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Abstract

In March 2010, Microsoft started displaying a choice screen to its users whose default web
browser was Internet Explorer (IE). This screen included the 12 most widely-used web browsers
that run on Windows and was imposed as a consequence of an antitrust investigation in which
the European competition authorities accused Microsoft of extending its monopoly from the
operative system market to the web browsers market by including IE as Windows’ default web
browser.

After March 2010, when the choice screen started operating, IE’s market share did go down.
It seems straightforward to attribute IE’s decline in Europe to the choice screen itself. However,
considering publicly available data from StatCounter, a common trend among developed countries
is quite noticeable. IE’s market share was going down before Microsoft started displaying the
choice screen in Europe. In fact, IE’s decline, which continues in the following years, is also
evident in the U.S., Australia, Canada, among many other countries that did not display choice
screens. A differences-in-differences analysis shows that when considering these other jurisdictions
as a comparison group to assess the choice screen’s effect on IE’s market share drop, the impact
of the intervention is negligible. When the U.S. serves as the control group, the choice-screen
leads to a change in IE’s between -1.76% and 0.08%, depending on the time-frame considered as
pre-post. And only the difference of -1.76% with a 6-month time-frame is statistically significant.
However, when considering the average of the U.S., Canada, and Australia as the control group,
the choice screen’s impact is between -0.16% and -0.69% and not statistically significant.

This preliminary finding invites us to assess how sticky default applications can be. Consumers
have become more sophisticated 25 years after the first U.S. Microsoft case. Thus the theory of
harm and the remedies that may address consumers’ inertia should be re-examined. In particular,
what types of consumers may stick to default applications, whether the choice-screen design has
been ineffective, as well as the reach of choice screens.
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1 Introduction

Antitrust in the U.S. is experiencing a remarkable revival. In October 2020, the Department of
Justice (DOJ) brought a Section 2 case against Google for allegedly maintaining unlawful monopolies
in the markets for general search services and related markets.! Shortly after, the Federal Trade
Commission filed suit against Facebook for allegedly engaging in a strategy to eliminate threats
to its monopoly.? Despite dealing with the digital economy, the 2020 DOJ case against Google is
far from relying on a novel antitrust theory. In fact, two decades ago, the DOJ sued Microsoft for
tying Internet Explorer—as well as other applications—to its operative system, foreclosing Netscape,
another browser that was also a potential competitor in the operative system market.®> One of the
main reasons to condemn Microsoft was that even for sophisticated users it was hard to delete the
default applications. This difficulty hindered competitors’ development, for whom it was harder to
gain market shares since consumers would tend to stick to the default applications. The rationale
then was that pre-installed apps benefited from a considerable competitive advantage.

Similar cases were brought before the European Courts.* While the European authorities
accused Microsoft for the same reasons as those stated in the U.S., they innovated concerning the
remedies employed to restore competition in the browsers market. In fact, “choice screens” were
used to level the field among Microsoft and independent developers, hoping to provide consumers
with more options. The underlying assumption regarding this remedy’s effectiveness was that by
seeing more options, consumers would be more engaged when choosing a web browser, and their
engagement would increase competition in the market. While U.S. authorities considered choice
screens as a potential remedy in the U.S. Microsoft case, the choice screen option did not gain
traction then. In the early nineties, when the U.S. Microsoft cases took place, it was sensible to
assume that a significant fraction of computer users could not handle them. However, today, most
people in developed and developing countries have access to the internet and spend a significant
part of the day browsing the web.

All of these cases relied on strong assumptions about consumer behavior, tending to hypothesize
that the preference for the default option was the result of inertia and/or naiveté. In the U.S.
Microsoft case, however, many other infringements were pointed out by the DOJ, including the
difficulty of uninstalling IE. Nonetheless, the recent antitrust cases against default apps mostly rely
on the assumption that people tend to stick to the status quo (e.g., the 2020 DOJ suit against
Google points out that defaults are “sticky”). Choice screens force people to make a decision. If
people’s preferences depend on which application is the default, the use of choice screens would lower
the market share of the app that allegedly benefited from consumer’s inertia. An assessment of the
impact of choice screens is thus necessary to test this hypothesis. This article assesses the impact
of the choice screen that stemmed from the 2009 settlement between the European Competition
Authority and Microsoft® on Internet Explorer’s market share.

