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Response: ‘GDPR and the Lost Generation of Innovative Apps’
A recently published pre-print titled ‘GDPR and the Lost Generation of Innovative Apps’ 1
observes that a third of apps on the Google Play Store disappeared from this app store
around the introduction of the GDPR in May 2018. The authors deduce ‘that GDPR is the
cause’. The effects of the GDPR on the app economy are an important field to study.
Unfortunately, the paper currently lacks a control condition and a key variable. As a result,
the effects on app exits reported in the paper are likely overestimated, as we will discuss.
We believe there are other factors which may better explain these changes in the Play Store
aside from the GDPR.
This response is structured as follows. We first review key statistics around apps on the
Google Play and Apple App Store, and highlight contradictions with the claims by the
authors of the paper. Specifically, we find that the Apple App Store has not seen a similar
drop in apps as on Google Play and that the EU makes up less than 20% of revenues.
We then highlight that Google first began removing outdated apps from its Play Store
and improving its review process from 2017, a key variable that was not considered by
the paper. It has been widely understood in the privacy community that Google started
conducting its first and last major purge of apps on its app store from December 2017, and
that this led to the decline in the number of apps. This point has unfortunately been missed
by the authors. Rather than being a study on ‘app exits’ and the impact of the GDPR (as the
authors claim), the study rather analysed Google’s removals of apps and the impact of
Google’s content moderation on apps at the time.
In sum, without drawing on an extensive set of additional data, it will be difficult to keep up
key claims made in the paper. In particular, it will be near to impossible to disentangle the
impact of the GDPR from the impact of Google’s actions on low-quality apps on the Play
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Store without further data provided by Google. This extends to both observations about the
drop in app count as well as the claimed negative impact on innovation.
Given the difficulty in analysing key questions in the app platform economy – like the impacts
of the GDPR, we conclude that the gatekeepers need to allow more transparency for the
interested public, in particular through disclosures about privacy-related activities2.

App Statistics
We first discuss relevant key statistics around the Google Play and Apple App Store.
The number of apps on Google Play substantially dropped in 2018
Let us first consider the number of apps on the Google Play Store over time. It was indeed
the case that the number of apps saw a heavy decline around the introduction of the GDPR
(i.e. 25 May 2018). This decline actually already started on 29 March 2019, when the
number of apps suddenly dropped by 116,654 apps – within a single day and more than a
month before the GDPR came into force. Until the end of April 2018, the total number of
apps further declined by 0.5 million and then suddenly reached an equilibrium for a month.
From 19 May (i.e. 6 days before the GDPR came into force), the app count started to fall
again rather by a further 0.75 million until October. This is also visualised in Figure 2, which
suggests that there were 4 different episodes of app decline in 2018.

Figure 1. Apps on the Google Play Store over time. Source: AppBrain 3
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Figure 2. Change in Total Apps Per Day on Google Play. Source: AppBrain 4
The authors claim that the ‘sharp spike in exit [i.e. drop in number of apps on Google Play]
as GDPR takes effect is prima facie evidence that GDPR is the cause.’ Close inspection,
however, shows that the pattern with which the count of apps declined is at least somewhat
inconsistent. Our observations raise some initial doubt over the claim by the authors that it
was clearly the GDPR causing this drop. Additionally, the number of app downloads actually
increased by about 16% from Q4 2017 to Q4 20185, which seems to contradict the claim of
the authors that there was a major hit to the app economy at the time.
Most revenues are generated outside of jurisdiction of GDPR
If the GDPR has affected apps’ viability ‘substantially’ (and ‘induced the exit of about a third
of available apps’), then one would expect that the EU is among the most important drivers
for revenues and for app downloads. Neither is true.

Figure 3. App revenues by country in 2018. Source: SensorTower 6
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If we look at revenues by region, we see that Europe (and hence also the EU) makes up a
relatively small share of overall revenues. On Google Play, less than 18% of revenue is
generated in Europe, compared to less than 11% on the App Store. Most revenues are
generated in regions to which the GDPR does not apply, i.e. North America and Asia. In light
of this, it is surprising that the authors of the above-mentioned paper find a substantial effect
of the GDPR on Google Play. While one could argue that there are spillover effects between
jurisdictions, the relatively small share of EU countries among revenues casts some doubt
over this argument.
Looking at the countries with the most downloads, the top 10 countries on the Google Play
Store turn out to be all non-EU countries7. Again, the GDPR does not apply to any of these
countries.

Figure 4. App downloads by country in 2019. Source: apptweak 8
The number of apps on the App Store stayed almost constant in 2018
If the GDPR had indeed had a strong effect on the viability of apps, it should show up, too, in
the Apple App Store. It turns out that there was no such similar effect on the Apple App
Store. Between Q1 and Q2 of 2018, the app count remained constant. Between Q2 and Q3,
the number of apps decreased from 2.03 to 1.96 million, following a downward trend since
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2016. The app count on the App Store had already fallen by 8.14% before the GDPR came
into force, and by another 9.85% afterwards over the following quarters. In other words, the
App Store lost about a tenth of apps before and after the GDPR, rather than a third of apps
as on Google Play. There lacks evidence to explain these observations and to attribute them
to the GDPR. The number of apps on the app stores does thus not seem to serve as a
robust measure to assess the impact of the GDPR. Despite this, the ‘quarterly data on each
app’s availability’ forms a key facet of the above-mentioned paper, as also explained in the
previous paragraph. Because the number of apps has changed, these authors deduce that
the GDPR was the root cause. This observation is not confirmed in the natural control group,
i.e. the Apple App Store.

