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Abstract

Dominant American online platforms like Amazon Alexa or Google Assistant have become Life Control Interfaces (LCls), which facilitate
consumers’ online interactions and influence what consumers do and do not see and buy. These platforms operate outside of EU regulation, and
create significant costs for traditional European firms in a wide range of industries. These platforms can reduce firms’ access to customers, can
charge for enabling access to customers, or can charge for access to essential data on firms’ customers. Since these platforms enjoy monopoly
power there is little restraint on their charges, which indirectly increase consumers’ prices. We propose that regulators encourage the formation of a
consortium to offer a single integrated EU-based Life Control Interface (EuLCI). This consortium would increase the number of EuLCls from zero
to one, and thus would actually increase consumer choice. We call cooperation that enhances rather than limits choice The Cooperation Paradox.

Keywords Life control interfaces - Online competition - Online cooperation and consortia - Online gateways - Online
monopoly regulation - Online platform regulation

JEL classification D40 - K24 - 1.86

Introduction

Responsible Editors: Rainer Alt and Hans-Dieter Zimmermann

U.S. firms dominate all aspects of the emerging consumer-
facing online platforms in the Western world.! The most
prominent examples are Google (which dominates the search
market), Amazon (which dominates e-commerce), and Face-
book, WhatsApp and Twitter (which dominate online social
networks and messaging apps).

At the same time, Amazon Alexa and Google Assis-
tant have positioned themselves as active agents further
expanding the dominance of the underlying platforms:
Users consider relying on them to control more and more
of their lives (Kreps et al., 2020), online as well as offline,
making them Life Control Interfaces (LCIs) (Schreieck
et al., 2019). These agents serve as convenient gateways,
providing its users access to goods and services, again
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! Different dominant online platforms have emerged in Asian coun-
tries. Tencent has established WeChat as a dominant messaging plat-
form that offers an increasingly broad portfolio of services. Alibaba
is a dominant player in e-commerce. First platforms such as ByteD-
ance’s social media platform TikTok have made inroads in Western
markets.
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online and offline. Some users may be aware that they are
being subtly influenced, directed, and redirected (Kreps
et al., 2020). However, as users become more familiar with
these LCIs, the combination of experience and conveni-
ence allows users to become reliant upon these LCIs to
an ever-increasing degree. As a result, the LCIs have the
ability to direct the users’ traffic, for instance, determining
which vendors users do and do not see, and thus the LCIs
control where users shop and which sellers are effectively
eliminated even before the users begin consideration of
their possible choices (European Commission, 2021). This
is not merely a hypothetical future concern. LCIs are a
form of online gateway, and since users generally deploy
only one, these LCIs become mandatory participation
third-party payer markets (MP3PPs) (Clemons, 2019b).
These MP3PPs are outside the boundaries of traditional
antimonopoly laws and regulation, and can and do deny
competitors access to consumers, while charging other
firms almost whatever they wish to allow those firms
essential access to their customers. These MP3PPs' pric-
ing is not subject to traditional market forces (Clemons,
2019d), and as American firms they have often operated
outside of EU control.

We believe that LCIs and the control they exert will
become economically more and more significant, as the
number of people using LCIs rises (European Commis-
sion, 2021). Since none of these LCIs is EU-based, and
since none of the firms that own them have been willing to
operate with EU legal frameworks, their control over which
sellers are eliminated from consideration allows them to
threaten almost any firm with economic disaster. This will
indeed become a significant competitive challenge to EU
firms, since the LCI can promote its own competitor to a
firm that needs access to consumers, or can charge a firm
almost the full marginal value of a customer interaction
simply for not blocking it. The dominance of US Inter-
net firms has only recently emerged as a topic of debate
in literature on information systems and electronic mar-
kets (e.g., Aalst et al., 2019; Ciriani & Lebourges, 2018;
Korreck, 2021; Moore & Tambini, 2018; Petropoulos,
2021). Scholars have acknowledged that the market power
of the dominant firms jeopardizes competition in Europe
(Aalst et al., 2019; Ciriani & Lebourges, 2018) and call for
increased regulatory scrutiny (e.g., Bourreau et al., 2018;
Collin & Colin, 2013; Soriano, 2019). Suggestions on how
to enable companies in the EU to establish viable alterna-
tives to the online platforms provided by US firms remain
scarce.

