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Loot boxes in video games are gambling-like mechanics that players buy to obtain
randomised rewards of varying value. Loot boxes are conceptually and psychologically
similar to gambling, and loot box expenditure is positively correlated with self-reported
problem gambling severity. Citing consumer protection concerns, the Belgian Gaming
Commission opined that such mechanics constitute gambling under existing law and
effectively ‘banned’ loot boxes by threatening criminal prosecution of non-compliant
companies implementing paid loot boxes without a gambling licence. The effectiveness
of this ban at influencing the compliance behaviour of video game companies (and, by
implication, consumers’, including children’s, exposure to and consumer protection from
loot boxes) was assessed. Paid loot boxes remained widely available amongst the 100
highest-grossing iPhone games in Belgium: 82.0% continued to generate revenue
through a randomised monetisation method, as did 80.2% of games rated suitable for
young people aged 12+. The Belgian ‘ban’ on loot boxes has not been effectively enforced.
Although the initial imposition of this measure promoted public discussion and debate
about loot box regulation (both domestically and internationally) and likely provided
better consumer protection in relation to specific games operated by well-known
companies, an unenforced ‘ban’ has many negative consequences, including (i) giving
consumers, parents, and policymakers a false sense of security and (ii) allowing
non-compliant games to replace games that have been removed from the national market
by more socially responsible companies. Indeed, even an effectively enforced ban has
potential disadvantages. Finally, technical measures taken by companies to comply with
the ban were easily circumvented, and some highly dedicated players (who are likely to
be the highest spending and most vulnerable) could reasonably be expected to do so.
Therefore, the complete elimination of the loot box mechanic from a country may not be
practically achievable. Belgium should re-evaluate its regulatory position. A blanket ban
approach to loot box regulation cannot be recommended to other countries. Other less
restrictive approaches to loot box regulation should be considered. Preregistered Stage 1
protocol: https://doi.org/10.17605/0SE.1I0/5MXP6 (date of in-principle acceptance: 7
April 2022).

Lootboxes in videospellen zijn gambling-like mechanismen die spelers kopen om
willekeurige beloningen van verschillende waarde te krijgen. Lootboxes zijn conceptueel
en psychologisch vergelijkbaar met gokken, en uitgave voor lootboxes is positief
gecorreleerd met zelfgerapporteerd probleemgokken. Omwille van zorgen rond
consumentenbescherming oordeelde de Belgische Kansspelcommissie dat dergelijke
mechanismen volgens de bestaande wetgeving gokken zijn en heeft het loot boxes
daadwerkelijk ‘gebannen’ door te dreigen met strafrechtelijke vervolging van
niet-conforme bedrijven, die zonder gokvergunning betaalde lootboxes implementeren.
De doeltreffendheid van deze ban bij het beinvloeden van het nalevingsgedrag van
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videogamebedrijven (en, bij implicatie, de blootstelling van consumenten, inclusief
kinderen, aan en de bescherming van consumenten tegen lootboxes) werd beoordeeld.
Betaalde lootboxes bleven op grote schaal beschikbaar onder de 100 best verdienende
iPhone-games in Belgié: 82,0% bleef inkomsten genereren via een gerandomiseerde
monetisatiemethode, net als 80,2% van de games die als geschikt voor jongeren vanaf 12
jaar worden beschouwd. De Belgische “ban” op lootboxes is niet daadwerkelijk
gehandhaafd. Hoewel de oorspronkelijke maatregel de publieke discussie en het debat
over de regulering van lootboxes (zowel nationaal als internationaal) heeft bevorderd en
de consument waarschijnlijk beter heeft beschermd met betrekking tot specifieke games
van bekende bedrijven, heeft een niet-gehandhaafde “ban” veel negatieve gevolgen,
waaronder (i) consumenten, ouders en beleidsmakers een vals gevoel van veiligheid
geven en (ii) toestaan dat niet-conforme games de plaats innemen van games die door
maatschappelijk verantwoordelijkere bedrijven van de nationale markt zijn gehaald. Zelfs
een effectief gehandhaafd verbod brengt immers mogelijke nadelen met zich mee. Ten
slotte zijn de technische maatregelen die bedrijven hebben genomen om aan het verbod
te voldoen gemakkelijk te omzeilen en kan redelijkerwijs worden verwacht dat sommige
zeer toegewijde spelers (die waarschijnlijk de hoogste uitgaven doen en het kwetsbaarst
zijn) dit zullen doen. Daarom is de volledige verwijdering van het lootbox-mechanisme in
een land praktisch wellicht niet haalbaar. Belgié moet zijn regelgevend standpunt
herevalueren. Een algemeen verbod op de regelgeving inzake lootboxes kan niet aan
andere landen worden aanbevolen. Andere, minder restrictieve benaderingen van de
regelgeving inzake lootboxes moeten worden overwogen. Vooraf geregistreerd protocol
van fase 1: https://doi.org/10.17605/0SF.I0/5MXP6 (datum van principi€éle aanvaarding:
7 april 2022). [Translated by Maarten Denoo]

En jeu vidéo, les lootbox (boites a butin) sont des dispositifs semblables au jeu de hasard
que les joueurs achétent pour obtenir des récompenses aléatoires de valeur variable.
Conceptuellement et psychologiquement, les lootbox sont comparables au jeu de hasard,
et I’achat de lootbox est corrélé positivement avec le niveau de sévérité auto-rapporté de
jeu d’argent problématique. Invoquant des préoccupations liées a la protection des
consommateurs, la Commission belge des jeux de hasard a émis I’avis que de tels
dispositifs relévent du jeu de hasard en regard de la 1égislation existante, et a
effectivement « interdit » les lootbox en menacant de poursuites les sociétés qui ne se
conforment pas a cet avis et proposent des lootbox payantes sans posséder une licence
pour le jeu de hasard. Nous avons mesuré ’effectivité de cette interdiction a influencer
I’observation par I’industrie du jeu vidéo (et, découlant de cela, I’exposition des
consommateurs, y compris les enfants, aux lootbox ainsi que leur protection par rapport
a celles-ci). Les lootbox payantes sont restées largement accessibles au sein des 100 jeux
pour iPhone générant le plus de revenus en Belgique : 82,0% ont continué a générer des
revenus via des techniques de monétisation basées sur le hasard, un pourcentage qui
s’élevait a 80,2% pour les jeux classés comme adaptés aux jeunes a partir de 12 ans.
“Linterdiction” belge des lootbox n’a donc pas été appliquée dans les faits. Bien
qu’initialement, ’imposition de la mesure ait favorisé le débat public autour de la
régulation des lootbox (tant au niveau domestique qu’international), et qu’elle ait
probablement fourni une meilleure protection des consommateurs quant a certains jeux
spécifiques proposés par des firmes connues, une “interdiction” qui n’est pas appliquée a
de nombreuses conséquences négatives, en ce compris de (i) donner aux consommateurs,
parents et décideurs un sentiment erroné de sécurité et de (ii) permettre a des jeux non
conformes de remplacer des jeux qui ont été retirés du marché national par des sociétés
plus socialement responsables. Enfin, nous avons aisément contourné les mesures
techniques mises en place par les firmes pour respecter I’interdiction, et on peut
raisonnablement s’attendre a ce que certains joueurs hautement passionnés (qui sont
susceptibles de dépenser le plus et d’étre les plus vulnérables) fassent de méme. Dés lors,
il se peut que I’élimination compléte de la mécanique de jeu “lootbox” au sein d’un pays
ne soit pas réalisable dans la pratique, et la Belgique serait avisée de revoir sa position
sur la régulation des lootbox. Nous ne pouvons pas recommander aux autres pays
d’approcher celle-ci sous I’angle de Iinterdiction systématique ; d’autres approches
moins restrictives de la régulation des lootbox devraient étre envisagées. Lien vers le
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protocole de niveau 1 : https://doi.org/10.17605/0SE.I0/5MXP6 (acceptation de principe

en date du 7 avril 2022). [Translated by Bruno Dupont]

