company left voluntarily in 2015 in a deliberate attempt
by Zappos to only retain employees who believed in holacracy.[2¢!

Other criticisms include a "one-size-fits-all" approach, [27] layers of bureaucracy and
more psychological weight.[28]

Trademark and open source [edi

The name Holacracy is a registered trademark of HolacracyOne LLC.[29130] Selling
products and services under the "Holacracy" name requires explicit approval from
HolacracyOne. It is not a patent, and does not limit anyone from using the model—it
only limits the use of the brand name for commercial purposes.

The model itself, as defined by the Holacracy Constitution, 3 is released under a
Creative Commons Attribution ShareAlike 4.0 license. It is a "Free Cultural Work"
license that and can be considered "open source".

See also [edif

e Sociocracy

Holistic management

Open source governance

Collaborative e-democracy

Workers' self-management
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At the cutting edge of blockchain research is a potential $15 million dollar venture by the Ethereum
Foundation centered around a technology called Verifiable Delay Functions (VDFs).

Acting as a source of computer-generated randomness that is unpredictable and unbias-able, VDFs are f ‘
envisioned for use in a highly-anticipated “proof-of-stake”(PoS) system called Serenity which the i

ethereum network will migrate to in the next few years. consensu
‘ May 13-15, 2019 | New Y

What’s more, the ability to generate secure randomized numbers — if implemented in Serenity — would
be a feature that can be leveraged by all decentralized applications (dapps) on the platform once
integrated into the ethereum codebase.

LEARN MORE

Speaking to current viability studies on VDF technology, Ethereum Foundation researcher Justin Drake
told CoinDesk:

“We’re basically doing all this groundwork to make an informed go, no-go decision on the bigger
project. The bigger project is 15 million dollars on that order of magnitude. So we want to make sure
that if we do go ahead it’s going to be successful.”

And in terms of making the final decision on the technology, Drake stressed that the process of decision-
making would be multi-layered.

“To an extent we need the buy-in from the wider ethereum community that this is a good idea and that

https://www.coindesk.com/ethereum-foundation-weighs-15-million-bid-to-build-randomness-tech Page 1 of 4
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the foundation should be spending this money,” said Drake. “This is something where we can reach
rough consensus on public calls.”

Bitcoin at 10 (Audio)

For now, Drake told CoinDesk that a number of essential tests will be carried out by ethereum
developers before a final “go, no-go decision” is made on the incorporation of the technology into

Serenity. | Bought a GPU for 10 Bitcoin But
Then Made Hundreds — Maybe

One of these tests, called the RSA ceremony, will require hundreds of randomized individuals spread out Thousands — More - Alex Waters

across the globe to participate in an experiment which tests the security of random number generation

by a VDF. How | Became 'Bitcoin Jesus' - Rog
Ver

Outside of the RSA ceremony, there will also be a worldwide circuit competition requiring participants to
test and create specialized firmware also called ASICs to run VDF computations.

As Drake elaborated:

“In the VDF, we basically need an ASIC which is very low latency, that is very fast. The so-called
circuit — the way transistors connect in the ASIC — needs to follow a clever algorithm ... We don’t
need it to be the fastest in the world, just fast enough.”
Email Address SUB!

‘A fundamental new primitive’

And it's not just the Ethereum Foundation looking at hosting circuit competitions to build VDF

technology.
Let us know here »

To this end, the decentralized app network Chia completed their first-ever VDF open circuit competition,
awarding a total of $100,000 to relevant participants. The company is said to be gearing up for a second
round of competition by “incorporating the solutions from this first round,” as highlighted in a press
release.

“If we don’t do a great job of optimizing performance ... there are likely to be sudden jumps in
performance of the best VDF that anyone has out there post-launch, which could result in significant
network instability,” Bram Cohen, Chia’s co-founder, told CoinDesk.

Outside of Chia, there are a total of 11 other blockchain companies exploring VDF technology — each with
unique plans of their own.

As Revealed to CoinDesk in interview, the ethereum sidechain POA Network plans to host “a public
bounty” for a VDF implementation using the ethereum open-source collaboration platform Gitcoin.

Other than Chia and POA Network, some of the notable crypto projects researching VDF include file
storage system Filecoin, smart contract platform Tezos, decentralized app network NEAR protocol and
ThunderCore.

The imperative for increased collaboration between all these companies, according to Drake, is all the
more needed given that VDFs are “like a fundamental new primitive.”