As we discuss in this paper, the power of LCIs is a
problem that cannot be solved by any single EU firm, nor
can any EU industry surmount this problem acting alone.
Cooperation, both within industries and across industries,
is essential to achieving a solution. Unfortunately, such
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cooperation, especially cooperation within an industry,
often appears to be an anticompetitive, monopoly practice:
Coalitions between enterprises are often equated with car-
tels. A cartel offering a single choice is seen as offering
consumers no choice at all. Interestingly, in the absence of
a single new choice, consumers already truly do have no
choice at all. Thus, paradoxically, allowing this cooperation
will enable the formation of a viable European alternative
to the existing dominant American platforms, and allowing
it will actually increase consumers’ choice.

We thus have the Cooperation Paradox: Allowing coop-
eration among firms is the only way to create a viable
new alternative to the existing LCIs, which operate largely
without oversight from EU regulators. We have addressed
the paradoxical role of cooperation previously. An early
work explored when self-protection requires cooperation,
and when self-protection is justifiable in the presence of
overwhelming anticompetitive threats from outside the
EU. In those cases, self-protection cannot be labelled as
protectionism (Clemons, 2015). Cooperation that creates
a viable new alternative is not anticompetitive; it rather
allows European firms to compete effectively, on equal
footing and allows them to survive. Cooperation that ben-
efits European firms and European consumers should not
be perceived as collusion, and it is not restraint of trade.
Furthermore, cooperation that allows European firms to
survive in a market dominated by American giants is not
European protectionism, but European self-protection.

The structure of this paper sets up our argument for coop-
eration among EU firms. We start by describing the prob-
lems associated with American domination of consumer-
facing platforms on the net as they evolve into LCIs. We
then describe the impossibility of individual firms mount-
ing an effective response to the problems of LCIs. Next, we
describe what an effective response would look like and how
it could be implemented; again, paradoxically, cooperating
to create a single viable EU-based Life Control Interface
(EuLCI) would increase, rather than decrease, consumers’
choices. The second section reviews the simple fact of Amer-
ican domination of consumer-facing online platforms. The
third section reviews forms of monopoly power and domina-
tion, and explains the role of essential facilities and platform
envelopment strategies to explain the evolving economic
significance of American domination of consumer-facing
online platforms. The fourth section reviews the emerging
roles associated with LCIs, including their future roles in
supporting consumer shopping and enabling intelligent
homes and autonomous vehicles. The fifth section explores
why normal market forces are not effective in reducing the
power of essential facilities when those essential facilities’
power is defended by platform envelopment strategies. The
sixth section describes the combination of actions that would
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enable European development of an effective counter to the
current set of American platforms dominating LCIs. The
ninth section returns to the Cooperation Paradox. It defends
cooperation, even apparent collaboration, and collusion, to
enable the development of a viable European alternative to
the dominant and harmful LCIs offered by American plat-
forms. The essence of the paradox is that actions that would
normally be illegal because they limit the choices available
in the marketplace should in this instance be encouraged
because these actions will increase choice and reduce costs
both for firms and for consumers. Finally, the eighth section
summarizes our work, presents our conclusions, and offers
suggestions for future research.

American domination of consumer-facing
online applications

Google controls 93% of online search in Europe (Statcounter
GlobalStats, 2020), giving Google quasi-monopoly power
over pricing. Online search is essential to all businesses
today, including those that operate purely online and those
that rely principally on their physical presence. If consum-
ers cannot find your firm, your firm essentially no longer
exists. Online search can be categorized into organic and
paid search. Companies can purchase search ads to be more
visible to potential consumers. These search ads are enor-
mously expensive to these firms, and currently represent an
estimated wealth transfer of €16 billion annually from EU
businesses to Google.> Thus, with Search, Google enjoys
enormous gateway power, determining which firms can be
reached by their consumers and which cannot. This was the
basis of the fine of €2.42 billion the EU Competition Com-
mission imposed on Google for preferencing its own com-
parison shopping service over those of competitors, using
the example of Foundem as the basis of their complaint
(European Commission, 2017a).