Figure 5. Apps on the Apple App Store over time. Source: Statista 9

Causes of app decline
The drop in apps on the Google Play Store has long been noticed by those who watch the
industry. From the above, it seems unlikely that the reason was the GDPR because the
Apple App Store showed no similar drop but is much more important for EU users.
We now discuss likely causes for a decline of apps on Google Play, but not on the Apple App
Store.
Explanation 1: Removal and hiding of poor quality apps on Google Play
A commonly mentioned explanation for the drop in apps on the Google Play Store is not the
GDPR, but rather a change in Google’s machine learning algorithms. Contrary to Apple,
Google does traditionally not review every app manually and instead relies on machine
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learning algorithms. As we see from lively discussions around the impact of such algorithms
on society, these algorithms have generally been improving significantly in terms of quality
over recent years. The algorithms that ensure the review of apps on the Google Play Store
are no exception10. Indeed, as we’ve experienced from our own research of app privacy at
scale11, a significant number of apps are almost exact clones of popular apps. Often they just
steal the code from a popular app which you have to pay for, slightly rebrand it, and release
it with added adtech trackers in it; this destroys the business model of many small app
developers pursuing a subscription model12. So, many of these missing apps might just be
clones and other low-quality apps that are now being picked up by Google’s improved review
processes from 2017 onwards.
Beyond the changes to the app review process, Google has also been changing its search
algorithm on the Play Store so as to suggest better apps to users. As a result, some apps
suddenly saw their download counts drop; this has been especially reported in 201813.
Both aspects, the changed review and search methods, might be important factors to explain
that ‘in the quarters following implementation [of the GDPR], entry of new apps fell by half’.
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Explanation 2: Removal of outdated apps on Google Play from 2018
A strong impact on the download count of apps will have been due to the fact that Google
first began removing outdated apps from 201814. In December 2017, Google announced that
all apps would soon have to meet a minimum API level (i.e. the version of apps targeted
during development). Apps that had not been updated by the deadline were removed from
the Google Play Store. Naturally, this had the effect that the number of apps substantially
declined afterwards. The Google Play Store had been in operation for 10 years then and had
never been cleaned up from outdated apps at such scale before.
Additionally, it had already been documented since 2017 that Google was starting a major
purge of the Google Play Store of apps that were not compliant with its data protection and
privacy rules15. For instance, apps that accessed certain sensitive personal information (e.g.
the Android Advertising Identifier) but failed to provide a privacy policy were removed over
time. While this purge of apps was first started in February 2017, the app statistics on apps
on the Google Play Store (see Figure 1) suggest that this purge was only conducted in 2018
(because there was no noticeable change in 2017).
This is also documented in the Wikipedia entry of the Google Play Store: ‘By 2017, Google
Play featured more than 3.5 million Android applications. After Google purged a lot of apps
from the Google Play Store, the number of apps has risen back to over 3 million Android
applications.’16
This evidence suggests that it often was not app developers making the decision to quit the
Play Store, but rather Google removing these apps.
By contrast, Apple has constantly been removing outdated apps from its App Store – since
its inception. The way that they do that is by requiring every app developer to renew their
membership once per year. As part of this, developers must pay a 99$ membership fee.
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Google Play only requires a $25 one-time registration fee. Because of this apps could
theoretically stay on the Play Store forever – until Google first started removing outdated
apps in 2018. This was 10 years after the launch of Google Play in 2008, and thus the
number of apps removed was rather high.
The authors acknowledged that policy changes by Google might have affected Play Store
statistics, but found that these ‘policy changes occurred either substantially before, or long
after, GDPR took effect’ and concluded that they ‘cannot explain the exit spike’. This
suggests that they missed an important policy change, namely Google’s app cleanup.
Rather than apps deciding to exit the Play Store at scale, Google removed them at great
scale. This is unfortunately not reflected nor modelled in the paper.

Conclusions
In sum, the above-mentioned paper fails to provide sufficient evidence and to prove
causality. The paper lacks a control condition, and disregards the fact that the Apple App
Store has not seen a similar drop in the number of apps at the same time.
The reason for the sudden drop in apps was likely less due to the GDPR but rather the fact
that Google first started removing outdated apps in 2018. In 10 years of operating the
Play Store, many outdated and low-quality apps had accumulated on the store and were
purged in 2018. Traditionally, many such low-quality and copycat apps used to be on the
Play Store, in part because Google used to rely entirely on automated app review, and not
manual review as on the App Store. This is increasingly being addressed by Google – a
positive improvement for end-users. Improved search and review algorithms on the Google
Play Store have further increased the quality of apps, leading to fewer apps joining the Play
Store. In other words, the model of the paper lacks a key variable, namely the number of
removals of apps by Google, and struggles to distinguish the two effects (i.e. Google’s
activities and app developers’ choices). Instead of being a study on ‘app exits’ and the
impact of the GDPR (as the authors claim), the study rather analysed Google’s removals of
apps and the impact of content moderation on malicious and copycat apps.
Given the difficulty in analysing key questions in the platform economy – like the impacts of
the GDPR, we conclude that app platform gatekeepers need to allow more transparency for
the interested public, in particular by providing statistics on their policing of the app
ecosystem. This has previously been underlined by Van Hoboken and Ó Fathaigh who found
that Google and Apple increasingly act as important regulators of data protection and
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privacy, but with limited regulation, oversight, and accountability17. To increase transparency,
these authors argued for mandatory disclosures about the privacy-related activities of
smartphone platforms – as a minimally invasive but realistic intervention.
Lastly, it is important to acknowledge that we do not argue against the fact that the GDPR
has affected digital ecosystems substantially and might have made some apps unviable.
Rather, we think that this needs to be supported with good evidence and to understand the
wider context, which the said paper fails to accomplish.
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