“It’s quite generic in that sense ... It would be nice if the industry standardizes around a single VDF, partly
because that would make the various blockchain projects more compatible with each other but it also
means that we [wouldn’t] have to reinvent the wheel and [would collectively] pay less,” said Drake.

And while at least one company was previously reported to be in collaboration with the Ethereum
Foundation on VDFs, Drake highlights that for now, the foundation is working independently.

Potential for partnership

Unveiled last November, Filecoin had tentatively agreed to split costs for a VDF viability study and
reevaluate at a later date whether or not to move forward with the necessary firmware development to
bring VDF ideas to life.

A protocol researcher from Filecoin, who wished to remain unnamed, told CoinDesk:

https://www.coindesk.com/ethereum-foundation-weighs-15-million-bid-to-build-randomness-tech Page 2 of 4
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“We’re enjoying the collaboration with the Ethereum Foundation, but at this point it’s not certain that
Filecoin needs a VDF. It could simplify things, but it's one of a number of options we’re exploring.”

The representative also affirmed that, at present, Filecoin is moving ahead “separately” from the
Ethereum Foundation but may “potentially co-fund third party proposals for exploratory VDF research
with the Ethereum Foundation” in the months ahead.

As such, Drake highlights that, for now, “the Ethereum Foundation has moved on its own ... [funding]
various researchers, generally small grants to the order of 10 and 25 thousand dollars.”

But moving forward, Drake estimated that the foundation could come to a decision about whether or not
to use the technology in as little as four months time.

“So the various studies that we’ve just kicked off should take four to six months but | think that in about
four months we’ll be able to make an informed go, no-go decision,” Drake said.

Ethereum image via Shutterstock

The leader in blockchain news, CoinDesk is a media outlet that strives for the highest journalistic
standards and abides by a strict set of editorial policies. CoinDesk is an independent operating
subsidiary of Digital Currency Group, which invests in cryptocurrencies and blockchain startups.

ASICs Ethereum Filecoin
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LIVE REPORT: Recombinant Festival
Ned Raggett , February 1st, 2019 09:22

Our man in San Francisco Ned Raggett ponders Demdike Stare, GAS and more at this
winter's Recombinant festival. All photographs courtesy of Sahra Jajarmi
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San Francisco is as much projection as reality at this point. It’s not the biggest city in
the USA and, quite literally due to geography as much as anything else, will never be
unless it turns into the future projection it’s most well known for, the base of the
United Federation of Planets in the Star Trek universe. Right now, though, it’s seen as a
summation of the 21st century’s Gilded Age, not the epicentre of tech per se but the
home base of so much of it, shuttling back and forth between here and Silicon Valley
to the south each day.

At the same time it’s still reality. I see it, in my own small way, each day, going to and
from work at a city institution, where the desperate and the fortunate are often in the
closest of proximities. And I’'m a fairly new arrival myself, so my perceptions are
slight compared to those who have seen decades or a full lifetime. You find yourself
here and not here at the same time, walking down sidewalks and past buildings where
the evidence of change and shock becomes clearer even as the economic milieu and all
the advertising that supports it encourages you to look beyond the walls, the stains, the
sense of trying to hang on, somehow.

The Recombinant Festival, which recently celebrated its third year, is as much a
reflection of that as anything else. Festivals of all kinds crop up in an area like San
Francisco and the surrounding communities, from the multiday massive get-togethers
to the small, boutique one-offs, reflections of passions and options. In this case
Recombinant tends towards the latter approach, its mission statement saying that it’s
“produced by Recombinant Media Labs (RML) who act as a producer and presenter of
artworks and performances based on spatial media synthesis and its enveloping VR /
AR / MR offspring.” At once a mouthful and absolutely accurate, it’s as much
installation and presentation of sound art as a ‘concert’ or a series of them. It’s hosted
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in the Grey Area, an old theatre on Mission now transformed into a performance space,
even while the old stage proscenium remains intact.

By default, Recombinant argues for the temporary, the space in place, the escape into
something else. During 2018 alone notable venues have gone under due to rents,
disappearing scenes, other factors - the Hemlock, Elbo Room, Mezzanine. Plenty of
venues still do exist but often they showcase not the locals but the visitors, the touring
acts. This tension has yet to resolve properly, but arguably spaces like the Grey Area,
its not too distant neighbour the Lab and other spots still provide a haven for the avant
garde in various forms, and try to showcase locals when possible. Recombinant has
locals as well as a slew of acts from around the world, and honestly, just simply the
fact that it’s there is almost enough.