Amazon is by far the largest online retailer in the EU and in
the US (Statista, 2020). Complaints against Amazon include
that it avoids European taxes (Neate, 2019) and that it threatens
the viability of a range of traditional retailers whose existence is
essential to local economies (White, 2018). Additionally, it has
been claimed that Amazon abuses small vendors that become
dependent upon it for their survival (Nadler & Cicilline, 2020).
Amazon observes its partners in the Amazon Marketplace and
monitors which products do and do not sell well. It then uses
this information to determine where to compete with its own
products against its existing partners (Zhu, 2019). Knowing

2 To calculate this number, we took EU companies’ search ad spend-
ing and Google’s market share (Statista Research Department, 2021b)
into account and subtracted ad spending from the UK (Statista
Research Department, 2021a).

what is profitable in specific product categories allows it to
compete selectively, and its scale allows it to compete unfairly.

Facebook, and to a lesser extent Twitter, control online social
networks in Europe. Social media represent a different kind of
threat; they are not simply a threat to the economic survival of
individual EU firms. Rather than merely a threat to EU firms,
they are now a threat to European society. Online social plat-
forms have demonstrated the ability to manipulate elections in
the US and referenda and other forms of voting in the EU, with
Cambridge Analytica the first widely reported abuse of these
platforms to manipulate public opinion before voting (Cadwal-
ladr, 2017). President Trump’s use of social media to foment
unrest, and, perhaps, to foment insurrection, show just how dan-
gerous these firms can be (Massie, 2021). This phenomenon
is not unique to the US, as illustrated by “The Movement”, a
right-wing populist group that was founded by Trump’s former
advisor Steve Bannon in Brussels to undermine the EU elections
in 2019, albeit with limited impact (Horowitz, 2018) or by the
role Cambridge Analytica played in UK’s Brexit Referendum
(Wylie, 2019). Currently, these firms are not subject to European
regulation, and Facebook in particular has been defiant about the
prospect of submitting to EU regulators (European Commis-
sion, 2017b). For this reason, they have been called “existential
threats” to Western democracy (Naughton, 2018).

In this paper, we will focus primarily on Google and Ama-
zon. We will mention Apple iOS only in passing when we dis-
cuss autonomous vehicles. In this paper, we will ignore Face-
book, Twitter, and Microsoft, entirely. We do so not because
these last three lack power but because their power does not
represent the same kind of threat to EU firms that Google and
Amazon do, since they do not yet operate their own LClISs.
Moreover, we believe that threats based on operation of LCIs
will become increasingly important as the Internet of Things
(IoT) gains in importance (European Commission, 2021).
Communications on the net today are mostly person-to-person.
The IoT will increase the importance of machine-to-machine
communications (Parker et al., 2016; Pauli et al., 2021).

Literature review: Essential facilities,
platform envelopment, and forms
of monopoly power and domination

Contestable Markets and Monopolies without Power

It is possible for monopoly market share to be associated
with benign domination; that is, sometimes monopoly mar-
ket share does not confer monopoly power to set prices,
sometimes this occurs naturally. Economists have identified
what are technically called contestable markets, where a firm
is able to sustain its monopoly market share only by offering
the lowest possible prices, and where any attempt at exploi-
tation would lead to immediate entry of viable competitors.