Drawing upon StatCounter data, a difference-in-difference analysis that considers the U.S.,
Canada, and Australia as comparison groups,® shows that the impact of choice screens on Internet

1Gee, https://www.justice.gov/opa/pr/justice-department-sues-monopolist-google- violating-antitrust-laws

2See, https://www.ftc.gov/news-events/press-releases/2020/12/ftc-sues-facebook-illegal-monopolization

3US v. Microsoft Corp., 253 F. 3d 34 - Court of Appeals, Dist. of Columbia Circuit 2001.

“First, because of the Microsoft Windows and Media Player bundle: Microsoft Corp. v. Commission (2007)
T-201/04; then, because of the Windows and Internet Explorer bundle: Case COMP/C-3/39.530 — Microsoft (Tying).

®See https://ec.europa.eu/commission/presscorner/detail /en/TP_09_1941

SComparison group is preferred over “control group” because I use non-experimental data. See Shadish, Cook, and
Campbell (2002) p. 159.
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Explorer’s market share was negligible. While Internet Explorer’s market share did decline after
the choice screen entered into effect in Europe, the same trend is visible in the countries used as
comparison groups. In fact, the variation attributed to the choice screen itself ranges between -1.76%
and -0.08% depending on the pre-post period and the region used as the benchmark. Nevertheless,
irrespective of the country or region used as the comparison group, the choice screen’s impact is
virtually zero by extending the pre-post period to 1 year. From the preceding, however, one should
not conclude that choice screens are necessarily ineffective. However, this work suggests we should
re-examine their design, focusing on what type of consumers may stick to defaults applications, how
much consumers know about the implications of their choices, and how responsive real people can
be to the information they see.

2 Default-Dependent Choice

One of the main findings of behavioral science is that defaults tend to stick under certain circum-
stances (Samuelson and Zeckhauser 1988.). For instance, the number of organ-donors changes
dramatically when opt-in is the default compared to when active choice is required. The same occurs
with regards to the enrollment in savings plans. There are several explanations for the stickiness of
defaults, but the most common are the power of inertia, an endorsement effect, and loss aversion
(Sunstein 2013, 21).

Regarding inertia, empirical research shows that people have a general tendency to stick with
their current situation. This phenomenon is called “status quo bias,” and one of its causes is lack of
attention. Mindless choosing implies that when facing a choice many people might just follow the
“yeah, whatever heuristic” and go along with the default (Sunstein 2013, 19). When choices are
difficult, complicated or time consuming, the impact of inertia is amplified.” In addition, people
might have a preference, but opting-out can be costly. This “effort tax” is another explanation
for the status quo bias. Following the default can also be a consequence of reflective indifference
(Sunstein 2013, 25). In fact, people might not have a defined preference and focusing on the default
as well as forming a preference can be burdensome. Thus, people may follow the default to minimize
burdens and costs. This case is similar to inertia, but it does not involve inertia as such.

Defaults may also signal a good choice, or an implicit recommendation. When choices are
complex, and people trust the choice architect, choosers have good reasons to stick to the default.
As Sunstein puts it “[m]any people appear to think that the default was chosen by someone sensible
and for a good reason. Especially if they lack experience or expertise, they might simply defer to
what has been chosen for them”(Sunstein 2015, 20). In this case, defaults have an informational
value that enhances their stickiness. People might think that they should not follow their own way
unless they have reliable private information that justifies opting-out the default. In addition, when
people do not have a defined preference defaults set the reference points, setting the frames of gains
and losses (Kahneman and Tversky 1979). Kahneman and Tversky showed that a person’s perceived
utility is almost doubled by a loss, compared to a gain of the same magnitude. This can affect
the consumers’ purchasing decisions significantly—what explains the lobbying efforts of credit card
companies to frame price differences between payments by cash and plastic as a discount, rather
than a fee (Thaler and Sunstein 2008, 36).