The first night I attended was also the first of the festival overall, starting with the work
of Marcus Schmickler. Plunged into darkness and seated formally, we in the audience
had to let our minds wander as we chose as Schmickler began with rampaging volume
and in many ways never stopped. Extreme but honestly compelling as opposed to
overwhelming waves and cascades of sound, taking advantage of the detailed amplifier
setup, seemed to crash down from on high, metallic feedback thoroughly separated
from guitars (metal or otherwise) that still somehow sounded like a rock show, even if
of the kind that maybe only Skullflower could produce. Short transitions felt like the
equivalents of introducing new songs, but it was what could almost have been a literal
pause for breath before a final shattering plunge that gave his set a climactic impact.

Wolfgang Voigt's GAS albums have obtained a near mythic status among Kompakt
followers over the years, almost as much as the Total and Pop Ambient series have.
With Voigt at the front of the audience, the attention went instead to the projected
screen, a beautifully intertwining collage of more than an hour that combined
pixellation of any number of abstract elements and, like a returning motif, visions of
free-floating through a forest that always seemed on the verge of collapsing into streaks
of colour, a serious kind of trip. Voigt’s collages of propulsion underpinned rather than
overwhelmed the textures on top of them, floating through murk in a way that was
never simply ‘ambient’ but wasn’t quite anything else either, an elegance that
maintained a careful balance. By the time the word ‘GAS’ emerged on screen to
conclude the piece, the sense of achieving that other, not quite real world had been
complete.

On the other night I attended, close to the end of the run, seats had been cleared and the
dancers could, if they wanted to, take over things. That was definitely the case with
Rrose, whose thrilling set was easily the highlight on that front. Playing in the centre of
the room, surrounded first by a ring of eager watchers and then by those positioned
near or between the amp setup and able to completely let loose, Rrose’s set had all the
feeling of a good, concentrated stint on the decks of any number of clubs combined
with the exploratory reach of the sound installations and other art that the festival
celebrated and drew upon. Whether it was the key moment of such exultation for the
entire festival again was something I couldn’t experience, but it was a treat to have
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something in contrast to the extremes of the other evening in turn.
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Demdike Stare had a setup near the main screen where a projection ran for their entire
set, and if this is something that they regularly do elsewhere, hey, it was new for me. It
made for an interesting contrast to my own listening experience with the duo, though,
exchanging often murky and monochromatic images in my head for everything from
sunrise montages to slow depictions of hip hop dance-offs in America and seaside
towns in the UK and more, a sense of a series of life as lived, however sculpted by the
camera eye and the editing impulses. In exchanging one form of cryptic approach for
another - as with all the other acts I saw, Demdike could arguably have been said to be
playing for themselves, heads mostly down - the duo invited a new form of engaging
with their work, perhaps the best way seeing an act in performance can be
transformative.

Hopefully I'll be able to go to Recombinant next time, and more to the point, hopefully
there will be a next time around, even as it seems like San Francisco enters new forms
of destabilisation and the feelings around the world get stranger and darker. Perhaps all
the more reason to escape into sonic worlds with or without visuals, a community of
moments that still holds value.

Share this article: E1 | | g™ 20 Q&5

SUPPORT THE QUIETUS

regular donation.

If you love our features, news and reviews, please support what we do with a one-off
or regular donation. Year-on-year, our corporate advertising is down by around 90% - a
figure that threatens to sink The Quietus. Hit this link to find out more and keep on
Black Sky Thinking.

RELATED ARTICLES

Kompakt (various artists) - Pop Ambient 2010 »

Wolfgang Voigt - Freiland Klaviermusik »

Provoking An Emotional Response: Michael Mayer Interviewed »

PREVIEW: Mohn, Kéner & More In Brussels »

Significant Involuntary Memories: Paul Allen Of Anthroprophh's 13 Top LPs »

MORE FROM NED RAGGETT

e LIVE REPORT: Recombinant Festival »
e The Trouble With Ralph Bakshi’s The Lord Of The Rings & Other Tolkien Misadventures »

e The God Machine's Scenes From The Second Storey Revisited 25 Years On »

https://thequietus.com/articles/25881-wolfgang-voigt-demdike-stare-%20%20recombinant-festival-live-review