@ Springer
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This is referred to as monopoly market share without
monopoly power or monopoly pricing (Baumol et al., 1983).
Contestable markets are characterized by costless entry
and exit. A generally accepted indication that a market is not
contestable is the ability to continue to earn super-normal
profits, profits that are high enough to enable subsidies to
other markets, allowing monopoly power in one market
to create and defend subsidiary monopolies in other mar-
kets. This is both the most obvious sign that a company has
monopoly power and the most obvious danger of that power
because it allows a company to leverage a monopoly in one
area to create and defend additional monopolies elsewhere.
There are other times when monopoly power is so obvi-
ous, and inevitable, that there is little dispute over the need
for regulation. The earliest examples were in network indus-
tries, most obviously in telecommunications, and to a lesser
extent, in rail transportation (McCraw, 2009). The more
users there were present on a network, the more conversa-
tions were possible. The value of a network increased faster
than the increase in the number of participants. Estimates
of O(nlogn) or even O(n*)are frequently used.? These are
called positive participation externalities or simply net-
work effects (Rochet & Tirole, 2003). Primitive technology
imposed limited interoperability on early telephone net-
works; a subscriber could not be connected to a subscriber
of a competing company’s network. This meant that all sub-
scribers wanted to be on the largest network and that it was
socially beneficial to have only one network. Since it was
socially beneficial to have only a single telephone network
and since telephony was too important to have under the
control of a single monopoly company without regulation,
all countries took one of two approaches during the emer-
gence of traditional telephony at the end of the 19th and
beginning of the twentieth century. The US considered the
Bell System a natural monopoly and negotiated a regulatory
regime with it (Thierer, 1994). The UK considered telephony
a natural monopoly and placed the telephone system with its
Post, Telegraph, and Telephone state-operated monopoly.

Essential facilities and their role as examples
of monopoly power in the absence of a monopoly

Essential facilities have monopoly power even when they are
not monopolies. An essential facility is a product or service
that is too expensive for most companies to duplicate, and
that is critical for the delivery of a range of other services
(Evrard, 2003; OECD Policy Roundtable, 1996; Werden,
1987). Once again, telephony provides an example. With
modern technology, it became possible for a range of com-
panies to compete in long-distance telephony. However, only

3 The Big O notation describes the behavior of a function in the limit
as its arguments tend towards infinity.
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the Bell System owned the local link, the last mile, the wire
connection into each home, and without access to this last
mile no company could enter long-distance service or com-
pete effectively with the Bell System. For this reason, part
of the regulatory change that accompanied the deregulation
of American telephone service in 1984 was the requirement
that the Bell System makes its local link system available to
all long-distance competitors.

Online gateways and platform envelopment
as essential facilities

At the other extreme, opposed to benign monopolies, are
essential facilities based on platform envelopment. Essential
facilities based on platform envelopment are virtually imper-
vious to competition (Clemons, 2019c; Eisenmann et al.,
2011; Kramer, 2021). At the center of an essential facility is
a core technology, like the Android platform or Microsoft’s
Windows operating system. This core often does not initially
appear to have the characteristics of a monopoly. Android
was not the first mobile phone operating system, and there
was no reason to suspect that a viable competitor would not
emerge after it. Microsoft’s DOS was not the first operating
system for a personal computer, and there was no reason
initially to assume that it would emerge with global domina-
tion of the market for IBM-compatible personal computers.

Moreover, since it was always possible to call any mobile
phone from any other, the network effects that created
monopolies in traditional telephony did not appear to support
an equivalent source of monopoly power in mobile operating
systems. The next step in the development of an essential
facility through platform envelopment is layering additional
functionality onto the core. Google Search, Gmail, Google
Maps, Google Street View, and a host of additional applica-
tions operate seamlessly on Android devices. The combina-
tion offers super-additive value creation, that is, the seam-
less integration of this portfolio of applications, makes the
Android device and its applications worth far more than the
sum of their individual values (Schreieck et al., 2019). This
super-additive value creation attracts users, which attracts
third-party developers, which leads to an enormous array of
additional applications now available on Google Play, their
proprietary app store. This accelerates the process of super-
additive value creation.