Nevertheless, people may well have defined preferences. When that is the case, such preference

"Sunstein (2015), p.37 (“...complexity has sometimes been treated as an independent reason for the power of
defaults, though it might be more properly treated as an amplifier of inertia, or an increase in the “effort tax””).
Citation omitted.



can overcome inertia, dismiss the informational signal of the default, and set the frames of gains
and losses (Sunstein 2013, 26.). If the default sticks because it coincides with people’s preferences,
there is a case of deliberative defaulting (i.e., people stick to the default because such choice is what
people really want). In such a case, the default accurately identifies what people would choose had
they been obliged to choose. If the default rule differs to people’s preferences, they might opt-out.
There is plenty of evidence concerning defaults that are not sticky (Sunstein 2013, 25).8 Thus, two
hypotheses are possible: (i) either IE benefited from a status quo effect; or (ii) when IE was the
dominant actor, at least most people who used it used, chose what they had chosen if they had
been forced to choose.”

3 The European Antitrust Microsoft Case

In January 2009, the EU announced it would investigate the tying of Internet Explorer with
Windows, saying “Microsoft’s tying of Internet Explorer to the Windows operating system harms
competition between web browsers, undermines product innovation and ultimately reduces consumer
choice.”!® The Commission’s Statement of Opposition relied heavily on the previous Media Player
case, in which Microsoft received the largest fine imposed so far by the EU as a consequence of
tying Windows Media Player to its operative system. In the settlement between Microsoft and
the European Commission that put an end to the investigation, Microsoft committed that PC
manufacturers and users would continue to be able to install any browser on top of Windows,
to make any browser the default browser on new PCs, and to turn access to Internet Explorer
on or off. Besides, Microsoft would send a “browser choice” screen to Windows users running
Internet Explorer as their default browser. This particular remedy contained information on the 12
most widely-used web browsers that run on Windows. The list of browsers included on the choice
screen was updated every six months. The following web browsers qualified for inclusion on the
choice screen: Apple Safari, Google Chrome, Microsoft Internet Explorer, Mozilla Firefox, Opera,
AOL, Maxthon, K-Meleon, Flock, Avant Browser, Sleipnir, and Slim Browser. The choice screen
prominently displayed the five most widely used browsers (and their order was randomly assigned
each time), and the other seven browsers appeared if the user scrolled sideways.

The choice-screen is displayed in Figure 1 below.!!

Importantly, this browser choice screen would be displayed both to users of new computers and
to the installed base of Windows XP, Windows Vista, and Windows 7 computers in which Internet
Explorer was the default browser. The choice screen had to be available for users in the region known
as the European Economic Area, encompassing 30 nations, including Switzerland and Croatia.?
Microsoft had until mid-March 2010 to make the choice screen update available, at which point it
would be directly available to Windows 7 users. The roll-out to all users of Windows XP and Vista
would be completed within five months from the settlement Microsoft reached with the European
Commission. The choice screen had to be available for five years, and its update was expected to be

8Professor Sunstein provides the example of marital surnames in the U.S. While the default rule in all states is
that both spouses keep their own surnames after marriage, women tend to change their surname to their husbands’
surname (approximately 80% for college graduates).

9However, there is an important moderator in this decision-making process: the familiarity with a particular
browser. I hypothesize this is one of the main drivers of the results, as well as the development of a browser that was
regarded as a better option.

19See https://ec.europa.eu/commission/presscorner /detail /en/MEMO_09_ 15

" Copied from https://patrickfinch.com/2010/03/11/browserchoice/

2https://web.archive.org/web/20111217083729/http:/ /www.microsoft.com /Presspass/press/2009/dec09/12-
16Statement.mspx#
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Figure 1: Choice-Screen

displayed on over 100 million PCs in Europe when it is was launched in mid-March 2010 and to
around 30 million new PC users per year over its five-year term. Besides, from mid-March 2010
onward, anyone could view and use the choice screen at a website created for such effect.

As Professor Ostrovsky points out, “[t]he logic of a choice screen is straightforward: consumers
can ... choose whichever products they prefer, leveling the playing field between the dominant
platform and its competitors.”'® However, a critical evaluation of this remedy does not exist so
far. Opera claims the remedy was effective because more people downloaded its browser after the
choice screen started operating. Yet, such a statement was based on a 3-day analysis.'* As it will be
evident in the next section, considering the averages of actual browser usage in each country where
choice-screens were displayed, Opera only increased its market share by around 1% after March
2010. An important question to raise in this respect is what statistic is a better fit for evaluating
the success of choice screens. Are downloads pre-post choice screen a good proxy? These are data I
have not had access to; however, the data displayed by StatCounter—an internet analytics service
described in the next section—shows the web browser people actually used to access the websites in
which StatCounter had a tracking algorithm. This work uses the latter.