1. Introduction

Paid loot boxes are randomised monetisation methods
in video games that are purchased by players to obtain
randomised rewards of varying value (Xiao, Henderson,
Nielsen, et al., 2021). Loot boxes are prevalent in video
games internationally and across different hardware plat-
forms (Rockloff et al., 2020; Xiao, Henderson, Yang, &
Newall, 2021; Xiao, Henderson, & Newall, 2021; Zendle et
al., 2020). The loot box purchasing process hides what re-
wards the player will actually receive (and their value) until
after the purchase decision and payment have already been
made, which is why paid loot boxes have been identified
as being structurally similar to gambling (Drummond &
Sauer, 2018; Nielsen & Grabarczyk, 2019; Xiao, 2021a) and
why they have been considered ‘predatory’ and potentially
abusive of consumers (King & Delfabbro, 2018; Nielsen &
Grabarczyk, 2019; Xiao, 2021b, 2022b). Loot boxes have
also been identified as sharing certain psychological simi-
larities with gambling (DeCamp, 2020; Larche et al., 2021).
Indeed, loot box purchasing has been found to be positively
correlated with problem gambling severity in 16 studies in
various countries (Garea et al., 2021; Spicer et al., 2021), in-
cluding the US (Drummond et al., 2020; Zendle & Cairns,
2019), Canada (Brooks & Clark, 2019), the UK (Wardle &
Zendle, 2021; Zendle, 2019a), Spain (Gonzalez-Cabrera et
al., 2021), Germany (von Meduna et al., 2020), Denmark
(Kristiansen & Severin, 2019), Australia (Drummond et al.,
2020; Rockloff et al., 2021) and Aotearoa New Zealand
(Drummond et al., 2020), and internationally in general
(Hall et al., 2021; W. Li et al., 2019; Macey & Hamari,
2019; Zendle, Cairns, et al., 2019; Zendle, Meyer, et al.,
2019; Zendle, 2019b; Zendle & Cairns, 2018). Specifically,
players that self-reported higher scores on problem gam-
bling severity scales tend to buy more loot boxes, the the-
orised implication of which is that video game companies
are likely disproportionally profiting from such potentially
at-risk players (Close et al., 2021). The same correlation has
also been found within samples of underage players, and
it has been suggested that young people might be a group
that is particularly vulnerable to potential harms (Wardle
& Zendle, 2021). Many countries have considered, or are
considering, whether to regulate loot boxes because of their
potentially harmful link to problem gambling, and because
of consumer protection concerns, particularly in relation to
vulnerable groups, such as children (Castillo, 2019; Cerulli-
Harms et al., 2020; Harvey, 2021; Honer, 2021; Hong, 2019;
Liu, 2019; Moshirnia, 2018a; Schwiddessen & Karius, 2018;
Xiao, 2021b).

The predominant regulatory approach, adopted by gam-
bling regulators (Autorité de regulation des jeux en ligne
(ARJEL) [Regulatory Authority for Online Games (France)],
2018; Belgische Kansspelcommissie [Belgian Gaming Com-
mission], 2018b; Kansspelautoriteit [The Netherlands Gam-
bling Authority], 2018; Spillemyndigheden [Danish Gam-
bling Authority], 2017; UK Gambling Commission, 2017)
and policymakers (Digital, Culture, Media and Sport Com-

mittee of the House of Commons (UK), 2019; Federal Trade
Commission (US), 2019; Parliament of the Commonwealth
of Australia House of Representatives Standing Committee
on Social Policy and Legal Affairs, 2020; Parliament of the
Commonwealth of Australia Senate Environment and Com-
munications References Committee, 2018; Select Commit-
tee on the Social and Economic Impact of the Gambling In-
dustry of the House of Lords (UK), 2020) in many countries,
has been to consider whether to regulate paid loot boxes
as gambling: particularly, whether different types of loot
boxes that have already been implemented in various video
games fall afoul of existing gambling law (Cerulli-Harms et
al., 2020; Xiao, 2021b, 2022b). If paid loot boxes consti-
tute gambling, then video game companies would be pro-
hibited from offering loot boxes for sale unless they pos-
sess a gambling licence (and therefore be regulated under
gambling laws, and would be prohibited from selling them
to underage players in most countries even with a licence).
Regulators in different countries have come to divergent
conclusions on this particular legal point because the def-
initions for gambling in law varies from jurisdiction to ju-
risdiction depending on the drafting language of the law
in each country (Cerulli-Harms et al., 2020; Xiao, 2021b,
2022b).

To summarise, paid loot boxes (i.e., those that require
players to pay real-world money to buy) can be divided
into two types: firstly, those containing rewards which can
be transferred to other players (and therefore possess real-
world monetary value) and, secondly, those containing re-
wards which cannot be transferred to other players (and
therefore do not possess direct real-world monetary value)
(Nielsen & Grabarczyk, 2019; Xiao, Henderson, Nielsen, et
al., 2021; Xiao, 2022b). The first type constitutes gambling
under existing law in many countries, as recognised by
various European national gambling regulators, including
in the UK, Denmark, and Belgium (Autorité de regulation
des jeux en ligne (ARJEL) [Regulatory Authority for On-
line Games (France)], 2018; Belgische Kansspelcommissie
[Belgian Gaming Commission], 2018b; Spillemyndigheden
[Danish Gambling Authority], 2017; UK Gambling Commis-
sion, 2017), although only the Belgian regulator has ac-
tively enforced the law (Xiao, 2021b). In contrast, the Dutch
gambling regulator also previously opined that the first
type constitutes gambling (Kansspelautoriteit [The Nether-
lands Gambling Authority], 2018) and has enforced the law
by imposing a financial penalty on Electronic Arts for al-
legedly illegal loot box implementation in its FIFA games
(Electronic Arts Inc & Electronic Arts Swiss Sarl v Kansspelau-
toriteit (2020) Rechtbank Den Haag [District Court of The
Hague], 2020; Kansspelautoriteit [The Netherlands Gam-
bling Authority], 2020); however, that interpretation has
since been successfully appealed and was overruled by the
highest Dutch administrative court. Therefore, the Nether-
lands is the first country where the first type of loot box has
been confirmed not to constitute gambling.
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However, as far as can be discerned, the second type
constitutes gambling only under existing Belgian law (Bel-
gische Kansspelcommissie [Belgian Gaming Commission],
2018b) and Manx law (Hood, 2017; Isle of Man Gambling
Supervision Commission, 2017) and not in other jurisdic-
tions (Cerulli-Harms et al., 2020; Xiao, 2021b). Belgium has
been popularly referred to as a country that has ‘banned’
both types of loot boxes (BBC, 2019): this is technically
incorrect because the law did not change and the Belgian
gambling regulator merely announced its interpretation of
the law and declared an intention to enforce it by criminally
prosecuting non-compliant video game companies for con-
travening existing gambling law (Belgische Kansspelcom-
missie [Belgian Gaming Commission], 2018b). Offering ei-
ther type of paid loot box would be illegal under the
gambling law of the Isle of Man unless licensed because the
definition of ‘money’s worth’ differs between Manx and UK
law (Hood, 2017; Isle of Man Gambling Supervision Com-
mission, 2017). However, this paper does not focus on Manx
law because it is effectively identical to the Belgian position
but practically it appears that video game companies sim-
ply treat the Isle of Man as the UK and have not taken ded-
icated Manx compliance action, in contrast to taking exclu-
sive compliance action in Belgium, as discussed in detail
below.

