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Abstract

Mobile app platforms are highly concentrated — Apple and Google each distribute over 75% of
the total number of apps installed on the relevant devices. These platforms generally require
developers to use a built-in system for processing payments with a commission rate of 30% for
both the initial purchase of an app and any subsequent in-app purchases. In September 2021,
South Korea became the first country to ban this lock-in; purchases made in the country may
be conducted through any billing system developers wish. We analyze the impact of this policy
change (and Apple’s subsequent adaptation) on demand for apps and revenue using difference-
in-differences techniques and data on apps offered through Apple’s App Store from a leading
app analytics firm from January 2018 to December 2023. We find no evidence that the policy
change generated substantive changes in South Korea’s app marketplace.
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1 Introduction

Many digital platform markets are highly concentrated, dominated by a few players who have built
a large share through network externalities (Rochet and Tirole, 2003). These players often employ
‘tying’ strategies to extend their dominance in one market to other markets (Carlton and Waldman,
2002). By foreclosing rivals, tying can lead to the monopolization of the market for the tied good
(Whinston, 1990). For example, Microsoft once tied its Internet Explorer browser with its Windows
operating system to hamper the growth of competing browsers. The lack of competition from the
exclusionary conduct associated with tying raises several anti-competitive concerns. The price of
tied products is likely to be above the competitive equilibrium price and the level of product variety
is likely to fall, both of which contribute to a decrease in consumer welfare (Whinston, 1990). It can
also negatively affect the level of innovation in the tied good market as potential entrants choose
not to invest, which in turn further strengthens an incumbent’s dominant market position (Choi and

Stefanadis, 2001)).

Our study focuses on the market for mobile apps, which features substantial tying. Apple and
Google, the leading firms in the market for mobile operating systems, each operate a distribution
platform (Apple’s App Store and Google’s Play Store) that has near-monopoly power over the sale
and distribution of apps to the relevant end-users. These firms have used the power implicit in their
access to a large base of mobile users to dictate contract terms to app developers. Among these
terms is a requirement for developers to exclusively use the platform’s payment system to process
in-app purchases. On both platforms, 30% of every purchase is remitted to the platform owner as a
commission. These contracts have been subject to public, legislative, and judicial scrutiny in many
countries in recent years as developers of large and popular apps have complained that the current
system is unfair and limits development effort (see, e.g. Allyn, 2021)). The most successful effort,
from the perspective of app developers, is a 2021 South Korea law that banned app store operators

from enforcing exclusivity requirements for in-app payment processing.

We study the effects of the law and the subsequent responses from Apple on the app market. The
law came into effect on September 14, 2021, though Apple did not change its policy until June 30,
2022. Developers of App Store-distributed apps may offer South Korean users an in-app billing

system that differs from the App Store’s built-in billing system if they complete required forms and



agree on additional terms, including a still-substantial 26% commission.

We develop hypotheses based on the claims of app developers: since the commission payment
acts as a tax, a reduction in the tax may lead developers to improve the quality of their apps (Hwang
and Kim, 2022). This in turn may increase the number of users with the apps installed and increase
the income of developers from in-app purchases. We validate this possibility theoretically with a
simple model of app development and sales. On the other hand, as argued by platform operators,
users may be distrustful of alternative payment platforms and any benefit to developers may be more

than offset by a shift in demand (Schreft, 2007; Eriksson et alJ, 2021)).

We test for changes in app-level outcomes using difference-in-differences and triple difference-
in-differences techniques. Our data consists of install and revenue data from Appfigures, a leading
industry analytics provider. We focus on apps with substantial activity in South Korea around the
time of the policy change. Ultimately, while our point estimates suggest that a small increase in
downloads was more than offset by a decrease in the number of in-app purchases to result in slightly
decreased revenue, our estimates are noisy and we therefore conclude that the policy change did
not generate any substantial changes in outcomes. We attribute this primarily to the small size of
South Korea relative to the global marketplace for apps and the way in which Apple responded to

the policy change.