People tend to assume that consumers necessarily benefit by having more choices. For instance,
when referring to the recent Android Case, the European Commissioner for Competition, Margrethe
Vestager, stated that “We’ve seen in the past that a choice screen can be an effective way to promote

130strovsky (2020), p.1.

147The increase percentage due to choice screen was found by comparing downloads from choice screen to all other
downloads for each country. Other downloads includes downloads of new installations outside choice screen and
manual upgrades of the 10.50 browser. Numbers were collected from Opera download statistics, over three days,
March 12 — 14. https://press.opera.com/2010/03/18/opera-more-than-doubles-download-numbers-in-europe-after-
choice-screen-introduction/
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user choice.”'> However, with a few notable exceptions,(e.g., Ostrovsky 2020) the analysis of choice
screens has usually been neglected in the law and economics literature. The richness of StatCounter’s
data allows shedding light on the impact of the 2010 choice screen on the usage of alternatives to IE
in the European Area. Besides, due to a technical error, the choice screen was not displayed on
one of the Windows versions from May 2011 to July 2012, affecting approximately 15 million users.
This shock also allows measuring variations in IE explorer’s market share that are likely to be due
to the choice screen itself. In fact, if IE’s pre-installation gave it an edge, such advantage should
disappear when the choice screen is in effect, and vice-versa.

4 Data and Identification Strategy

StatCounter is a web analytics service that measures internet usage trends. Their stats are based
on over 10 billion page views per month recorded across more than 2 million websites in which they
have their tracking code installed. For each page view, StatCounter analyzes the browser; operating
system; screen resolution used, and establishes if the page view is from a mobile device. For their
search engine stats, StatCounter analyzes every page view referred by a search engine.'® The data
analyzed in this draft corresponds to the monthly market share of internet browsers for desktop
computers. The analysis only kept the data for Internet Explorer (IE), Firefox, Safari, Chrome,
and Opera due to the rest of the browsers’ low market shares. Laptops and desktop machines
are included in the desktop platform together.!” While the first part of the analysis refers to the
top-5 browsers, I then focus on IE exclusively. IE is not available for Macintosh computers.'® This
fact is an excellent advantage for this study. Actually, the data concerning IE’s market share only
represents internet traffic of users who owned a PC, for whom the choice-screen was either displayed
when they were setting up their machine, after updating Windows, or when opening IE if it was the
user’s default. StatCounter data specificity makes this analysis particularly clean because the data
reflects actual browser use and filters out not desktop computers as well as Macintosh units. Since
StatCounter also has web-traffic data from several more countries, its data allows identifying the
variations in IE’s market share stemming from the choice screen remedy, which assumed that IE
benefited from coming pre-installed in PCs that operated with Microsoft Windows.

This work uses a differences-in-differences identification strategy, exploiting two sources of
exogenous variation in IE’s market share: (i) the choice screen imposed in the settlement between
the European Commission and Microsoft, which entered into effect in March 2010; and (ii) an
allegedly involuntary mistake on Microsoft’s part, which meant the choice screen was not displayed
(to those installing Windows for the first time) between May 2011 and July 2012. This draft uses
the U.S., Canada, and Australia as comparison groups. This work’s identification strategy assumes
a common trend among such jurisdictions and Europe, meaning that there were no systematic
differences among their internet users that could affect their choice of what web browser to use.
Thus any variation in IE’s market share after the choice screen started being displayed can be
attributed to the choice screen itself. Conversely, when the choice screen was no longer displayed,
any variation in IE’s market share should be attributed to the breach of the remedy. Several different

Yhttps://ec.europa.eu/commission/presscorner/detail /en/STATEMENT_19_ 1774

63ee https://gs.statcounter.com/faq#methodology

Thttps://gs.statcounter.com /faq#desktop-laptop

18«Interestingly, at the dawn of the world wide web in the late 90s, Internet Explorer was the default browser on all
Macs. But when Apple introduced Safari as the new default browser in 2003, Microsoft decided to discontinue the
development of IE for Mac shortly after. So unless you run Mac OS X 10.6 or earlier ... there is no way to directly
install Internet Explorer on Mac.” See https://setapp.com/how-to/use-internet-explorer-for-mac.
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combinations of time-frames and countries are used as sensitivity checks. The general econometric
specification is as follows:

Y = a+ B x Intervention + v X Post + § x (Intervention x Post) + €

where Y is IE’s average market share in each region during a specific time period; Post is an
indicator variable that distinguishes between the pre and post periods (i.e., before and after
the choice screen started being displayed in Europe); Intervention is a indicator variable that
differentiates the treatment (Europe) and comparison groups (the U.S., Australia, and Canada);
and Intervention x Post is an interaction term that captures the causal effect of the choice screen,
taking a particular comparison group as a benchmark.