In order to comply with Belgian gambling law (the Gam-
bling Act of 7 May 1999),1 as interpreted by the Belgian
gambling regulator (which the academic literature recog-
nises as the correct legal interpretation (Cerulli-Harms et
al., 2020; Xiao, 2021b, 2022b), even though video game
companies have expressed their disagreement with this in-
terpretation (2K Games, 2018a; Blizzard Entertainment,
2018; Electronic Arts, 2019) but have not attempted to ap-
peal it), a number of prominent video games companies
have reported either disabling players’ ability to purchase
both types of loot boxes in Belgium (2K Games, 2018a; Bliz-
zard Entertainment, 2018; Electronic Arts, 2019) or even
removing their games from the jurisdiction outright and
having stopped providing the video gaming service (includ-
ing the sale of loot boxes) to Belgian players (Nintendo,
2019). These are demonstrations of how enforcement of
Belgian gambling law has caused at least some video game
companies to behave differently in Belgium as they do in
other countries. Therefore, Belgian players will likely find
it more difficult to purchase loot boxes (if they are able to
do so at all) than players from other countries who con-
tinue to have unrestricted access. Belgian consumers are
thereby likely better protected from the potential harms of
loot boxes: players who cannot spend any money at all on
loot boxes could not ‘overspend’ and would not suffer po-
tential financial harms.

However, the restrictive course of action taken by Bel-
gian policy is potentially overregulation because not all

consumers will be harmed by loot boxes, yet now all Belgian
players, both children and adults alike, cannot buy loot
boxes. Loot boxes and other newer monetisation methods,
compared to the old model of selling the software, allow
for many players (including some who might not be able
to afford purchasing the software) to gain access to en-
tertainment and play certain games for free (Xiao, 2021b).
The Belgian ban has arguably infringed upon the freedom
and right to choose of players who would never have been
harmed (Xiao, 2022d). Indeed, in contrast to this prohibit-
ing approach, other alternative regulatory approaches that
better ensure consumer choice (although potentially pro-
viding less consumer protection) are available. For exam-
ple, China legally requires video game companies to dis-
close the probabilities of obtaining randomised loot box
rewards, thus providing a degree of transparency and con-
sumer protection, whilst not restricting the player’s free-
dom to purchase loot boxes, nor the video game companies’
commercial interests in selling loot boxes (Xiao, Hender-
son, Yang, & Newall, 2021; Xiao & Newall, 2022). Re-
searchers have also suggested restricting loot box sales only
to a certain extent by limiting players’ spending on loot
boxes to a ‘reasonable’ amount, e.g., US$50 (Drummond et
al., 2019; King & Delfabbro, 2019b), and designing more
‘ethical’ loot boxes that players are less likely to overspend
on (King & Delfabbro, 2019a; Xiao & Henderson, 2021;
Xiao & Newall, 2022).

Despite a loot box ‘ban’ being (arguably overly) paternal-
istic, two UK parliamentary committees have recommended
that the second type of loot boxes (currently only illegal
in Belgium) should also be regulated in the UK through an
amendment of its gambling law by expanding the defini-
tion of what constitutes gambling (Digital, Culture, Media
and Sport Committee of the House of Commons (UK), 2019;
Select Committee on the Social and Economic Impact of
the Gambling Industry of the House of Lords (UK), 2020),
and this was being considered by the UK Government when
this study protocol was preregistered (Department for Dig-
ital, Culture, Media & Sport (UK), 2020). Other countries
are also considering adopting a similar prohibition of the
second type of loot boxes that would mirror the current re-
strictive position in Belgium: as demonstrated by Bills pro-
posed in the US that have since failed (Xiao, 2022f) and by
a Bill that an Australian Member of Parliament intended to
propose (Rousseau, 2021) that would restrict loot box sales
to underage players.

Given that there is significant interest in emulating this
regulatory approach, it is important to assess whether this
Belgian ‘ban’ on loot boxes has been effective. One ob-
jective measure is to assess whether loot boxes have been
effectively removed from games marketed in Belgium. A
preliminary examination of the top-grossing iPhone games
list in Belgium (more than three years after the ban was

1 Wet van 7 mei 1999 op de kansspelen, de weddenschappen, de kansspelinrichtingen en de bescherming van de spelers [Act of 7 May
1999 on games of chance, betting, gaming establishments and the protection of players].
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confirmed by the Belgian Gaming Commission [Belgische
Kansspelcommissie [Belgian Gaming Commission], 2018b])
revealed that a number of games occupying prominent po-
sitions on the top-grossing list were found to contain loot
boxes in the UK (Xiao, Henderson, & Newall, 2021; Zendle
et al., 2020) and in the People’s Republic of China (Xiao,
Henderson, Yang, & Newall, 2021) and whose revenue
likely mostly derived from loot box sales. It is not known
whether these games are monetising using methods which
do not involve loot boxes in Belgium, or whether these
games are continuing to sell loot boxes in Belgium. If the
latter is true, then these video game companies are either
operating contrary to Belgian gambling law and liable for
criminal prosecution or operating under a gambling licence
(which appears unlikely as none are known to have been
granted to video game companies at the time of writing).

Belgium is the appropriate jurisdiction to study in this
context because the other two candidate jurisdictions (the
Isle of Man and the Netherlands) are less suitable. Firstly, in
relation to the Isle of Man, the jurisdiction is a Crown De-
pendency of the UK that, although it has its own laws, is not
necessarily recognised as a separate jurisdiction in practice
by video game companies. The jurisdiction’s small popu-
lation of approximately only 80,000 residents and geopo-
litical status potentially give rise to certain idiosyncrasies
(Economic Affairs Division of the Cabinet Office (Isle of
Man), 2017). It is unlikely that video game companies
would actively seek to comply with Manx law by making
a special ‘national’ version of their software. Indeed, there
is no Manx Apple App Store (where such an adapted ‘na-
tional’ version of the game could potentially be published)
based on which a highest-grossing list might be captured
for research purposes. This is in contrast to Belgium which
has a much larger population of more than 11.5 million
legal inhabitants (Belgian Federal Government, 2021) and
where video game companies have reportedly taken dedi-
cated, national compliance action (2K Games, 2018a; Bliz-
zard Entertainment, 2018; Electronic Arts, 2019; Nintendo,
2019).

Secondly, the legal position in relation to loot boxes in
the Netherlands changed in March 2022 (Afdeling Bestu-
ursrechtspraak Raad van State [Administrative Jurisdiction
Division of the Council of State (The Netherlands)], 2022).
Previously, the Dutch gambling regulator incorrectly inter-
preted the law and has actively enforced existing gambling
law to regulate the first type of loot boxes by sanctioning
allegedly non-compliant companies (specifically, imposing
a financial penalty on Electronic Arts for allegedly illegal
loot box implementations in its FIFA games [Electronic Arts
Inc & Electronic Arts Swiss Sarl v Kansspelautoriteit (2020)
Rechtbank Den Haag [District Court of The Hague], 2020;
Kansspelautoriteit [The Netherlands Gambling Authority],
2020]). This is unlike other countries (e.g., the UK) whose
regulators came to the same interpretation of their gam-
bling laws but have not sought to take enforcement actions
against potential contraventions. The present Dutch posi-
tion is that the first type of loot box is confirmed to be
generally lawful (Afdeling Bestuursrechtspraak Raad van
State [Administrative Jurisdiction Division of the Council