2/15/19, 4:14 PM

Page 6 of 13



The Quietus | News | LIVE REPORT: Recombinant Festival

e The Moral Is: Gary Numan's Dance Revisited »
e Talking Drummers: Patty Schemel & Barrett Martin Books Reviewed »

MORE: NEWS

Intonal Confirms Second Set Of 2019 Acts »

Samuel Kerridge & Taylor Burch Announce Album »
LISTEN: Matmos Share Album Title Track »

Early Bowie Demos To Be Released »

Hi-Fi Listening Bar Public Records To Open In Brooklyn »

See all »
THE DIGEST

Read the choicest cuts from the Quietus archive: reviews, features and opinion
The Strange World Of...

This Mortal Coil

The Strange World Of...

This Mortal Coil

\

Nazis In The Scene
A tQ Investigation
Nazis In The Scene
A tQ Investigation

Albums Of The Year
2018's Finest Music
Albums Of The Year
2018's Finest Music

https://thequietus.com/articles/25881-wolfgang-voigt-demdike-stare-%20%20recombinant-festival-live-review

2/15/19, 4:14 PM

Page 7 of 13



The Quietus | News | LIVE REPORT: Recombinant Festival

Baker's Dozen:
Cat Power's Favourites
Baker's Dozen:
Cat Power's Favourites

¥ 35
Junk Shop Classical:
George Antheil
Junk Shop Classical:
George Antheil

Mw kot Sarn e s oo G4 e Corm

Make Porn, Not War
Bruce La Bruce Interview
Make Porn, Not War

Bruce La Bruce Interview

Music For Algorithms
Eno's Ambient Legacy
Music For Algorithms
Eno's Ambient Legacy

https://thequietus.com/articles/25881-wolfgang-voigt-demdike-stare-%20%20recombinant-festival-live-review

2/15/19, 4:14 PM

Page 8 of 13



The Quietus | News | LIVE REPORT: Recombinant Festival

3

Quiefus Merch!

Shop Here
Quietus Merch!
Shop Here
The
UIETUS

Support The Quietus
Make a Contribution
Support The Quietus
Make a Contribution

REVIEWS

https://thequietus.com/articles/25881-wolfgang-voigt-demdike-stare-%20%20recombinant-festival-live-review

Efdemin

2/15/19, 4:14 PM

Page 9 of 13



The Quietus | News | LIVE REPORT: Recombinant Festival

New Atlantis

Strange Creatures Silk Road Assassins

2! Yugen Blakrok

Quiet Signs i

Anima Mysterium The Cool Greenhouse
Crap Cardboard Pet

See all »

https://thequietus.com/articles/25881-wolfgang-voigt-demdike-stare-%20%20recombinant-festival-live-review

2/15/19, 4:14 PM

Page 10 of 13



The Quietus | News | LIVE REPORT: Recombinant Festival

SEARCH THE QUIETUS

Custom Search

SUPPORT THE QUIETUS

2/15/19, 4:14 PM

If you enjoy The Quietus, please consider supporting what we do with a one-off or regular donation.

LOG IN

Email

Password

Login or Sign up »
Forgotten your password?

TheQuietus.com February 16th, 2019
The Quietus Latest News Headlines »
Latest Album Reviews »

Features

https://thequietus.com/articles/25881-wolfgang-voigt-demdike-stare-%20%20recombinant-festival-live-review

North of Purgatory: A Coma Diary »

One for the Road »
The Rumour Mill »

It Started With A Mix »
Escape Velocity »

In Extremis »

The Monday Gallery »
Tome On The Range »
Quietus Artists Of 2008 »
Remember Them... »
Things I Have I .earned »
Stack Magazines »

A Palava In Java »
Rock's Backpages »

A Quietus Interview »

In Their Own Words »
The Spotify Playlist »
Sonic Router »
Dragnet »

In Conversation »
Autobahn »

Page 11 of 13



The Quietus | News | LIVE REPORT: Recombinant Festival

The Quietus At I eisure »
Dr Rock »

Columnus Metallicus »
A Domino Halloween »
Beyond The Hits »
Quietus Artists Of 2009 »

Anniversary »

Fall Sound »

Noel's Straight Hedge »
Box Fresh »

Where The Slime Lives »
2010 A Glass Half Full »
Three Songs No Flash »
War Stories »

Quietus Artists Of 2010 »

Baker's Dozen »