4.1 Parallel Trends

The differences-in-differences identification strategy assumes that the comparison group follows
a similar trend to the treated group. In this context, this means that the users’ preference for
IE followed the same pattern in Europe, the U.S., Canada, and Australia. Figure 2 displays the
evolution of TE’s market share in each region from January 2009 to November 2020, and Figure
3 zooms into six months before and after March 2010. The dashed lines in Figure 2 indicate the
period in which Windows should have shown the choice screen. The solid gray lines show the time in
which Windows breached its obligation of displaying the choice screen. Despite some abrupt jumps
in IE’s market share in the U.S., the four regions follow a similar pattern before the choice-screen
was displayed.
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5 Results

5.1 IE’s decline and the Rise of Chrome

As Figure 4 shows below, after March 2010 IE’s market share did go down. Actually, in late 2010
Firefox became the most used desktop browser in Europe, yet only for a few months. However, in
the two following years, IE and Firefox had roughly similar market shares, and both exhibited a
constant decline until 2018 (see Figure 5). Nevertheless, the most striking fact during this period is
the rapid market penetration of Chrome. In fact, in little more than two years, Chrome reached a
market share of 20% in Europe. Figure 5 shows the evolution of desktop browsers’ market shares
until 2020. In mid-2012, Chrome became the most used desktop browser and has kept the top
position since then. In the long time-series, it is also noticeable how IE and Firefox lost most of
their market participation in a little more than five years, and how Chrome reached a higher market
share than the one IE had in 2009.

5.2 Negligible Effect of the Choice Screen on IE’s Market Share

What impact on IE’s decline can we attribute to the choice screen? It might be tempting to say
that the choice screen triggered such an effect since after March 2010 IE’s market share did go
down and the choice screen would be displayed on over 100 million PCs in Europe when it is was
launched in mid-March 2010 and to around 30 million new PC users per year over its five-year
term. Actually, this remedy would affect roughly one-third of internet users of Europe.'® Thus, if
IE had benefited because of the lack of a choice screen, this remedy’s impact on IE should have
been substantial. However, IE’s market share decline after March 2010 was slight, and such an
effect is also evident in the years preceding 2010. In fact, this downward trend was noticeable in
2009 already, and it continued until 2019, four years after the choice screen was no longer displayed
in Europe. Notably, the trend seems to be unaffected during the period when Microsoft did not

19See https://ourworldindata.org/internet
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show the choice screen (gray lines in Figure 5), breaching the settlement agreement it had reached
with the European Commission.
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Figure 6 shows the evolution of IE’s market share from 2009, when StatCounter started
collecting data, to November 2020. Figure 3 zooms in to the twelve months before and after March
2010. As discussed above, despite the jumps in IE’s market share in the U.S. mentioned above, the
period of 6 months before and after March 2010 shows a remarkable similarity of trends between
Europe and the U.S. In fact, IE’s market share was stable in both regions, close to 53% in the
U.S. and roughly 46% in Europe. Between September 2009 and December 2009, IE’s market share
experienced a slight decline in both the U.S. and Europe. Between December 2009 and March 2010,
TE’s market share almost did not vary in either region.

Table 1 shows the difference-in-difference regression models assessing the choice-screen’s impact
on IE’s market share. All of these models consider the average of the U.S., Australia, and Canada as
the comparison group. From Figure 3 it is evident that such average better depicts a parallel trend
with Europe. This choice has little effect on the results, however, regression models considering
each country in isolation are reported in the appendix. With the exception of a particular model
specification (i.e., comparison between the U.S. and Europe with a 6-month pre-post period), all
the models report a difference-in-differences coefficient close to zero and statistically insignificant.