of State (The Netherlands)], 2022). The Dutch Apple App
Store would therefore likely be experiencing change to re-
flect that new regulatory position, which would render it
inappropriate to study for answering the present research
question. Even assuming that the regulatory change did not
take place, it would not have been appropriate to study the
Netherlands because the previously enforced Dutch regu-
lation focused on the presence of the ability for players to
transfer loot box rewards to other players in exchange for
real-world money (Cerulli-Harms et al., 2020; Xiao, 2021b,
2022b). A previous loot box prevalence study attempted to
assess the presence and prevalence of this so-called ‘cash-
ing out’ process: however, Zendle et al. (2020) importantly
failed to reliably do so, possibly due to video game com-
panies actively preventing this from happening such that
the availability of third-party cashing out platforms is ex-
tremely transient. Even if the presence of cashing out fea-
tures could have been reliably assessed, the previous Dutch
regulatory position meant that only a reduction in the
prevalence of ‘cashing out’ features would have been ob-
servable and that a reduction in paid loot box prevalence
was not necessarily observable and, indeed, highly unlikely
to have been true because the removal of paid loot boxes
was not legally required. This is contrasted with Belgium,
where a reduction in paid loot box prevalence should be ob-
servable as an outright removal of the feature is required
to comply with the law, as compared to only amendments
to a certain aspect of some loot boxes’ implementation that
Dutch law previously required. This is demonstrated by how
the same video game company removed paid loot boxes
entirely from a game in Belgium (2K Games, 2018a), but
did not remove paid loot boxes from the same game in the
Netherlands and only changed them such that cashing out
is no longer possible (2K Games, 2018b).

Therefore, a survey replicating the methodology of pre-
vious loot box prevalence studies (Zendle et al., 2020; Xiao,
Henderson, Yang, & Newall, 2021; Xiao, Henderson, &
Newall, 2021) was conducted in Belgium to assess: (i) the
effectiveness of the Belgian Gaming Commission’s threat
to criminally prosecute video game companies for imple-
menting paid loot boxes without a gambling licence (i.e.,
the Belgian ‘ban’) (Belgische Kansspelcommissie [Belgian
Gaming Commission], 2018b) and (ii) whether the loot box
prevalence rate in Belgium is consequently lower than in
other Western countries where no loot box regulation has
been enforced, e.g., the UK. Doing so sheds light on whether
the Belgian ban has effectively changed video gaming com-
panies’ behaviour. In addition, potential circumventions of
the Belgian ban on paid loot boxes were attempted: specif-
ically, the UK version of certain games that are known to
contain paid loot boxes was downloaded and loot box pur-
chasing using those games within geographical and juris-
dictional Belgium was attempted.

The following research questions were addressed.

Research Question 1: Has the Belgian ban succeeded in
eliminating paid loot boxes from mobile games?
Research Question 2: Has the Belgian ban on paid loot
boxes been effective?
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Research Question 3: Is it possible for a player to cir-
cumvent the Belgian ban on paid loot boxes and pur-
chase them from within the country?

Because loot boxes have been effectively banned by the
Belgian Gaming Commission’s public pronouncement of its
interpretation of Belgian gambling law (Belgische
Kansspelcommissie [Belgian Gaming Commission], 2018b),
no loot boxes should be found amongst video games avail-
able in Belgium:

Hypothesis 1: None of the 100 highest-grossing iPhone
games in Belgium will contain paid loot boxes.
Hypothesis 2: None of the games within the 100 high-
est-grossing iPhone games in Belgium that received an
Apple Age Rating of 4+, 9+, or 12+ (i.e., not 17+) will
contain paid loot boxes.

Notably, the results of Hypothesis 1 cannot be conclusive
proof that any of those games that were found to contain
paid loot boxes infringed Belgian gambling law and were
operating illegally, because the companies operating those
games might possess a gambling licence granted by the Bel-
gian Gaming Commission. The list of games and their op-
erating companies was sent to the Belgian Gaming Com-
mission to request that the Commission confirm whether
any of those companies were duly licensed. Permission to
publish the Commission’s response, if any is received, was
sought and, it was planned for a summary to be made
available at the data deposit link (https://doi.org/10.17605
OSF.I0/7K]S9). However, departing from the registered
study protocol, the Commission’s response is instead de-
scribed in the Results section. Hypothesis 2 is included in
case the Commission did not respond (although it in fact
did): the offering of gambling services to young people un-
der the age of 18 or 21 is illegal depending on the type of
gambling, per Article 54 of the Belgian Gambling Act of 7
May 1999. Therefore, the offering of paid loot boxes in any
game that is rated to be suitable for children aged 4+, 9+
and 12+ (i.e., not rated 17+) should be illegal and a stronger
case of suspected criminality can be put against any such
games found to contain paid loot boxes.

Assuming that the Belgian ban on loot boxes has been
effective to some perceivable degree, then the availability
of loot boxes in Belgium should be lower than previously
observed in other countries that have not actively regulated
this mechanic (e.g., the UK):

Hypothesis 3: Of the highest-grossing iPhone games,
fewer will contain paid loot boxes in Belgium than in
countries that have not banned loot boxes.

The 100 highest-grossing games were chosen to form
the sample for Hypotheses 1-3, following the methodology
of previous studies (Zendle et al., 2020; Xiao, Henderson,
Yang, & Newall, 2021; Xiao, Henderson, & Newall, 2021),
because these are the most popular games that generate
the most amount of revenue for video game companies.
Globally, the 100 highest-grossing mobile games reportedly
accounted for 53.5% of all player spending on those plat-
forms in 2020 (Chapple, 2021). Generally, players are most
likely to encounter and engage with these games, and the

Belgian Gaming Commission should be most heavily scruti-
nising these games when undertaking compliance actions.
Relevant stakeholders, including players, parents and reg-
ulators, would be most interested in the compliance situ-
ation amongst these best commercially performing games.
Previous studies have noted that the highest-grossing
games should be the most compliant and therefore do not
necessarily reflect the compliance situation with lower
grossing games (and this limitation is recognised in the
Discussion section); however, the 100 highest-grossing
games do represent the most objective and reasonably
practicable sample (Xiao, Henderson, & Newall, 2021; Xiao,
Henderson, Yang, & Newall, 2021). For Hypothesis 3 in par-
ticular, a sample size of 100 games allowed for the pre-
sent study to be directly comparable to the Zendle et al.
(2020), the Xiao, Henderson, Yang, & Newall (2021), and
the Xiao, Henderson, & Newall (2021) samples of the 100
highest-grossing iPhone games and remove any potential
biases that might arise from choosing a differently justified
and constituted sample of a potentially different size.

For the Belgian ban on loot boxes to be deemed fully
effective, it must not only reduce loot box availability
through the usual domestic channel of downloading iPhone
games from the Belgian Apple App Store but also prevent
potential technical circumventions (e.g., downloading the
games from the UK Apple App Store from within Belgium
and purchasing loot boxes in that version of the game). Pre-
venting such circumventions appears technically difficult
and is therefore unlikely to have been accomplished:

Hypothesis 4: UK iPhone games known to contain paid
loot boxes will continue to offer them for sale even
when the phone is within geographical and jurisdic-
tional Belgium.

The contribution from the present study also has wider
implications for other regulatory domains because it empir-
ically examines and assesses companies’ compliance with
criminal law, specifically in relation to the challenging reg-
ulation of novel technologies and new media: have com-
panies changed their corporate behaviours because of a
specific legal development? Such an exercise is nearly im-
possible to do objectively in most other contexts. However,
the highest-grossing list of video games provides for an
impartial way to assess compliance with gambling law
amongst the best commercially performing companies that
would be far more difficult, if not impossible, to do in rela-
tion to, e.g., physical, traditional gambling venues or online
(including cryptocurrency) gambling websites (whose rela-
tive popularity and financial performance are more difficult
to measure and compare).