Once super-additive value creation is achieved, the true
power of platform envelopment strategies becomes manifest
through the ability to selectively deny access to some com-
petitors in some specific product areas. Super-additive value
creation makes the device almost irresistible and almost irre-
placeable; the only other devices with comparable function-
ality and value are Apple’s iPhone and iPad, which likewise
rely upon their super-additive value creation. Moreover,
paradoxically, monopoly power is manifest through limiting
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interoperability and selectively blocking access—when the
platform owner has an app on the platform, then a competi-
tor’s offering does not greatly increase super-additive value
for the consumer and does significantly reduce the platform
owner’s ability to harvest value (Clemons, 2019b; Parker
et al., 2016; Schreieck et al., 2019). Like all essential facili-
ties, it is too expensive for any single competitor to attempt
to duplicate the platform owner’s complete portfolio, and
thus it is too expensive for anyone to compete with a suc-
cessful platform envelopment strategy. These platforms, like
Android, are too important to leave in the hands of a monop-
oly business when they begin to exploit their power. Again,
this was the basis of the EU’s record-setting fine imposed on
Google for its abuse of Android’s power (European Com-
mission, 2018).

Many of the most important essential facilities are online
gateways, designed to link buyers and sellers. When the
gateway becomes essential to consumers it thus becomes
essential to sellers, and the platform operator enjoys almost
unlimited ability to charge for services (Clemons & Klein-
dorfer, 1992).

Online gateways as parallel monopolies

Perhaps the most powerful new online business model was
created by merging online gateways with mandatory partici-
pation third-party payer systems (MP3PPs). These MP3PP
gateways are actually parallel monopolies (Clemons, 2019d,
p- 121; Clemons & Wilson, 2016) as long as consumers sin-
gle home (Rochet & Tirole, 2003). That is, as long as some
consumers search only using Google and others search only
using Bing, merchants have to participate in both. At pre-
sent Bing does not represent much competition for Google,
but experience shows that even if Bing enjoyed significant
market share it would not reduce Google’s pricing power.
This is clear from the historical record. When Sabre and
Apollo were essential online gateways in the 1970s and
1980s, Computer Reservations Systems (CRSs) linking air-
lines with the travel agencies that sold the majority of their
tickets, airlines had to participate in both; no airline could
afford to lose a double-digit percentage of its traffic, and
since agencies used either Sabre or Apollo, agencies had to
pay whatever Sabre and Apollo demanded. Sabre and Apollo
were not competing in a duopoly; each had its unique col-
lection of users, each provided monopoly access to those
users, and every airline had to cooperate with both Sabre
and Apollo (Copeland & McKenney, 1988).

Moreover, competition between CRSs did not lower what
they charged airlines for access to passengers, but paradoxi-
cally competition actually increased what the CRSs charged.
The idea is simple. The CRSs' only power came from obtain-
ing travel agent traffic, so the CRSs actually competed for
market share by increasing what they charged the airlines

for inclusion on their platform and then raised the subsidies
that they provided to the travel agencies. Agencies loved the
CRSs because they made it faster and easier to serve their
clients and because they were paid for usage, and as long as
the agencies used the CRSs airlines had to pay to partici-
pate. Since some agencies used one CRS and others used the
other, airlines learned that they had to participate in both;
leaving one CRS would cause a catastrophic loss of pas-
sengers. And since payments were made by airlines, which
had learned that their participation was essential to keeping
customers, airlines paid whatever they had to pay. These
were among the earliest mandatory participation third-party
payer businesses (Clemons, 2019a, d). Eventually they were
regulated (Copeland & McKenney, 1988).

Interestingly, although Sabre and Apollo were eventually
regulated, the business model they represent has re-emerged
as one of the most powerful business models online. Sabre
and Apollo have re-emerged as the Global Distribution Sys-
tems Sabre and Travelport, and these Global Distribution
Systems have been described as still among the most power-
ful monopolies online (Clemons & Madhani, 2010, 2011).
That is clearly hyperbole now; while the GDSs remain pow-
erful in their small niche, online travel, Google’s market, the
market for everything, is many times larger.