5.3 The Rise of Chrome and Relative Trends of the 2-5 Browsers

What seems to explain the decline of IE’s market share is Chrome’s entry into the web browsers
market. As Figure 7 shows, Chrome expanded very rapidly. Compared to the average of the U.S.,
Canada, and Australia, Chrome’s penetration in Europe was faster, especially between 2011 and
2013. Nonetheless, as Table 2 displays, considering 3, 6, and 12 months as pre-post periods, the
choice-screen’s impact on Chrome’s market share is negligible—and statistically insignificant. What
can explain Chrome’s faster expansion in Europe from 20117 It is perplexing to witness that the
choice-screen’s effect could have taken more than a year to materialize. Perhaps the choice-screen

10



Table 1: Diff-in-Diff Analysis: IE’s Market Share Europe and Average of U.S., Canada, and Australia
3, 6, and 12 months Before and After March 2010

Dependent variable:

Market_ share

(1) (2) (3)
Post —0.654 —1.890*** —b5.534***
(0.563) (0.602) (0.964)
Europe —7.342%* —7.211%%* —8.869***
(0.563) (0.602) (0.964)
PostEurope —0.182 —0.693 —0.156
(0.796) (0.852) (1.363)
Constant 52.426*** 53.217%** 55.400%**
(0.398) (0.426) (0.681)
Observations 12 24 48
R2 0.978 0.945 0.845
Adjusted R? 0.969 0.937 0.835
Residual Std. Error 0.690 (df = 8) 1.043 (df = 20) 2.360 (df = 44)
F Statistic 117.368*** (df = 3; 8) 114.338*** (df = 3; 20)  80.096*** (df = 3; 44)
Note: *p<0.1; **p<0.05; ***p<0.01

created more awareness on consumers who were willing to try different alternatives and found a new
one that they liked better; maybe Google invested more heavily on advertising in Europe, hoping to
benefit from the choice-screen. These hypotheses are beyond the scope of this work, and future
research may well look into them. Interestingly, Safari’s market share grows more rapidly in the
comparison groups than in Europe (see Figure 9). Nonetheless, StatCounter’s data includes internet
traffic from all desktop computers and this limitation may distort the results (e.g.,the difference in
Safari’s growth rate can be due, at least in part, to a higher ratio of Mac/PCs). Opera appears
to have slightly benefited for a short time from the choice screen. Yet, Opera never reached a
market share higher than 5%. In the comparison groups, Opera use has been quite uncommon (see
Figure 10). Figure 8 shows Firefox’s rapid decline in both Europe and the comparison groups. The
choice-screen appeared not to have benefited Firefox at all.

5.4 Microsoft’s Breach Apparently had no Meaningful effect on Consumer’s
Use of Internet Explorer

From Figure 6 there is no evident variation in the downward trend of IE’s market share when
Microsoft breached its obligation to display the choice-screen. This result is also apparent in Table
3. Either considering the average of the U.S., Canada, and Australia as the comparison group, or
only the U.S., the variation in IE’s market share before and after the breach, considering pre-post
periods of 3 and 6 months, is close to 0.5% yet statistically insignificant. This analysis is not ideal
because the number of users affected by Microsoft’s breach is only a fraction of the total of users
whose data is analyzed. Ideally, one should look into the subset of new computers sold in Europe
and the control regions. Unfortunately, StatCounter does not provide such information. However,

11
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Table 2: Diff-in-Diff Analysis: Chrome’s Market Share Europe and Average of U.S., Canada, and
Australia 3, 6, and 12 months Before and After March 2010

Dependent variable:

Market_share

(1) (2) (3)

Post 1.593** 3.230*** 6.190***
(0.540) (0.636) (0.854)
Europe —0.328 —0.387 —0.332
(0.540) (0.636) (0.854)
PostEurope 0.793 1.052 1.581
(0.763) (0.899) (1.208)
Constant 6.114*** 5.282%** 4.068***
(0.382) (0.450) (0.604)
Observations 12 24 48
R? 0.780 0.781 0.755
Adjusted R? 0.697 0.748 0.739
Residual Std. Error 0.661 (df = 8) 1.101 (df = 20) 2.092 (df = 44)
F Statistic 9.430*** (df = 3; 8) 23.757* (df = 3; 20) 45.293*** (df = 3; 44)
Note: *p<0.1; **p<0.05; ***p<0.01
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the estimated number of users affected was 28 million?® and according to StatCounter between 90%
and 80% of people who browsed the web did so with Windows installed as their operative system.?!
These data are consistent with the estimated number of households in Europe that Statista reports
acquired a computer for the first time.?? According to these estimates, between 2010 and 2013, 34.67
millions of new households had access to a computer. In 2012, the estimated number of households
with at least one computer was 232.76 million, which does not consider computers used outside of
homes (mostly in offices). Yet, if IE had actually benefited from a considerable stickiness effect, we
should see a steeper decline in IE’s market share in Europe. However, this decline looks very much
like the trends of the U.S., Canada, and Australia. This analysis certainly does not prove that the
breach had no effect at all. But more desegregated data are necessary to do a proper investigation.