2. Method

Replicating the established methodology of Xiao, Hen-
derson, Yang, & Newall (2021) and aiming to collect data
from a relatively diverse range of video games, the 100
highest-grossing iPhone games on the Belgian Apple App
Store on 28 May 2022 as reported by App Annie (since re-
branded to data.ai), an authoritative independent analytics
company, were selected to form the sample. If a game on
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the captured list was (i) no longer available for download
by the data collection period or (ii) a duplicate of a higher-
ranked game whose data was already collected (two exclu-
sion criteria applied in Xiao, Henderson, Yang, & Newall
(2021)), then it would have been excluded from the sample
and replaced with the next highest-ranking game, e.g., the
101th highest-grossing game in the first instance. In total,
100 games were coded.

The Country/Region setting of the Apple ID that was
used on the coder’s iPhone was set to Belgium to ensure
that the Apple App Store that loads is the Belgian Apple
App Store. This guarantees that the game that was down-
loaded from then on was the Belgian version of the game
specifically uploaded to and made available on the Belgian
Apple App Store (regardless of whether or not the video
game company actually made it different from the ver-
sion(s) uploaded to other country’s Apple App Stores). In
addition, the coder physically travelled to Belgium to en-
sure that he was within the Belgian geographical and legal
jurisdiction when conducting the data collection. This was
preferable to, for example, using a VPN (Virtual Private
Network) to spoof the coder’s IP (Internet Protocol) address
to be in Belgium even though the coder has remained phys-
ically in a non-Belgian jurisdiction, because such a coder
would technically not be under the jurisdiction of Belgian
gambling law (as he is not physically within the country),
even if he is playing the Belgian version of the game down-
loaded from the Belgian Apple App Store.

The following variables were measured:

Apple age rating

This variable was coded using the relevant age rating in-
formation displayed on the game’s Belgian Apple App Store

page.
Presence of paid loot boxes

A ‘paid loot box’ was defined as being either an Embed-
ded-Isolated random reward mechanism (which is a video
game mechanic that players must pay real-world money to
activate and which provides randomised rewards that do
not possess direct real-world monetary value) or an Embed-
ded-Embedded random reward mechanism (whose activa-
tion also must be paid for by players with real-world money
but which does provide randomised rewards that possess di-
rect real-world monetary value), as defined by Nielsen &
Grabarczyk (2019). An amendment must be made to the
methodology of Xiao, Henderson, Yang, & Newall (2021),
which assessed this variable based firstly on 40 minutes of
gameplay and, if no such mechanic was found within that
time, then based on up to 2 hours of internet browsing of
video streams and screenshots. This is because it is not pos-
sible to rely upon internet browsing at all for the present
study as the coder cannot know whether the video streams
or the screenshots that he observes were captured from a
Belgian version of the game. Only by playing a Belgian ver-
sion of the game can the coder be confident that he is cod-
ing the correct, national version of the game that was pos-
sibly amended to comply with the law. Therefore, to avoid

video streams and screenshots of non-Belgian versions of
the games from biasing the results, the coder spent up to
an hour playing the video game instead. If a paid loot box
cannot be identified within that timeframe, then the game
was coded as not containing paid loot boxes.

This design decision may cause the Belgian loot box
prevalence rate that was found by the present study to be
lower than the true value. However, this is unavoidable and
justifiable. Firstly, the present study is more concerned with
finding a non-zero value rather than the true value: the
presence of paid loot boxes in even one high-grossing game
severely challenges the effectiveness of the Belgian ban.
Secondly, in the most recent loot box prevalence research
of Xiao, Henderson, & Newall (2021), of the 77 games
amongst the 100 highest-grossing UK games that were
found to contain loot boxes, 73 games’ loot boxes were
identified through gameplay (94.8%), whilst only 4 games’
were determined through internet browsing (5.2%), so the
potential bias caused by coding games that must be coded
through internet browsing as not containing loot boxes
would be very minor (Xiao, Henderson, & Newall, 2021).
Thirdly, it was always potentially possible for a game to
have been thusly inaccurately coded as not containing paid
loot boxes even when it did because the coder could always
have been unable to identify such a mechanic even during
the combined 40 minutes of gameplay and 2 hours of inter-
net browsing. This was accepted as a justifiable inaccuracy
because this meant that a new player engaging with the
game (Whose experience the previous literature attempted
to replicate [Xiao, Henderson, & Newall, 2021; Xiao, Hen-
derson, Yang, & Newall, 2021]) would highly likely have not
encountered a paid loot box either. Fourthly, this approach
is also ‘fairer’ towards the video game industry in the sense
that if games whose paid loot box presence could not be
determined would instead be excluded from the sample
and replaced with the next highest-grossing game until a
game whose loot boxes could be found is assessed, then the
loot box prevalence rate would be artificially inflated to be
higher than the true value.

Further, if a so-called ‘sand box’ game, such as Minecraft
(Mojang, 2011) or Roblox (Roblox Corporation, 2012), that
contains a significant amount of third-party user-generated
content was included in the sample, then that game was as-
sumed by the coder to contain paid loot boxes without the
need for the coder to identify and screenshot such a me-
chanic (because choosing to base the coding on which spe-
cific third-party content would be subjective). However, the
game was deemed compliant with the law and coded as not
containing paid loot boxes if an official online post can be
found where the developer or publisher of that game specif-
ically states that user-generated content that is paid loot
boxes should not be offered in Belgium, similar, for exam-
ple, to the guidelines requiring loot box probability disclo-
sures that Roblox Corporation (2019) published.

Finally, it is noted that the coder only accessed and
screenshotted the loot box purchase screen and the Apple
App Store payment pop-up screen for the paid loot box.
The coder did not go through with the transaction by pay-
ing real-world money in exchange for paid loot boxes and

Collabra: Psychology 7

d-ajoije/eiqe||09/npa ssaidon-auljuoy/:dpy woly pepeojumoq

G 176 £20Z Blqe||00/8ZZ0E8/ | ¥9.LS/LI6/P

520z Iudy 62 uo Jasn Buoy BuoH jo Ayssenun Ano Aq jpd- |9,



Breaking Ban: Belgium’s Ineffective Gambling Law Regulation of Video Game Loot Boxes

confirm that the sale would indeed process. This is because
doing so would be illegal under Belgian gambling law. Ar-
ticle 4(2) of the Belgian Gambling Act of 7 May 1999 states
that: ‘It is prohibited for anyone to participate in a game
of chance ... when the person involved knows that it con-
cerns the operation of a game of chance or a gaming estab-
lishment which is not licensed in accordance with this Act.’
The coder, being an academic researcher of loot box reg-
ulation, possessed the knowledge that the relevant video
game company likely did not have a gambling licence and
therefore would arguably have been committing a crime if
he completed the loot box purchasing transaction.

Date and time of data collection

The date and time, based on Central European Summer
Time (or Central European Time, depending on which was
used by Belgium at the data collection period), on and at
which paid loot boxes were searched for was recorded.

Two previous studies, whose methodology the present
study is replicating, calculated for inter-rater reliability by
dual-coding 15.0% of the sample (Xiao, Henderson, &
Newall, 2021; Xiao, Henderson, Yang, & Newall, 2021). The
methodology has therefore been previously refined and
been found to be reliable (near-perfect or perfect agree-
ment was achieved). Therefore, the present study did not
calculate for inter-rater reliability. The raw data and a full
library of screenshots showing, inter alia, the Apple App
Store age rating and in-game loot box purchase pages for
each game is available via https://doi.org/10.17605/0SF.10
7KJS9 for public scrutiny.

An alpha level of .05 was used for all statistical tests.

Hypothesis 1 would have been accepted had zero, one,
or two of the 100 highest-grossing games that were coded
contained paid loot boxes.

Hypothesis 2 would have been accepted had zero, one,
or two of the games, within the 100 highest-grossing games
that were coded, that received an Apple Age Rating of 4+,
9+, or 12+ (i.e., not 17+) contained paid loot boxes.