Our work contributes to the broader literature exploring the theoretical and empirical implica-
tions of tying strategies. Within this literature, most of the work has focused on examining the
effects of tying (Carlton and Waldman, 2002; Amelio and Jullien, 2012; Derdenger, 2014; Choi and
Jeon, 2021). In contrast, studies that analyze the effects of attempted remedies and/or regulations
that seek to unbundle once-tied products are relatively scarce, in part because such regulations are
themselves scarce. Gans (2011)) shows that under certain conditions, mandatory untying policies
may be effective at increasing social welfare. Decarolis and Li (2023) examine the EU’s attempts
to untie mobile search in its jurisdiction and hypothesize that the success of any untying policy de-
pends on the existence of “qualified challengers who can compete [on] quality.” We contribute to
this literature by providing an empirical analysis of the first app platform untying policy enacted

globally.

Our work also contributes to the literature on mobile app platforms. Since there are multiple

platforms available, a primary topic of interest has been multihoming, which has been shown to

'Google had earlier changed its policies in a similar manner.



have ambiguous effects on prices and platform fees both in theory and in different empirical contexts
(Landsman and Stremersch, 2011; Belleflamme and Peitz, 2019; Teh et al., 2023). In the mobile app
context, Hyrynsalmi et al. (2016) show that while multihoming is rare when considered against
the broad population of apps, multihoming is much more common among the set of ‘superstar’
developers and apps; Ershoy (2024) shows that platform congestion is a significant externality in
this context. Gans (2012) provides a theoretical basis for the commission rates charged by platforms
by demonstrating that charging for platform access (rather than taxing platform revenue) leads to
an unravelling problem. Miag (2022) shows that the commission rates charged by platforms may
increase social welfare by dampening the revenue-shifting incentive faced by firms selling ancillary

goods (such as in-app purchases).

Quantitative empirical work on in-app payments is limited due to the limited set of reforms or
instruments useful for identification, though some qualitative analyses exist (see e.g. Ravoniarison
and Benitg, 2019; Hamari et all, 2020; Salehudin and Alpert, 2022). One relevant qualitative anal-
ysis is that of Hwang and Kim (2022), who study the Korea reform and find that network effects
and government guarantees against retaliation from Apple or Google drive decisions to switch to
alternative billing systems or app distribution platforms. On the empirical side, Enache et al} (2023)
use an exogenous adjustment to Apple’s policies in 2021 along with data from five “freemium” mo-
bile app games in European markets to estimate own-price elasticities of conversion (i.e. the rate at
which price changes generate changes in the propensity of users to convert from free to paid status)

in the -1 to -4 range.

A growing body of literature provides a theoretical framework that examines the role of fees for
platforms, although not many studies have directly and empirically focused on the app store mar-
ket. For example, Gomes and Mantovani (2024) build a theoretical framework to derive the optimal
cap on commissions, concluding that the cap should equal the amount of informational and conve-
nience benefits provided by the platforms. De Corniére et al| (2023) develop a model demonstrating
that the third-degree price discrimination in two-sided markets can improve welfare compared to
uniform pricing. Similarly, Wang and Wright (2018) compare two different fee structures, fixed
per-transaction fees versus ad valorem fees, and find that ad valorem fees generally increases the
welfare. We introduce a simple model of profit-maximizing app development to motivate our anal-

yses, but take as given the commission rates charged by platform owners.

We proceed in Section 2 with a brief background on the mobile app market and the in-app billing



policies of the major platforms. We introduce our data in Section 3 and provide some descriptive
evidence. We detail our empirical approach in Section 4 and discuss our results in Section 5. We

conclude in Section 6.

2 Background

2.1 App Stores

App stores are digital platforms for selling and distributing mobile applications (apps). Develop-
ers publish their apps on these platforms while consumers use the platforms to discover, purchase,
and access apps. Developers earn revenue through three methods. First, developers may charge
an up-front price to download the app. Second, developers may embed advertisements into the
app. Third, developers may lock certain features behind in-app purchases. These methods may be
combined. For example, a strategy game app may be offered to download for free, but come with
advertisements displayed between each round or before each turn. Users may pay a fee to remove
such advertisements. The app may offer additional features in exchange for fees such as in-game
performance bonuses (e.g. increases to the rate at which the user progresses through the game) or
changes to the appearance of game features (e.g. ‘cosmetic’ changes to the characters in the game

that do not affect game outcomes).