Regulating online gateways, MP3PPs, and platform
envelopment

Successful platform envelopment represents another natu-
ral candidate for regulation, and yet platform envelopment
does not look precisely like other forms of monopoly power.
Much of the monopoly power is generated by a core and
often that core is made available without charge, exploit-
ing monopoly power by providing your monopoly product
to consumers without charge does not look like any other
form of abuse of monopoly power. Increasing the price you
charge to third parties, who have no choice and simply must
pay what you demand, even in the presence of competition,
does not look like any other abuse of monopoly power. We
already have a well-developed philosophy of monopoly,
monopoly power, and abuse of monopoly power, and man-
datory participation third-party payer systems just don’t
fit most existing models of monopoly power or abuse of
monopoly power. It is important to remember that before
the Industrial Revolution made scale a significant asset and
made coordination of massive firms possible, no form of
business looked like a potential abuser of monopoly power.
Understanding of monopolies, their abuses, and their regula-
tion has continued to evolve to deal with railroads, manufac-
turing, and telecommunications (McCraw, 2009; Wu, 2010).

Understanding of monopolies, their abuses, and their
regulation needs to continue to evolve, in order to deal with
the emerging power of near-monopolist retailers, mandatory
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participation third-party payer gateways, and search engine
providers. When these three business models intersect as
LClISs, they create a truly novel source of monopoly power,
one that will greatly limit competition in all sectors of
the economy without timely and innovative regulatory
intervention.

The emergence of Life Control Interfaces

Although users today are more reliant on LCIs then at any
time in the past, they rely on only a very small set of them. In
particular, smartphones have become LCIs as users rely on
them to wake them in the morning, manage their schedules,
stay in touch with friends, plan their activities, shop, take
photos, and much more (Schreieck et al., 2019). These LCIs
are further expanded through voice assistants such as Google
Assistant and Amazon’s Alexa as part of intelligent home
devices, and to a lesser extent, Apple’s Siri.

These LCIs have become increasingly active and increas-
ingly operate under split loyalties; they advance the agenda
of the platform owner that created them and operates them,
while staying within the constraints of doing a good enough
job for the consumer using them. They are not simply pas-
sive tools provided to consumers and doing the bidding
of those consumers in ways that are most beneficial to the
consumers. Instead, they offer consumers choices that are
good enough for consumers, but that are ideal for the plat-
form owner. Consumers use them to control their lives, but
increasingly platforms use them to control consumers’ lives
(European Commission, 2021; Kreps et al., 2020; Schreieck
et al., 2019; Zuboff, 2015, 2020).

Among other functions, LCIs offer consumers conveni-
ence in shopping. We illustrate this with a hypothetical sce-
nario: If a consumer wants to buy specific ingredients to
cook dinner for guests, they can order it via Alexa and voice
command:

“Alexa, get me a pork tenderloin, two pounds of new
potatoes, and two bunches of asparagus for dinner
tonight.”

However, given the data an LCI aggregates over time, Alexa
has sufficient background information to fulfill a vaguer
request. Alexa might know the consumers purchasing his-
tory and its past schedule, thus the consumer might order:

“Alexa, you know who’s coming to dinner tonight. Rec-
ommend a meat or fish course that I haven’t served any
of them before, a potato recipe that I haven’t served
any of them before, and whatever vegetables are in
season right now. Nothing fried, please.”

Thus, beyond smartphones, intelligent homes will incorpo-
rate LClIs. Intelligent devices and appliances not only help
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to monitor home settings, they include everything from
enhanced home security to enhanced energy efficiency to
the ability to have a TV show follow you from room to room
to appliances that monitor their own state of repair and can
even update their software as necessary to adapt to chang-
ing condition of the hardware (Kang et al., 2017; Soliman
et al., 2013).

Likewise, in an emerging Internet of Things, cars will
also become dependent upon LClIs in the future. For exam-
ple, users could tell a self-driving car to pick up family mem-
bers for a dinner reservation, expecting the car to know the
locations of individual family members, the location of the
restaurant, and even driving times based upon local traffic
condition. The car would certainly be expected to commu-
nicate with the family members via text to coordinate for
pickup.