A Belgian loot box prevalence rate of 0.0% should be
found amongst all games studied and amongst those games
studied that were deemed suitable for underage players.
However, considering that one previous loot box prevalence
study identified an 1.0% false positive rate through its data
collection process (Zendle et al., 2020), to provide for type
1 error control, Hypotheses 1 and 2 would have been ac-
cepted even had up to two Belgian games studied are iden-
tified as containing paid loot boxes (i.e., a prevalence rate
of up to 2.0% would have been deemed as effective elimi-
nation of loot boxes from the Belgian market). Considering
that some video games might contain loot boxes which are
duly licensed by the Belgian Gaming Commission (whose
confirmation was sought by the present study, as explained
below), any games that were so licensed would have been
excluded from the sample for the purposes disconfirming
Hypotheses 1 and 2.

Hypothesis 3 was tested using a binomial test (two-sided
test) to identify whether the percentage of the 100 highest-
grossing iPhone games containing loot boxes in Belgium
that was found by the present study was significantly differ-

ent from a hypothetical loot box prevalence rate of 65.0%,
which a Western country that has not restricted loot box
sales is assumed to have.

The hypothetical 65.0% figure is derived from a holistic
consideration of historical loot box prevalence rates in
other countries found by the prior literature. Zendle et al.
(2020) found the UK iPhone loot box prevalence rate
amongst the 100 highest-grossing games in February 2019
to be 59.0% (Zendle et al., 2020); Rockloff et al. (2020)
found the Australia loot box prevalence rate amongst the 82
‘best selling’ games on various platforms (e.g., PC, console,
and mobile) between August and October 2019 to be 62.0%
(Rockloff et al., 2020); Xiao, Henderson, Yang, & Newall
(2021) found the Chinese iPhone loot box prevalence rate
amongst the 100 highest-grossing games in June 2020 to be
91.0% (Xiao, Henderson, Yang, & Newall, 2021); and Xiao,
Henderson, & Newall (2021) found the UK iPhone loot box
prevalence rate amongst the 100 highest-grossing games in
June 2021 to be 77.0% (Xiao, Henderson, & Newall, 2021).
The comparatively high Chinese 91.0% prevalence rate ap-
pears to be an outlier that has been influenced by Far East
Asian cultural factors that would not affect a hypothetical
Western country that has not regulated paid loot boxes;
therefore, little reliance is placed on that datum. The
Rockloff et al. Australian 62.0% is derived from games on
various consoles, whilst it is known that games on mobile
platforms (e.g., the iPhone platform which the present
study assessed) tend to contain more loot boxes (Zendle
et al., 2020); therefore, the 62.0% value might not reflect
the contemporaneous Australian loot box prevalence rate
amongst mobile games specifically, which likely would have
been higher. A comparison of Zendle et al. (2020)'s 2019 UK
data with Xiao, Henderson, & Newall's 2021 UK data sug-
gest that the loot box prevalence rate have increased due to
a variety of reasons, including that the 2019 59.0% datum
might have been an underestimation, due to certain paid
loot box implementations not having been recorded (Xiao,
Henderson, & Newall, 2022). Xiao, Henderson, & Newall's
2021 77.0% figure is the closest comparator for the pre-
sent study, in terms of data collection time; however, in
context, it is comparatively higher than other values pre-
viously observed in Western countries. Accordingly, a hy-
pothetical value of 65.0%, which is slightly higher than the
previously observed Zendle et al. UK 59.0% and Rockloff
et al. Australian 62.0% values (which were likely slight un-
derestimations), but which is lower than the comparatively
high Xiao, Henderson, & Newall. UK 77.0% value, was used.
This 65.0% value errs on the side of caution and avoid
potentially overestimating the reduction effect of the Bel-
gian ban, although unavoidably it is possible that the effect
might consequently be underestimated.

In the absence of any prior guidance on what effect size
would constitute a ‘legally meaningful’ and ‘socially benefi-
cial’ regulatory measure, a smallest effect size of interest of
Hedges’ g = -.15 is proposed based on the potential useful-
ness of the results to the end users (Dienes, 2021). The in-
tended end users would be the policymakers in other coun-
tries who might be considering taking the same regulatory
action that Belgium has already taken: importantly, besides
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the Belgian Gaming Commission having issued its inter-
pretation of Belgian gambling law and thereby threatened
criminal prosecution of non-compliant companies imple-
menting paid loot boxes, little else appears to have been
done by the Belgian Gaming Commission in terms of en-
forcement; therefore, thus far, the costs that have been in-
curred by Belgium in its attempt to regulate loot boxes
have been relatively low. Accordingly, realistic policymak-
ers seeking to expend a similarly low amount of resources
to regulate loot boxes would likely not expect a particularly
high reduction to loot box prevalence in Belgium (e.g., for
the loot box prevalence rate to be reduced by at least 50
percentage points, i.e., to 15.0% or lower). Nonetheless,
these policymakers would likely still expect some perceiv-
able reduction (e.g., for the loot box prevalence rate to be
reduced by at least 10 percentage points, i.e., to 55.0% or
lower) before being persuaded to emulate the Belgian ban,
considering that some regulatory costs have been incurred
by Belgium and that Belgian consumers have been given the
(potentially incorrect) impression that loot boxes have been
effectively eliminated from the market. Recognising that
some policymakers might be more hesitant to restrict play-
ers’ freedom to purchase loot boxes and video game com-
panies’ commercial interests and therefore be more cau-
tious when relying on the results (e.g., they might view a
reduction of 10 percentage points or less as being insuffi-
ciently persuasive), it is proposed, conservatively, that the
vast majority of policymakers would likely consider a reduc-
tion of at least 15 percentage points (i.e., for the loot box
prevalence rate to be 50.0% or lower) as demonstrating the
effectiveness of Belgium’s loot box ban (as implemented in
its relatively low-cost manner) and be persuaded to poten-
tially emulate the Belgian regulatory actions in their own
countries. Accordingly, setting the Hedges’ g at -.15, a pri-
ori power analysis using G*Power has determined, given
an o value of .05: the present sample of 100 games would
achieve .86 power in a two-sided test for finding a statisti-
cally significant difference between the Belgian and the hy-
pothetical 65.0% prevalence rates (see Figure S1) (Buchner
et al., 2020).

As to interpretation, had the Belgian value been signif-
icantly lower than 65.0%, then Hypothesis 3 would have
been accepted and the present study would have concluded
that it is possible that the Belgian ‘ban’ may have been
effective at reducing paid loot box prevalence in Belgium
and that this measure could be considered for adoption in
other countries, although it must also be recognised that
national differences between Belgium and the previously
assessed Western countries (i.e., the UK and Australia), and
the passage of time between the data collection points,
may also have contributed to the results. The present study
would have then recommended other countries’ policymak-
ers and regulators to consider adopting a similar measure
if they desire to reduce paid loot box prevalence rates in
their country: how strongly this recommendation would
have been put by the present study in the Discussion sec-
tion would have depended on the Belgian loot box preva-
lence rate that would have been identified (a reduction to
below 50.0% would have been deemed as effective, whilst a

reduction to below 25.0% would have been deemed as very
effective). In contrast, had the Belgian value been signif-
icantly higher than 65.0%, then Hypothesis 3 would have
been rejected and the present study would have concluded
that the Belgian ban has been ineffective, noting the same
abovementioned limitations. The present study would have
then cautioned against other countries’ policymakers and
regulators from making the assumption that a loot box ban
will necessarily be effective, and concluded that the Bel-
gian measure should not be adopted by other countries un-
less effective enforcement can be guaranteed or some other
improvements are made. Further, reasoned criticism of the
apparent lack of enforcement actions by the Belgian Gam-
ing Commission would also have been made. However, had
no significant difference been found, then the present study
would have stated that no sufficient evidence that the Bel-
gian ban affected paid loot box prevalence in Belgium has
been found, thus Hypothesis 3 can be neither confirmed
nor disconfirmed. Alternative research methodologies for
future studies would have been discussed.