Coast To Coast »
Rockfort »

Ten Songs »

An Eastern Spring »
Rum Music »

Quietus Mixes & Radio »
Hyperspecific »

A New Nineties »
Quietus Artists Of 2011 »
Strange World Of... »
The Long Lunch »
Afrosonic »

John Peel's Records »
HO_Ody Who »

The Calvert Report »
Radio-Activity »

Tape Adapter »

I Am Demo Suzuki »
Electro Chaabi »
Track-By-Track »
Complete Communion »
Spool's Out »

Radio »

One Take »

The Lead Review »
Craft/Work »

Quietus Charts »

At Leisure »

Junk Shop Classical »

Opinion

https://thequietus.com/articles/25881-wolfgang-voigt-demdike-stare-%20%20recombinant-festival-live-review

2/15/19, 4:14 PM

Page 12 of 13



The Quietus | News | LIVE REPORT: Recombinant Festival 2/15/19, 4:14 PM

Black Sky Thinking »
In Defence Of... »

Mr Agreeable »

I'm No Expert... »

Dr Johnson »

2009 Wreath Iectures »
Come On Fry Young »
John Moore's Diary »
2010 Wreath Iectures »
You Heard Me Wrong »
Wreath I ectures »

The Quietus Essay »

RSS Feeds £3 News Headlines
£) Latest Reviews

£) Features

£ All Articles

Info About The Quietus
Facebook

https://thequietus.com/articles/25881-wolfgang-voigt-demdike-stare-%20%20recombinant-festival-live-review Page 13 of 13



m Get started
Jeff
Bezos
Feb 7 - 9 min read

No thank you, Mr. Pecker

Something unusual happened to me yesterday. Actually, for me it wasn't just unusual

—it was a first. | was made an offer | couldn’t refuse. Or at least that's what the top
people at the National Enquirer thought. I'm glad they thought that, because it
emboldened them to put it all in writing. Rather than capitulate to extortion and
blackmail, I've decided to publish exactly what they sent me, despite the personal
cost and embarrassment they threaten.

AMI, the owner of the National Enquirer, led by David Pecker, recently entered into
an immunity deal with the Department of Justice related to their role in the so-called
“Catch and Kill” process on behalf of President Trump and his election campaign. Mr.
Pecker and his company have also been investigated for various actions they’'ve
taken on behalf of the Saudi Government.

And sometimes Mr. Pecker mixes it all together:

“After Mr. Trump became president, he rewarded Mr. Pecker’s loyalty with a White
House dinner to which the media executive brought a guest with important ties to the
royals in Saudi Arabia. At the time, Mr. Pecker was pursuing business there while
also hunting for financing for acquisitions...”

David Pecker, Chief of National Enquirer's Publisher, Is Said to Get
Immunity in Trump Inquiry

Federal prosecutors reached an immunity deal with the tabloid executive
David J. Pecker, a key witness in their...

www.nytimes.com

Federal investigators and legitimate media have of course suspected and proved
that Mr. Pecker has used the Enquirer and AMI for political reasons. And yet AMI
keeps claiming otherwise:
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dictated or influenced in any manner by external forces, political or otherwise.”
Of course, legitimate media have been challenging that assertion for a long time:

Mystery Grows Over Pro-Saudi Tabloid: Embassy Got Sneak Peek

Mystery grows over pro-Saudi tabloid: Embassy got sneak peek

WASHINGTON (AP) - It landed with a thud on newsstands at Walmart and
rural supermarkets last month: Ninety-seven...

www.aphews.com

| didn’t know much about most of that a few weeks ago when intimate texts
messages from me were published in the National Enquirer. | engaged investigators
to learn how those texts were obtained, and to determine the motives for the many
unusual actions taken by the Enquirer. As it turns out, there are now several
independent investigations looking into this matter.

To lead my investigation, | retained Gavin de Becker. I've known Mr. de Becker for
twenty years, his expertise in this arena is excellent, and he’s one of the smartest
and most capable leaders | know. | asked him to prioritize protecting my time since |
have other things | prefer to work on and to proceed with whatever budget he
needed to pursue the facts in this matter.

Here’s a piece of context: My ownership of the Washington Post is a complexifier for
me. It's unavoidable that certain powerful people who experience Washington Post
news coverage will wrongly conclude | am their enemy.