App stores offer users (among other features) limited security guarantees, a centralized record
of purchases, and convenient re-installation of apps on new devices (e.g. a user changing mobile
devices which both use the Google Play Store may reinstall their applications on their new device
with minimal intervention). These platforms exclusively offer developers access to large user bases
(i.e. developers who wish to offer their apps to Android users must do so through the Google Play
Store) and baseline functionality related to online communication, payment systems, and cloud-
based storage (of e.g. saved documents or play sessions). App stores generate revenue primarily
by charging a commission on both purchases of apps with up-front prices and in-app purchases.E
Historically, the ‘tax rate’ charged by both Google and Apple has been set at 30%. In other words,
when a user spent $10 on either an up-front or in-app purchase, the developer received $7 and the
platform received $3. In early 2021, both Apple and Google reduced the tax rate to 15% for the first

$1 million of revenue earned by a developer each year.

2Google also offers a monthly subscription service that includes access to a rotating library of paid apps.



Other app stores exist. For example, three major South Korean telecommunications companies
maintain the ONE store platform which is installed on all mobile devices sold in South Korea that
are serviced by the relevant wireless networks. ONE store offers developers a lower commission
rate of 20% when using the ONE store payment platform and a 5% service fee when using other

platforms.

2.2 The South Korean Law and Responses

Responding to antitrust concerns, the South Korean National Assembly banned the operators of app
store platforms from imposing payment methods on app developers starting September 14, 2021.
This policy change made South Korea the first country to compel the opening of in-app billing

systems by law.

The law required platform operators to submit detailed plans about how they would change their
policies to comply. Google implemented changes in December 2021 that allowed developers to
offer users in South Korea an alternative in-app billing system. To do so, developers must certify
compliance with industry standards for security and fraud prevention, report all transactions from
users in South Korea on a monthly basis, and pay a per-transaction service charge equal to the non-
South-Korea market rate minus 4%. In other words, while developers may offer users an alternative
payment system, most payments are still taxed at 26%. Apple followed suit in June 2022, mirroring

Google’s changes (including the 26% commission rate).

Regulators in other countries are considering similar actions. The Netherlands’ antitrust author-
ity has ordered Apple to allow alternative payment methods for dating apps. In the United States,
the Open App Markets Act is a bipartisan effort to untie payments and implement additional restric-
tions on app platform providers; the legislation was drafted in part in response to a lawsuit from a

prominent app developer challenging Apple’s in-app payment restrictions.

3 Data and Descriptive Evidence

To study the short-run effect of South Korea’s legislation, and the corresponding policy responses of
Google and Apple, we obtain panel data on app downloads and revenues from Appfigures. Appfig-
ures is a firm that provides developers tracking and analytics services. Their data has been used by

researchers in a number of fields to study app marketplaces (see e.g. Coughlin et al,, 2016; Su et al,



2021); Pybus and Coté, 2024). We obtain Appfigures’ dataset of app installations and revenue net-
of-commission fees for the 174 apps that matched the following criteria: (a) available on Apple App
Store and Google Play Store, (b) monetized solely through in-app purchases (i.e. free to download),
and (c) were “active” in the sense of positive revenue and downloads in the South Korean market
whenever they were available on the App Store. We obtain this data at the country-month level from
January 2018 to December 2023 for South Korea, the United States, Japan, Germany, and France.

We transform net revenues into gross revenues.

It is important to note up front that these data consist of Appfigures’ estimates of the relevant
metrics. Appfigures forms these estimates by training prediction models on private data reported
by developers who opt-in to its data collection program.E We proceed under the assumption that
the Appfigures data are noisy measures of the true install and revenue data that have neutral bias
relative to the reform. By ‘neutral bias’ we mean that to the extent that the Appfigures estimates are
biased measures of the true data, that bias is not affected by the reform. Thus, comparisons of app

performance pre- and post-reform can identify at least the direction of any effects.

We chose our inclusion criteria as the apps that fit our criteria are the most likely to be impacted by
the legislation, given their primary revenue source is in-app billing and their exposure to the South
Korean market. Any effects of the policy change of Apple’s App Store in response to the legislation
should manifest within this group of apps that rely heavily on in-app purchase models and have a

substantial presence in the regulated region.

We chose the comparison countries as their per-capital spending on mobile apps is similar to that
in South Korea. According to Statistica, through the first three quarters of 2021, Japan had the high-
est mobile spending per capital with $149 US. South Korea was the second with $95 US, followed
by the United States with $90 US. Germany and France were 7th and 8th, 1respectively.E Although
similar legal movements were put forth by developers against the two major app distribution plat-
forms across several countries during the sample period, we observe no significant changes to the
commission rate structure imposed by the Apple App Store until the end of 2023. This allows us to

use the app performance data from these unaffected countries as a control group for our analysis.