For Hypothesis 4, firstly, the coder arrived in geographi-
cal and jurisdictional Belgium with an iPhone pre-installed
with UK versions of the following three popular and high-
grossing games (known to contain paid loot boxes in the
UK) that reflect operating companies from various regions
of the world: Hearthstone by the US company Blizzard En-
tertainment, Brawl Stars by the European, Finnish company
Supercell Oy, and Genshin Impact by the Chinese company
miHoYo Co., Ltd.. The sample size was limited to three
highly popular games due to practical constraints on re-
search resources. These three popular games were chosen
because they have been widely published across the world
(including in both the UK and China) and have consistently
performed well financially. Importantly, engagement with
loot boxes is a fundamental and arguably unavoidable and
inalienable aspect of all three games’ gameplay and mon-
etisation because the vast majority of in-game content (e.g.,
playable characters) requires engagement with loot boxes
to unlock (at least in the UK version of the games). These
three games also represent how companies from three dif-
ferent regions of the world might have taken technological
steps to comply with Belgian law and prevent potential cir-
cumvention. In the unlikely event that any of these three
games becomes unavailable for download and online game-
play (e.g., removed from the Apple App Store), another pop-
ular game developed by a company from the same region
as the unavailable game; known to contain paid loot boxes
in the UK; and in which paid loot boxes represent a fun-
damental aspect of the game’s gameplay and monetisation
would be chosen to replace that game. With the Country/
Region setting of the Apple ID initially set to the UK, the
coder then attempted to access the paid loot box purchase
screen and the Apple App Store payment pop-up screen
and record their experience from within Belgium. Then,
the Country/Region setting of the Apple ID was changed
from the UK to Belgium, and the coding process was re-
peated. Thusly, the two potential possibilities of setting the
phone’s geographic location to either Belgium or a non-
Belgian country were tested. Subsequently, the three games
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were deleted from the iPhone. Secondly, whilst within geo-
graphical and jurisdictional Belgium, the coder changed the
Country/Region setting of the Apple ID to the UK and at-
tempt to access the UK Apple App Store to download the
UK versions of those three games within Belgium. Then, the
coder attempted to access the paid loot box purchase screen
and the Apple App Store payment pop-up screen and record
their experience again. Therefore, two potential ways to cir-
cumvent the Belgian ban were tested: firstly, by bringing
non-Belgian version of the games into the country and us-
ing them to purchase loot boxes, and, secondly, by down-
loading non-Belgian version of the games from within Bel-
gium and using them to purchase loot boxes. Hypothesis
4 would have been accepted, had loot box purchase been
possible within one or more of the games using any of the
abovementioned methods. The interpretation would have
been that the law can be easily circumvented by dedicated
players; the Belgian Gaming Commission should therefore
consider ways to force video game companies to better en-
force compliance with the law. However, had loot box pur-
chase been not possible within one or more of the games
using any of the abovementioned methods, then the inter-
pretation would have been that the law could not be cir-
cumvented in the simple ways that have been attempted,
although other potential circumventions remain untested
and possible. The present study would have concluded that
companies might have taken some technological measures
to prevent circumventions of the Belgian ban, although fur-
ther evidence would be required to confirm this (e.g., con-
tacting the relevant company to request for confirmation of
the compliance actions that have been taken).

In accordance with the Danish Code of Conduct for Re-
search Integrity (Ministry of Higher Education and Science
(Denmark), 2014), as adopted by the IT University of
Copenhagen, the present study did not require research
ethics assessment and approval because no human partic-
ipants or personal data were involved and only publicly
available information was examined and recorded.

3. Results

Statistical analysis was conducted using Stata, version
15.1, except for the 95% confidence intervals, which were
calculated using R, version 4.2.1.

3.1. Confirmatory analysis

3.1.1. Paid loot box prevalence in Belgium and
effectiveness of the ‘ban’

Of the 100 highest-grossing Belgian iPhone games on 28
May 2021, 82 games contained loot boxes (82.0%). Their
Apple App Store age ratings are summarised in Table 1.

Game 36 (The Lord of the Rings: War (NetEase, 2021))
could no longer be downloaded by the time of data col-
lection and was therefore replaced with the next highest-
grossing game, Game 101 (Bingo Frenzy-Live Bingo Games
(Gluon Interactive, 2020)), as preregistered. Further discus-
sion of how the commencement of the present study may

Table 1. Apple App Store age rating of games
containing loot boxes (cumulative; N= 100)

Apple Total Number of Percentage

App number of games that containing

Store games contain loot loot boxes

Age (cumulative) boxes [95% Cl]

Rating (cumulative)

4+ 24 13 54.2%
[34.3%,
74.1%]

9+ 42 29 69.0%
[55.0%,
83.0%]

12+ 86 69 80.2%
[71.8%,
88.6%]

17+ 100 82 82.0%
[74.5%,
89.5%]

have caused the removal of Game 36 is set out in Appendix
3.

Game 8 (Roblox) was duly coded as containing loot boxes
as preregistered because, although loot boxes were not en-
countered through gameplay, it is known that loot boxes
are implemented by third parties as user-generated content
in this game and the developer and publisher of Roblox did
not explicitly require that such user-generated loot boxes
be blocked from purchase in Belgium.

Game 50 (Governor of Poker 3 — Friends (Youda Games &
Azerion, 2016)) and Game 78 (DRAGON BALL Z DOKKAN
BATTLE (Akatsuki & Bandai Namco Entertainment, 2015))
implemented Isolated-Isolated random reward mecha-
nisms, as defined by Nielsen & Grabarczyk (2019), that pro-
vided randomised rewards, but the player did not have to
pay real-world money to engage with them. These mechan-
ics would have been capable of constituting a paid loot box
(specifically, an Embedded-Isolated random rewards mech-
anism); however, both games took technical measures to
prevent loot box purchase from within Belgium using real-
world money. Specifically, the coder was prevented from
spending real-world money to purchase the ‘premium’ vir-
tual currency that would then be used to purchase loot
boxes. The Apple App Store payment pop-up screen was
rendered inaccessible. In Game 50, a pop-up window ap-
peared indicating that ‘Buying virtual items is no longer
possible in Belgium,” as shown in Figure 1. In Game 78, the
in-game shop simply did not display any premium currency
as being purchasable without providing any explanation, as
shown in the left pane of Figure 2. These two games were
therefore compliant with Belgian law (due to the inability
of the coder to purchase loot boxes using real-world money)
and accordingly coded as not containing paid loot boxes.
Exploratory analysis was conducted to attempt to circum-
vent the technical measures implemented in both games, as
detailed below.

Hypothesis 1 was rejected because 82 (which is more
than two) of the 100 highest-grossing Belgian iPhone
games contained paid loot boxes.
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PAYMENT BLOCKED

Buying virtual items is no
longer possible in Belgium. See
the FAQ’s on how to obtain
additional chips.

Figure 1. A pop-up window appeared to prevent any in-game purchase in Game 50 (Governor of Poker 3 - Friends)
when this was attempted in geographical and jurisdictional Belgium without attempting any circumvention.

© 2022 Youda Games & Azerion.

Hypothesis 2 was rejected because 69 (which is more
than two) of the 86 highest-grossing Belgian iPhone games
that received an Apple Age Rating of 4+, 9+, or 12+ (i.e., not
17+) contained paid loot boxes.