President Trump is one of those people, obvious by his many tweets. Also, The
Post’s essential and unrelenting coverage of the murder of its columnist Jamal
Khashoggi is undoubtedly unpopular in certain circles.

(Even though The Post is a complexifier for me, | do not at all regret my investment.
The Post is a critical institution with a critical mission. My stewardship of The Post
and my support of its mission, which will remain unswerving, is something | will be
most proud of when I'm 90 and reviewing my life, if I'm lucky enough to live that long,
regardless of any complexities it creates for me.)
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“apoplectic” about our investigation. For reasons still to be better understood, the
Saudi angle seems to hit a particularly sensitive nerve.

A few days after hearing about Mr. Pecker’s apoplexy, we were approached, verbally
at first, with an offer. They said they had more of my text messages and photos that
they would publish if we didn’t stop our investigation.

My lawyers argued that AMI has no right to publish photos since any person holds
the copyright to their own photos, and since the photos in themselves don’t add
anything newsworthy.

AMI’s claim of newsworthiness is that the photos are necessary to show Amazon
shareholders that my business judgment is terrible. | founded Amazon in my garage
24 years ago, and drove all the packages to the post office myself. Today, Amazon
employs more than 600,000 people, just finished its most profitable year ever, even
while investing heavily in new initiatives, and it's usually somewhere between the #1
and #5 most valuable company in the world. | will let those results speak for
themselves.

OK, back to their threat to publish intimate photos of me. | guess we (me, my
lawyers, and Gavin de Becker) didn’t react to the generalized threat with enough
fear, so they sent this:

From: Howard, Dylan [dhoward@amilink.com] (Chief Content Officer, AMI)
Sent: Tuesday, February 5, 2019 3:33 PM

To: Matrtin Singer (litigation counsel for Mr. de Becker)

Subject:. Jeff Bezos & Ms. Lauren Sanchez Photos

CONFIDENTIAL & NOT FOR DISTRIBIUTION
Marty:
I am leaving the office for the night. | will be available on my cell—917 XXX-XXXX.

However, in the interests of expediating this situation, and with The Washington Post
poised to publish unsubstantiated rumors of The National Enquirer’s initial report, |
wanted to describe to you the photos obtained during our newsgathering.

In addition to the “below the belt selfie—otherwise colloquially known as a ‘d*ck



pick”—The Enquirer obtained a further nine images. These include:
- Mr. Bezos face selfie at what appears to be a business meeting.

- Ms. Sanchez response—a photograph of her smoking a cigar in what appears to
be a simulated oral sex scene.

- A shirtless Mr. Bezos holding his phone in his left hand—while wearing his
wedding ring. He’s wearing either tight black cargo pants or shorts—and his semi-
erect manhood is penetrating the zipper of said garment.

- A full-length body selfie of Mr. Bezos wearing just a pair of tight black boxer-briefs
or trunks, with his phone in his left hand—while wearing his wedding ring.

- A selfie of Mr. Bezos fully clothed.
- A full-length scantily-clad body shot with short trunks.

- A naked selfie in a bathroom—while wearing his wedding ring. Mr. Bezos is
wearing nothing but a white towel—and the top of his pubic region can be seen.

- Ms. Sanchez wearing a plunging red neckline dress revealing her cleavage and a
glimpse of her nether region.

- Ms. Sanchez wearing a two-piece red bikini with gold detail dress revealing her
cleavage.

It would give no editor pleasure to send this email. | hope common sense can prevail
—and quickly.

Dylan.

Dylan Howard
CHIEF CONTENT OFFICER, VICE-PRESIDENT

OFFICE: 646.521.2837

CELL: 917.274,9554

dhoward o amilink.com

4 NEW YORK PLAZA, LEVEL 2, NEW YORK, NY 10004

Well, that got my attention. But not in the way they likely hoped. Any personal
embarrassment AMI could cause me takes a back seat because there’s a much
more important matter involved here. If in my position | can’t stand up to this kind of
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extortuon, how many people can7 (Un that point, numerous people have contacted
our investigation team about their similar experiences with AMI, and how they
needed to capitulate because, for example, their livelihoods were at stake.)

In the AMI letters I'm making public, you will see the precise details of their
extortionate proposal: They will publish the personal photos unless Gavin de Becker
and | make the specific false public statement to the press that we “have no
knowledge or basis for suggesting that AMI’s coverage was politically motivated or
influenced by political forces.”