®In other words, Appfigures observes publicly-available data from Google and Apple for all apps, and private
data from developers that opt-in. Appfigures trains prediction models on the set of apps for which private data are
available, and produces estimates of the private data for all apps. It is these estimates that we use as the outcome
measures in our analysis. Using the industry standard Mean Absolute Percentage Error (MAPE), their reported er-
ror rate falls in the range of 5% at best to 25% at worst. See details https://appfigures.com/support/kb/680/
how-to-compare-your-downloads-and-revenue-with-estimates-in-competitor-intelligence.
‘https://www.statista.com/statistics/1275323/top-countries-mobile-per-capita-spending-worldwide/
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https://appfigures.com/support/kb/680/how-to-compare-your-downloads-and-revenue-with-estimates-in-competitor-intelligence
https://www.statista.com/statistics/1275323/top-countries-mobile-per-capita-spending-worldwide/

We specifically analyze these apps’ performance on the Apple App Store for two reasons. First,
Apple’s in-app purchase policies and commission rate policies have remained stable over the period
examined, unlike Google Play. This allows for a cleaner comparison of app performance pre- and
post-treatment. Second, this analysis controls for substitution effects across app stores, as iOS users
are inherently locked into the Apple App Store with no alternative store options on this operating
system. This is less true for apps on Google Play, where developers have flexibility to distribute
their apps through third-party app stores that offers different in-app purchase policies. Therefore,
the estimated effects of legislation on app performance within the Apple App Store ecosystem can

serve as an upper bound, as substitution effects are limited.

Table 1: Summary Statistics

Variable Mean Std. Dev. 1st %ile 25th %ile Median 75th %ile 99th %ile
Downloads 16,705 56,533 6 452 2,341 11,319 254,605
Revenue 263,812 1,071,140 23 640 6,390 73,900 5,184,092
Observations 18,690

Number of apps 174

Number of developers 146

Table [ reports summary statistics for our 18,690 app-country-month observations. There is sub-
stantial variation in the size of apps — the 25th percentile app is installed 452 times per country per
month and earns $640 per country per month, while the 75th percentile app is installed over 11,000
times and earns over $70,000 over the same period. Most developers (87%) release only one app,
though we note that the developer information released by Appfigures may obscure corporate or

conglomerate ownership structures.

Figure [l and Figure [ illustrate the distribution of app release years and primary app categories
represented in the sample, respectively. Almost half of the apps that fit our criteria were released in
2023. While we can’t analyze the performance of these apps across the policy change directly, we
touch on this phenomenon in the conclusion. Within our data the top categories were Games (Role

Playing, Simulation, Strategy, and Action subcategories), followed by Social Networking apps.

4 Methods

To motivate our empirical work, we consider a static model in which the developer seeks to maximize

the profit they earn from an app. Let p be the price of in-app purchases and w be the quality of the



Figure 1: Distribution of app release years
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app. Let g(p, w) be the quantity of in-app purchases as a function of the in-app price and app quality,
assumed to be increasing in w and decreasing in p. This encompasses both the quantity of downloads
of an app and the average quantity of in-app purchases per user conditional on app download. Let

the cost of development be ¢(w) and let the marginal cost of providing purchases be mc(w). This



encompasses, for example the costs involved in (a) developing in-app items or features to purchase

and (b) tracking such purchases. Let the platform commission rate (as a fraction of revenue) be 7.
The developer’s problem is

max(1 — 7)q(p, w)[p — me(w)] — c(w) €]

For simplicity in developing hypotheses, we specify tractable functional forms. Let ¢(p,w) =

Ap~®wP and c(w) = Bw", where «, 3, and ~ are strictly positive. Let mc¢(w) = x, a constant.

By taking first-order conditions, it can be shown that the optimal price is p* = -*%; and the optimal

quality is

*—Q

AB] 77

B @

w* = (1 =7)(p" —x)p

The derivative of w* with respect to (1 — 7) is positive. Thus, to summarize, in this simple static
framework, when the commission rate decreases, developers increase the quality of their apps and
leave prices constant. We therefore form two hypotheses coming from the two components of the

quantity of in-app purchases. A decrease in the commission rate should lead to
1. an increased number of downloads; and

2. an increase in total in-app revenue.