6 Discussion

This work has used the actual desktop application people used to browse the internet to measure the
choice screen’s impact and its effectiveness. However, at least Opera has reported another statistic
for analyzing the intervention: variations in the number of downloads each web browser experienced
after the choice-screen started being displayed in Europe. Such data are not available online. If this
were not the case and researchers could choose among both metrics, the choice would ultimately
deal with a normative judgment: the choice screen’s goal. From an economic perspective, consumers
face a decision under uncertainty with low switching costs. A rational user will search for an option
as long as the alternative’s expected benefit is higher than the search costs, including the user’s time.
But for many if not most users of most applications, it may make sense to stick to an option that
meets a satisfactory level of quality in the most critical product attributes. Thus, any option that

2Ohttps://www.theregister.com/2012/07/17 /microsoft_ec_ browser choice fresh investigation/

2https://gs.statcounter.com/os-market-share/all /europe/#monthly-201101-201306

22Burope; Statista; ITU; OECD; 2010-2019; All values are estimates. “Computer households in Europe 2010-2025”
Published by J. Degenhard, Feb 1, 2021.
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yields such a satisfaction level may become the user’s preferred default (e.g., Feinberg and Huber
1996). And this choice may form a habit, which is likely to persist until the user experiences negative
feedback or a more attractive option is brought to her attention. If the preceding characterization
were accurate, then what role could a choice screen play? The choice screen would undoubtedly
allow the users to make a decision by forcing the users to choose their default application actively.
But how meaningful is this choice? For those who are relatively satisfied with their browser, would
it make sense to switch to another app they do not know? For those who were dissatisfied with the
original default, would a choice screen make a difference? Probably the latter type of consumer
already switched to a preferred default.

As presented above, the most common explanations for the stickiness of defaults are inertia, an
endorsement effect, and loss aversion. What is the mechanism that explains the potential stickiness
of default applications? Inertia is the most straightforward explanation. Yet inertia is usually
understood as an “effort-tax” or laziness. Policy analysis should take one step further and reflect on
inertia’s different causes—certainly beyond laziness. In this point, the distinction between central
and peripheral routes of persuasion is key (Petty and Cacioppo 1986). A default is likely to stick
when people are not paying attention to the decision or are not engaged. Negative feedback or
dissatisfaction is a crucial habit breaker (Wood and Neal 2009). What the StatCounter data show
is a constant decline of the then-dominant web browser’s market share, irrespective of whether PC
users saw the choice screen or not. In other words, users who were not satisfied with IE switched to
alternatives by themselves.

There is another fundamental question worth mentioning here: What is the proper reach of
choice screens? Should we have choice screens for all applications? This scenario would be a real
hassle; imagine having to make an active choice to pick what maps, calendar, calculator, among
many other applications we want as defaults. Even if choice screens had some value to level the field
among competitors and were necessary to prevent competitors’ foreclosure, would people wish to be
exposed to a large set of choices or a long set-up every time they change phones? Would people pay
attention to the choice screen?” Would people try alternatives they are not familiarized with? These
are important questions to be considered for future interventions.