If we do not agree to affirmatively publicize that specific lie, they say they’ll publish
the photos, and quickly. And there’s an associated threat: They’ll keep the photos on
hand and publish them in the future if we ever deviate from that lie.

Be assured, no real journalists ever propose anything like what is happening here: |
will not report embarrassing information about you if you do X for me. And if you
don’t do X quickly, | will report the embarrassing information.

Nothing | might write here could tell the National Enquirer story as eloquently as their
own words below.

These communications cement AMI’s long-earned reputation for weaponizing
journalistic privileges, hiding behind important protections, and ignoring the tenets
and purpose of true journalism. Of course | don’t want personal photos published,
but | also won't participate in their well-known practice of blackmail, political favors,
political attacks, and corruption. | prefer to stand up, roll this log over, and see what
crawls out.

Sincerely,

Jeff Bezos

From: Fine, Jon [jfine @amilink.com] (Deputy General Counsel, AMI)
Sent: Wednesday, February 6, 2019 5:57 PM

To: Martin Singer (Mr de Becker'’s attorney)

Subject: Re: EXTERNAL* RE: Bezos et al / American Media et al

Marty -

Here are our proposed terms:



1. A full and complete mutual release of all claims that American Media, on the one
hand, and Jeff Bezos and Gavin de Becker (the “Bezos Parties”), on the other, may
have against each other.

2. A public, mutually-agreed upon acknowledgment from the Bezos Parties, released
through a mutually-agreeable news outlet, affirming that they have no knowledge or
basis for suggesting that AM’s coverage was politically motivated or influenced by
political forces, and an agreement that they will cease referring to such a possibility.

3. AM agrees not to publish, distribute, share, or describe unpublished texts and
photos (the “Unpublished Materials”).

4. AM affirms that it undertook no electronic eavesdropping in connection with its
reporting and has no knowledge of such conduct.

5. The agreement is completely confidential.

6. In the case of a breach of the agreement by one or more of the Bezos Parties, AM
Is released from its obligations under the agreement, and may publish the
Unpublished Materials.

7. Any other disputes arising out of this agreement shall first be submitted to JAMS
mediation in California

Thank you,
Jon
Deputy General Counsel, Media

American Media, LLC

r:f\nwricnn Media, LLC

Jon P. Fine

Deputy General Counsel, Media



O: (212) 743—6513 C: (347) 920-6541
Jfine@amilink.com

February 5, 2019

Via email:

mdsinger @xxxxx

Martin D. Singer

Laveley & Singer

Re: Jeff Bezos / American Media, LLC, et al.
Dear Mr. Singer:

| write in response to your February 4, 2019, letter to Dylan Howard, and to address
serious concerns we have regarding the continuing defamatory activities of your
client and his representatives regarding American Media’s motivations in its recent
reporting about your client.

As a primary matter, please be advised that our newsgathering and reporting on
matters involving your client, including any use of your client’s “private photographs,”
has been, and will continue to be, consistent with applicable laws. As you know, “the
fair use of a copyrighted work, including such use by reproduction in copies . . . for
purposes such as criticism, comment, news reporting . . . is not an infringement of
copyright.” 17 USC Sec. 107. With millions of Americans having a vested interest in
the success of Amazon, of which your client remains founder, chairman, CEO, and
president, an exploration of Mr. Bezos’ judgment as reflected by his texts and photos
Is indeed newsworthy and in the public interest.

Beyond the copyright issues you raise, we also find it necessary to address various
unsubstantiated defamatory statements and scurrilous rumors attributed to your
client’s representatives in the press suggesting that “strong leads point to political
motives”1 in the publication of The National Enquirer story. Indeed, you yourself
declared the “politically motivated underpinnings” of our reporting to be “self-evident”
in your correspondence on Mr. de Becker’s behalf to Mr. Howard dated January 31,
2019.



Once again, as | advised you in my February 1 response to your January 31
correspondence, American Media emphatically rejects any assertion that its
reporting was instigated, dictated or influenced in any manner by external
forces, political or otherwise. Simply put, this was and is a news story.

Yet, it is our understanding that your client’s representatives, including the
Washington Post, continue to pursue and to disseminate these false and spurious
allegations in a manner that is injurious to American Media and its executives.

Accordingly, we hereby demand that you cease and desist such defamatory
conduct immediately. Any further dissemination of these false, vicious,
speculative and unsubstantiated statements is done at your client’s peril.
Absent the immediate cessation of the defamatory conduct, we will have no choice
but to pursue all remedies available under applicable law.