4.1 Empirical Approach

We estimate the effect of the policy change using a difference-in-differences model with fixed effects
that compares the difference in outcomes for the treated group between the pre-treatment and post-
treated periods to the difference in outcomes for the control group between the same periods.E We

estimate the parameters of

log(Yiet) = Bo + B1Dict + ai + (o + e + Uicr, ©))

where log(Y;.) is the logged outcome variable (either app installs or app revenue) for app @ dis-
tributed in country c, at time ¢, D;.; is a treatment dummy that interacts PostReform;, an indicator

variable which is equal to 1 if ¢ is June 2022 or later, and Treat;.;, an indicator variable which is

>Note that in this context, there is only one treated country, and so therefore many of the issues discussed by Callaway
and Sant’Anng (2021) and Goodman-Bacon (2021)) do not apply.

10



equal to 1 if app ¢ for the users in country c is in the treated group. Fixed effects for cross sectional
units are represented by «;, (., which are app-level and country-level fixed effects, respectively. 4

represents time fixed effects, and u;.; represents idiosyncratic app-country-time disturbances.

Although we have restricted our data to apps which are active (in the sense of strictly positive
downloads and revenues) in the South Korean market, our data contain a few zeros. A visual in-
spection of the data reveals that many of these appear to be more accurately described as missing
(for example, seeing a sudden drop in revenue to zero for one month and then a return to previous
revenue levels), and so we drop those observations. We have also explored the possibility that these
zeros are meaningful; there has been considerable debate about the appropriate estimation strategy to
use in these cases (see e.g. Manning and Mullahy, 2001; Mullahy and Norton, 2022). As robustness
checks, we use the Iterated Ordinary Least Squares method of Bellégo et al. (2022) and the two-part

models of Belotti (2015) to re-estimate our parameters and find qualitatively similar results.B

The parameter of interest is 31, which represents the causal effect of Apple’s changed policy on
the outcomes (app installs and app revenue), provided that the identification assumption is satisfied.
For the difference-in-differences estimator to produce unbiased estimates, the parallel trend assump-
tion must hold: the difference between the treated and the control remains constant throughout the
analysis period in the absence of the treatment. Since dependent variable is logged, the estimate B
can be interpreted as the percent change for treated apps during post-treatment period. 31 isolates
the change in app installs and app revenue that cannot be explained by what was observed as the

difference between the treated and control group in the pre-treatment period.

That said, it is possible that any results stemming from that control group are driven by seasonal
trends in download and in-app purchase behavior. To account for this, we explore specifications
using two sets of control groups in a triple-difference-style approach. That is, we estimate the pa-

rameters of

SContact the corresponding author for details including regression tables.
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log(Yict) = Po + P1PostYear; x PostMonth; x TreatCountry,,
+ [B2PostYear; x TreatCountry,, + S3PostMonth; x TreatCountry,,
+ B4PostYear; x PostMonth; (@)
+ B5PostYear; + SsPostMonth; + 37 TreatCountry;,.

+ Q; + Vict

where log(Y;.) is the logged outcome variable (either app installs or app revenue) at time (year-
month) ¢ for app ¢ that belongs in country ¢, PostYear;, and PostMonth; are an indicator variable
which is equal to 1 if ¢ is 2022 or later, and July or later, and TreatCountry,,, is an indicator variable
which is equal to 1 if the app ¢ country c pair is treated. Fixed effects for cross sectional units (apps)

are represented by «;, and idiosyncratic disturbances are represented by v;;.

4.2 Limitations

It is important to note that our analyses are subject to limitations. First, our identification strategies
assume that no event (other than the policy change) systematically affected outcomes for apps dis-
tributed on the Apple App Store in South Korea during the analysis period. Second, given that the
installed base of smartphone users in the United States is approximately an order of magnitude higher
than in South Korea (and the number of smartphone users worldwide is another order of magnitude
higher), it is reasonable to believe that firms serving global users and facing high development costs
would forgo implementing alternative payment systems even in the context of South Korea’s law.
Lastly, due to data limitations, we cannot directly observe app-level switching of billing systems,
which left us to analyze indirectly the legislation’s effects through average app performance metrics,
rather than directly counting affected apps and their individual performance changes caused by the

legislation.