7 Conclusions

Despite being a critical topic, the impact of the choice-screen that resulted from the settlement
between the European Commission and Microsoft has been neglected so far. This work is the first
endeavor to measure how IE’s market share changed due to the choice-screen that more than 130
million people had to witness. Thanks to StatCounter’s data availability, this work considered
developed countries where IE’s market share displayed a parallel trend with Europe before March
2010 to assess the choice screen’s impact on the dominant browser’s market share. Regarding
the U.S., Canada, and Australia as comparison groups, the choice screen’s effect on IE’s decline
is negligible. Behavioral scientists have documented that seeing more options neither necessarily
implies more consumer engagement nor a direct benefit for consumers (Chernev, Bockenholt, and
Goodman 2015; Samuelson and Zeckhauser 1988). Yet many people assume legal interventions—
including the choice-screen analyzed in this paper—just work, and that choice has an intrinsic value.
These are normative accounts of legal intervention. In fact, the impact of legal policy is always an
empirical question (Friedman 2016). Today, when the antitrust implications of default applications
are once again a matter of public debate, it is vital to count on a sound mechanism of how and why
defaults may provide applications with a competitive edge. The DOJ’s suit against Google merely
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assumes that is the case,?® but this work provides evidence that users who did not like IE switched
to alternatives—especially Chrome—irrespective of whether IE continued belonging to the Microsoft
Windows bundle or not. The generalizability of this assessment is limited. Choice-screens may well
work, but further research is necessary to determine what design is better suited for leveling the
field among competing applications if default applications had a stickiness effect.

23The DOJ’s suit states that: “For a general search engine, by far the most effective means of distribution is to be
the preset default general search engine for mobile and computer search access points. Even where users can change
the default, they rarely do. This leaves the preset default general search engine with de facto exclusivity. As Google
itself has recognized, this is particularly true on mobile devices, where defaults are especially sticky.”
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8 Appendix

Table 4: Diff-in-Diff Analysis: TE’s Market Share Europe and the U.S. 3, 6, and 12 Months Before
and After March 2010

Dependent variable:

Market_share

(1) (2) (3)
Post —0.187 —0.828 —5.607***
(0.606) (0.605) (1.215)
Europe —7.590%** —7.483*** —10.152%**
(0.606) (0.605) (1.215)
PostEurope —0.650 —1.755% —0.083
(0.857) (0.856) (1.718)
Constant 52.673"** 53.490*** 56.684***
(0.429) (0.428) (0.859)
Observations 12 24 48
R2 0.977 0.953 0.807
Adjusted R? 0.969 0.945 0.794
Residual Std. Error 0.742 (df = 8) 1.049 (df = 20) 2.976 (df = 44)

F Statistic

114.331%* (df = 3; 8)

133.805*** (df = 3; 20)

61.356*** (df = 3; 44)

Note:

18

*p<0.1; **p<0.05; ***p<0.01



Table 5: Diff-in-Diff Analysis: IE’s Market Share Europe and Australia 3, 6, and 12 Months Before
and After March 2010

Dependent variable:

Market_share

(1) (2) (3)
Post —0.570 —2.282%** —5.853***
(0.528) (0.642) (0.924)
Europe —7.420*** —7.492%** —9.020***
(0.528) (0.642) (0.924)
PostEurope —0.267 —0.302 0.163
(0.746) (0.907) (1.306)
Constant 52.503*** 53.498*** 55.552%**
(0.373) (0.454) (0.653)
Observations 12 24 48
R2 0.981 0.940 0.858
Adjusted R? 0.974 0.931 0.848
Residual Std. Error 0.646 (df = 8) 1.111 (df = 20) 2.263 (df = 44)

F Statistic 137.829% (df = 3; 8)  104.200*** (df = 3; 20)  88.443"* (df = 3; 44)

Note: *p<0.1; **p<0.05; ***p<0.01

Table 6: Diff-in-Diff Analysis: IE’s Market Share Europe and Canada 3, 6, and 12 Months Before
and After March 2010

Dependent variable:

Market_ share

(1) (2) 3)
Post —1.207 —2.560%** —5.141%**
(0.650) (0.653) (0.838)
Europe —7.017* —6.657 —7.433%**
(0.650) (0.653) (0.838)
PostEurope 0.370 —0.023 —0.549
(0.919) (0.924) (1.186)
Constant 52.100*** 52.663*** 53.965%**
(0.459) (0.462) (0.593)
Observations 12 24 48
R? 0.966 0.923 0.852
Adjusted R? 0.953 0.911 0.842
Residual Std. Error 0.796 (df = 8) 1.132 (df = 20) 2.054 (df = 44)

F Statistic

754254 (df = 3; 8)

79.756** (df = 3; 20)

84.214*** (df = 3; 44)

Note:

*p<0.1; **p<0.05; ***p<0.01
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