As | advised previously, we stand by the legality of our newsgathering and reporting
on this matter of public interest and concern. Moreover, American Media is
undeterred from continuing its reporting on a story that is unambiguously in the
public interest—a position Mr. Bezos clearly appreciates as reflected in Boies
Schiller January 9 letter to American Media stating that your client “does not intend
to discourage reporting about him” and “supports journalistic efforts.”

That said, if your client agrees to cease and desist such defamatory behavior, we are
willing to engage in constructive conversations regarding the texts and photos which
we have in our possession. Dylan Howard stands ready to discuss the matter at your
convenience.

All other rights, claims, counterclaims and defenses are specifically reserved and not
waived.

Sincerely,

1 https://www.thedailybeast.com/bezos-investigators-question-the-brother-of-his-

mistress-lauren-sanchez-in-national-enquirer-leak-probe(Attributed to your client

Gavin de Becker)
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A perfect Wikipedia article...

¢ Is on a notable topic.
¢ Fills a gap not provided by existing or
related articles.
e Has an appropriate structure.

¢ Has a great title so it can be linked to and
found easily and follows existing naming
conventions.

o Starts with a clear description of the
subject; the lead introduces and explains the
subject and its significance clearly and
accurately, without going into excessive
detail.

e Is well written.

e Is clear; it is written to avoid ambiguity and
misunderstanding, using logical structure,
and plain, clear prose; it is free of redundant
language.

¢ Is understandabile; it is clearly expressed for
both experts and non-experts in appropriate
detail, and thoroughly explores and explains
the subject.

o Is precise and explicit; it is free of vague
generalities and half-truths that may arise
from an imperfect grasp of the subject.

¢ Involves original writing but not original
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research; a Wikipedia article generally is the written work of its users; it will
not violate another's copyright or plagiarize another's work, but its summary
of information must still be completely reliably sourced; in addition, all quotes
are marked with quotation marks and cited.

¢ Is engaging; the language is descriptive and has an interesting,
encyclopedic tone.

¢ Follows standard writing conventions of modern language, including
correct grammar, consistent verb tense, punctuation and spelling.

¢ Includes informative, relevant media
content — including maps, portraits, artwork,
photographs, audio tracks (recorded voice,
speeches...), video tracks (films, animations...)
and audiovisual media — that add to a
reader's interest or understanding of the text,
but not so many as to detract from it. Each
medium should have an explanatory caption
and ALT text.

e Is of an appropriate length,; it is long enough
to provide sufficient information, depth, and
analysis on its subject, without including
unnecessary detail or information that would be
more suitable in "sub-articles", related articles,
or Wikimedia sister projects; it is not a stub.

¢ Is nearly self-contained; it includes

This is what "The perfect &J
article" deserves!

essential information and terminology, and
is comprehensible by itself, without
requiring significant reading of other
articles.
¢ Acknowledges and explores all aspects of the subject; it covers every
encyclopedic angle of the subject.
¢ Is encyclopedic; it shouldn't contain non-encyclopedic information.
¢ Is completely neutral and unbiased; it has a neutral point of view, presenting
competing views on controversies logically and fairly, and pointing out all sides
without favoring particular viewpoints. The most factual and accepted views are
emphasized, and minority views are given a lower priority; sufficient information
and references are provided so that readers can learn more about particular
views.
¢ Is stable; A stable article is one which any side in a controversy can look at
and say, yes, this article describes my side accurately and does not give an
unfair advantage to the other side.
e Makes use of verifiable sources.

¢ Is well-documented; all facts and opinions are cited from reputable sources,
preferably sources that are accessible and up-to-date.
¢ Reflects expert knowledge; it is grounded in fact and on sound scholarly
and logical principles.
e Follows proper navigational procedures.



Is not an orphan or a dead-end.
e Branches out; it contains wikilinks and sources to other articles and
external information that add meaning to the subject.
¢ And branches in; editors have found and edited other significant wiki
pages which make mention of the topic and link them to the article.
Is categorized for better searching and easier grouping.

Has interlanguage links if possible.

Observes proper red link standards; does not have an excessive number

of red links or any red links that could not conceivably be turned into articles

or redirects.

e May not be attainable; editing may bring an article closer to perfection, but
ultimately, perfection means different things to different editors; for more
information see our editing policy.
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