5 Results

5.1 Event Study

To ensure the ongoing consistency of app performance between Korea and other countries during
the pre-treatment period, we conduct an event study. This methodology examines the parallel trend

assumption in the pre-treatment period: accounting for app and country fixed effects, the average

12



Figure 3: Event Study of the Apple’s Response on the Number of App Installs
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Notes: These estimates are from an event study regression. The dependent variable is logged number of downloads and
the independent variables include app, country, and time fixed effects. The reference month is set on the month of June,
2022.

difference in app downloads during pre-treatment periods should not statistically differ from the

period immediately preceding treatment onset.

Figure [ illustrates the event study analysis of app downloads. We systematically compare app
performance in the pre-treatment period against the period immediately preceding treatment initia-
tion to identify any deviations in app behavior. The figure confirms no significant differences across
time and countries before treatment, validating the parallel trend assumption. However, we do ob-
serve a potential drop from September 2021 through December 2021, though the confidence interval
includes zero. This is a period of time of uncertainty in the market: the legislation had passed, but

was not yet effective and neither Apple nor Google had not yet changed their policy.

Figure H presents the event study analysis of revenue. The estimates suggest there may be a con-

sistent seasonal drop in revenue in South Korean (as compared to non-Korean markets) in November

13



Figure 4: Event Study of the Apple’s Response on App Revenue

Effect on log(gross revenue)
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Notes: These estimates are from an event study regression. The dependent variable is logged app revenue and the inde-
pendent variables include app, country, and time fixed effects. The reference month is June 2022.

and December of each year. As with the revenue data, we see a substantial drop in revenue for the
fourth month period between September and December 2021. This could represent anticipation ef-
fects, or simply systematic bias in the data during those months as the effect of the legislation was
not yet fully incorporated into Appfigures’ collection methodology. To prevent any potential bias

generated by this period, we exclude it from our analyses.

5.2 Using Apps in Countries with Closed Billing System as Control

We estimate Equation (J) using the reghdfe package (Correia, 2014) and cluster standard errors by
app.E Our estimation window consists of the six months prior to the reform through the six months
after the reform (i.e. January 2022 through December 2022). Table P summarizes our estimates of

(B1. The point estimates suggest that downloads remain constant while revenue decreases slightly,

’Our primary concern is that there may be systematic variation in the accuracy of Appfigures’ data by app.
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Table 2: The effect of opening in-app billing systems using other countries as controls

Dependent variable:

log(downloads)  log(revenue)

(1) (2)
Post * Treated 0.002 -0.093
(0.064) (0.079)
Observations 3,302 3,302
R? 0.765 0.826
RMSE 1.0677 1.295
F Statistic 0.00 1.38

Notes: The reported coefficients are estimates of 81 in Equa-
tion (@), the interaction term between indicators for the post
treatment period and the treated country (Korea). The depen-
dent variables are the logged number of installs in Column (1)
and logged revenue in Column (2). The specification includes
fixed effects for app, country, and time. The window of analy-
sis is January 2022 to December 2022. Standard errors are clus-
tered at the app level and are reported in parentheses.”p<0.1;
**p<0.05; ***p<0.01.

though our estimates are noisy.

5.3 Using Triple Difference-in-Differences

We now turn to our estimates of Equation (4). We expand our analysis window to include January
2021 through December 2022 and once again cluster standard errors by app. The point estimates
suggest the policy change may have led to an increase in downloads and, as before, a small de-
crease in gross revenue. Once again, however, our estimates are noisy and we can not make robust

inferences.

5.4 Discussion

Taken together, a generous reading of the results suggest that the policy may have resulted in a
slight increase in the number of installs and a decrease in the amount of revenue earned by apps on
the Apple App Store in South Korea. The noise in the estimates, however, may lead someone to
reasonably conclude that the the policy had no measurable effect. We discuss each of these possible

interpretations in turn.