These innovative and disruptive technologies are associ-
ated with risk-reward and cost-benefit trade-offs. On the one
hand, consumers will benefit from increased convenience
in all aspects of their daily lives by interacting with LCIs
such as intelligent homes or autonomous vehicles (Roy et al.,
2007; Saad al-sumaiti et al., 2014).

On the other hand, the traditional commercial counter-
parties of the providers of LCIs—such as retailers, appliance
manufacturers, and automobile manufacturers—are harmed
as the dominant platforms presume to expand their LCIs
in their domains (Dawar, 2018). This raises two questions:

e Does the harm consumers experience from lack of com-
petition in any way outweigh the benefits of conveni-
ence? Are consumers being overcharged or denied access
to the products that they would choose if they had access
to alternatives not screened out by the LCI?

e Is it possible to achieve the same levels of convenience
for consumers, without reducing consumers’ choices and
without harming EU firms?

The sources of harm to both consumers and firms have
both been documented. Harm to firms is created when they
may be denied access to shoppers, as occurs when Amazon
Alexa chooses products based on an algorithm that gives
preference to products that are part of the Amazon Choice,
Amazon Prime, or Whole Foods in the US (Valdez, 2018).
Harm is likewise caused when firms are forced to pay for
access to shoppers whenever Google uses revenue-maximiz-
ing ranking algorithms in their online search. However, even
when all companies pay to be found, Google gives customers
something good enough for their shopping experience, but
not necessarily the company they asked for, if that com-
pany did not pay enough to earn a top ranking (Clemons,
2019b). Providing less-than-ideal selections to shoppers
is one source of consumer harm. The pass-through of the
firms’ higher costs of doing business is probably the greater
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source of consumer harm, since today’s form of free search
is actually among the most expensive ways of providing
search (Clemons, 2019b).

For appliance manufacturers, future harm will once again
result from not being able to establish an LCI and having
to rely on the interfaces of dominant platforms to remain
in contact with their consumers and with their consumers’
devices. While it is possible for consumers to connect indi-
vidual appliances directly to the web, consumers will get
increased convenience by simply connecting smart appli-
ances to their home control network, based, for instance, on
Amazon’s Alexa or Google’s Nest. Both will be essential
facilities, and appliance manufacturers will have no control
over which smart home control network consumers select;
they will therefore need to deal with both, and will be deal-
ing in essence with parallel monopolies, analogous to the
power of traditional travel agency computer reservations
systems operated by the airlines in the 1980s (Clemons &
Madhani, 2011) or analogous to search today (Clemons,
2019b). They will therefore be forced to pay for access, and
will be forced to set prices determined by the value of the
connection to the manufacturer, and not set by competition
between Alexa and Nest, and not determined by the cost to
produce the service.

Automotive manufacturers will be harmed in much the
same way, as their cars will require interconnection with an
existing platform’s LCI in order to deliver full capabilities
to their users. While automotive manufacturers could try to
develop their own limited Life Control Interfaces for their
cars, perhaps based on the cars’ internal operating system
and entertainment control system, this would never be effec-
tive; the car simply does not have access to sufficient data to
function as an LCI, nor will it ever have the functionality of
Alexa or Google to be a truly empowered digital agent. In
contrast, it is easy for the dominant providers of LCIs such
as Google and Apple to extend their LCIs in a way that they
also serve as interface to cars. Google and Apple already
offer solutions that let consumers mirror their smartphone
on the cars’ information and entertainment screen (Android
Auto, Apple CarPlay) and Google even provides an Android
version that is adapted to running directly on the cars’ head-
unit (Android Automotive OS) (Weiss et al., 2020).

As discussed previously, autonomous cars will need to
rely on user data to provide convenient services to consum-
ers. Google and Apple already possess most of this data,
such as current location, past trips, schedules, and preferred
locations. Consequently, whether the manufacturer chooses
to base its service on iOS or Android devices, it will still be
dependent upon Apple or Google for access to essential data.
Thus, the more important autonomous vehicles become, and
the more important thei