First, suppose that the causal effects were indeed in the direction estimated here: opening up

15



Table 3: Results using triple difference-in-differences

Dependent variable:

log(downloads)  log(revenue)

1) (&)
Treated Country * Treated Year * Treated Month 0.086 -0.027
(0.104) (0.098)
Treated Country * Treated Year —0.079 0.070
(0.126) (0.137)
Treated Country * Treated Month -0.102 —0.094
(0.033) (0.059)
Treated Year * Treated Month -0.118 —0.182**
(0.116) (0.076)
Constant 7.815%** 9.645%**
(0.103) (0.110)
Observations 5,516 5,516
R? 0.581 0.673
RMSE 1.465 1.752
F Statistic 2.17** 3.31%**

Notes: The reported coefficients are estimates of 8; in Equation (i), the interaction term between indi-
cators for the post treatment year, post treatment months, and the treated country (Korea). The dependent
variables are the logged number of installs in Column (1) and logged revenue in Column (2). The speci-
fication includes app fixed effects. The window of analysis is January 2021 to December 2022. Standard
errors are clustered at the app level and are reported in parentheses. *p<0.1; **p<0.05; ***p<0.01.
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in-app billing systems leads to increased downloads and decreased revenue. This result would cor-
respond to one of our hypotheses. But why would revenue decrease? In the language of our model,
and taking as given that downloads increase, the quantity of in-app purchases per consumer must

decrease by more than the increase in downloads. What could explain that gap?

One potential answer lies in the trust that users have in third-party billing systems (Hillman and
Neustaedter, 2017). Consumers may have less trust in third-party systems than in Apple’s billing
system integrated to the store (and indeed the operating system itself), and this lack of trust may lead
consumers to reduce the frequency with which they buy in-app items. Indeed, a study of third-party
payment systems in other contexts revealed several potential security flaws (Yang et all, 2019). The
simple need to choose a billing system may pose a sufficient friction to reduce the frequency of

in-app purchases as well.

Perhaps more likely, however, is the null hypothesis: the Korean legislation and Apple’s policy
change did not generate substantive changes in the mobile app market. This conclusion is eminently
plausible both because Apple’s policy change consisted of an attempt to retain the vast majority
of their commission rate, and because South Korea’s app market is small relative to the rest of the
world. The incentives created by the policy change, while pushing in the direction of increased app
quality (and therefore downloads and revenues) in South Korea, may not have been large enough to
overcome the friction of development. Furthermore, for apps with a global reach, it is not necessarily

clear how developers would focus on improving quality for South Korea alone 8

6 Conclusion

The near-monopoly power of the two leading app distribution platforms have raised antitrust con-
cerns that these platforms leverage their market power to tie in-app billing system with their platform
operations and charge developers a dictated commission rate that is higher than would be present
in a more competitive market. To prevent leading platform operators from monopolizing in-app
billing system, South Korea implemented an un-tying policy: app stores may not require develop-
ers to use any particular in-app billing system. This research examines the short-term effect of this
legislation. We examine whether Apple App Store’s response to the legislation has any significant

impact on app demand as well as app revenue. While the previous literature has largely focused on

80ne notable possibility would be investing in improved language localization for apps with non-Korean design lan-
guages.
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negative market consequence of tying (reducing incentives to innovate, price that is charged higher
than competitive rate, etc.), the effects of unbundling are less well-studied. Our study is among the
first to investigate the market consequence of decoupling in-app billing system from operation of

app distribution platforms.

Though we focus our analysis on apps which are active in the South Korean market (i.e. that
are most incentivized to respond to any policy change in that jurisdiction), we are unable to detect
any substantial impact of the policy on observable outcomes including app installs and in-app gross
revenue. We interpret this as informative: the impact of the policy change was de minimis. This is
plausible in part because South Korea does not comprise a particularly large part of the app mar-
ketplace, in part because Apple’s response was designed to limit the ability of developers to capture
additional revenue from in-app purchases, and in part because the development and promotion cycle

of apps may delay any response.

This leads us to caution against over-extrapolation from these results to other markets. If, for
example, the United States or the European Union were to implement aggressive anti-tying and/or
anti-competitive policies, one might reasonably expect the market to be more responsive. In these
cases, our motivational framework would once again suggest that the quality of apps should increase,

thus motivating additional downloads and in-app purchases from consumers.

We also note that other types of responses are possible. Our data contain a number of apps which
entered in 2023, after the policy change went into effect. It is possible that this policy change may
have ultimately encouraged developers to enter the market or to redesign apps monetized by an
initial purchase price to feature in-app purchases instead. To the extent that policy makers in other
jurisdictions contemplate similar (or more restrictive) anti-tying policies, they should consider the
impacts of these policies on developers’ design decisions, especially if there are policy preferences
related to those design decisions (Berthon et alJ, 2019; Kleinman and Das, 2020). It remains to be
seen how platform policies and marketplaces will evolve in response to the numerous attempts to

restrict the market power of platform owners.
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