In response to the author asking for the Belgian Gaming
Commission to confirm whether any of the games found to
contain loot boxes were duly licensed in an email dated 20
June 2022, the Commission did not provide a written re-
sponse to that inquiry (and therefore none could be made
available at the data deposit link as stated in the registered
protocol). Instead, the Commission met with the author
on 24 June 2022 and stated that this could be manually
checked by the author and referred the author to public
resources provided by the Belgian Gaming Commission
(specifically, an exhaustive list of companies that are li-
censed to provide gambling services in Belgium [Belgische
Kansspelcommissie [Belgian Gaming Commission], 2022b]).
Using that list, it was determined that none of the 82 games
found to be offering loot boxes for sale in Belgium (0.0%)
were duly licensed. Identity V, the game operated by the
same company as the removed Game 36 (discussed below),
was also not licensed. Indeed, under the current gambling
law regulatory regime in Belgium, the Belgian Gaming
Commission is not legally empowered to be able to approve
and license the provision of loot boxes or any randomised
monetisation methods in video games as gambling (given
that these cannot fit under any recognised licence cate-
gories), so no video game company can even apply for a li-
cence, let alone successfully obtain one. The Belgian Gam-
ing Commission has confirmed this legal point in the same
meeting with the author on 24 June 2022.

Hypothesis 3 was rejected using a binomial test (two-
sided test), which revealed that the Belgian loot box preva-
lence rate of 82.0% was significantly higher (p < .001) than
the hypothetical 65.0% prevalence rate.

3.1.2. Potential circumvention of the ban

Hypothesis 4 was accepted because all three preregis-
tered potential circumventions of the Belgian ban in the
three examined games were successful. Pre-downloaded UK
versions of the games worked without any hindrance and
allowed loot box purchase within geographical and jurisdic-
tional Belgium, regardless of the Apple ID’s Country/Region
settings being set to the UK or Belgium. The coder was also
able to download the UK versions of the games from within
Belgium and access the in-game loot box purchase pages
and Apple App Store payment pop-up screens.

3.2. Exploratory analysis

3.2.1. Another game operated by the same operator
as the removed Game 36

NetEase, the company operating Game 36, also operated
another relatively popular game, Identity V (NetEase, 2018),
that was not within the highest-grossing list studied. Iden-
tity V was known to contain loot boxes in the UK and in
China but has not been removed from any countries’ Apple
App Store as of 7 June 2022. Exploratory analysis revealed
that the Belgian version of Identity V continued to contain
paid loot boxes in Belgium.

3.2.2. Excluding simulated casino games from the
analysis for Hypothesis 3

In relation to Hypothesis 3, to err on the side of caution,
an exploratory test was conducted to address the potential
concern that the considerable prevalence of ‘social casino
games’ or ‘simulated casino games’ (which are video games
in which ‘players can spend real-world money to buy more
stakes to continue participating in simulated gambling’
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Figure 2. Left pane: The premium currency used to purchase loot boxes did not appear in the in-game shop and
could not be bought using real-world money in Game 78 (DRAGON BALL Z DOKKAN BATTLE) when the coder was
physically in geographical and jurisdictional Belgium with a Belgian IP (Internet Protocol) address. Right pane:
The premium currency appeared in the in-game shop and became purchasable when a Japanese VPN (virtual
private network) was used to spoof the coder’s IP address to be non-Belgian.

© 2022 Akatsuki Inc. & Bandai Namco Entertainment

[Xiao, Henderson, & Newall, 2022]) amongst the sample
may have overly exaggerated the prevalence of ‘loot boxes’
(widely defined) in Belgium. The Belgian Gaming Commis-
sion has confirmed in the same meeting with the author on
24 June 2022 that it does recognise the randomised mon-
etisation methods in ‘simulated casino games’ as legally
constituting ‘gambling’ (i.e., there is no distinction between
the two concepts in Belgium in contrast to in most other
countries where the two are treated differently in law as
‘simulated casino games’ are not seen as gambling and not
recognised as legally constituting ‘gambling’ elsewhere).
However, there is debate within the academic literature
as to whether ‘simulated casino games’ should, by defin-
ition, be deemed as ‘containing loot boxes’ or an Embed-
ded-Isolated random reward mechanism (Xiao, Henderson,
& Newall, 2022; cf. Zendle et al., 2022). The coder deemed
15 of the 100 games to be ‘simulated casino games’ (15.0%).
This was defined as any games that allowed the player to
spend real-world money to participate in simulated tradi-
tional gambling activities, i.e., ‘games of chance’ or ‘mixed
games of chance and skill,” such as slot machines, poker,

bingo, belote, and craps. Particular attention is drawn to
Game 77 (UNO!™ (Mattel163, 2018)), which was coded as
a simulated casino game because it involved players com-
peting against each other to win or lose premium virtual
currency (similarly to simulated casino games involving
poker) whilst playing a simulated version of the tabletop
game UNO (Robbins, 1971), which itself is a mixed game
of chance and skill that has reportedly been played physi-
cally as a form of gambling (Awtaney, 2012). Amongst the
other 85 non-‘simulated casino games,” 68 contained loot
boxes (80.0%; 95% CI: [71.5%, 88.5%]). A binomial test
(two-sided test) revealed that the Belgian loot box preva-
lence rate amongst non-‘simulated casino games’ of 80.0%
was still significantly higher (p = .003) than the hypotheti-
cal 65.0% prevalence rate. For clarity, this 80.0% prevalence
rate is not comparable to the 59.0% derived from Zendle et
al. (2020)'s UK data collected in 2019 because in that study
simulated casino games were generally coded as not con-
taining loot boxes (Xiao, Henderson, & Newall, 2022; cf.
Zendle et al., 2022), whilst this exploratory analysis instead
excluded simulated casino games.
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3.2.3. Circumvention of the removal of games from
the Belgian market

One further potential circumvention was attempted suc-
cessfully through exploratory analysis. The three games
that were preregistered to be examined all continued to be
available on the Belgian national Apple App Store. Some
games (e.g., Fire Emblem Heroes (Nintendo, 2017) and Ani-
mal Crossing: Pocket Camp (Nintendo, 2017)) were known to
have been removed from the Belgian store entirely. It was
not known whether such games could still be downloaded
from within geographical and jurisdictional Belgium by set-
ting the Apple ID’s Country/Region settings to a country
where those games remain available, e.g., the UK. During
the data collection period, Blizzard Entertainment decided
not to publish Diablo Immortal (Blizzard Entertainment &
NetEase, 2022) in Belgium and the Netherlands, citing ‘the
current operating environment for games in those coun-
tries,” (Phillips, 2022) which can reasonably be inferred to
mean these two countries’ loot box regulation (Partis,
2022).Z The coder was indeed unable to find or download
Diablo Immortal from the Belgian Apple App Store. How-
ever, the coder was able to do so by setting the Apple ID’s
Country/Region settings to the UK and downloading the
game from the UK Apple App Store whilst within geograph-
ical and jurisdictional Belgium. The premium currency used
to purchase the loot boxes implemented in Diablo Immortal
was also purchasable using real-world money from within
Belgium. This shows that any corporate actions to remove
or not publish a certain game containing loot boxes in Bel-
gium specifically can be easily circumvented if that game
continues to be available on another country’s Apple App
Store.

3.2.4. Games that actively prevented loot box
purchase

Of the 84 games that were potentially capable of selling
loot boxes in exchange for real-world money (the 82 games
containing paid loot boxes plus Games 50 and 78), only two
games (2.4%) took technical measures to prevent loot box
purchase with fiat currency.

Game 50 prevented all in-game purchases: cosmetic
items that were entirely unrelated with any randomised
monetisation methods were also not purchasable with real-
world money. Attempts to make any in-game purchases
in Game 50 failed. This state-of-affairs was illogical, be-
cause if all in-game purchases were blocked, then this game
could not therefore gross any money at all and so surely
should not be capable of being the 50th high-grossing game
on the Belgian Apple App Store. The present study could
not determine what exact technical measures were taken
to block in-game purchase from within Belgium. However,
two methods to circumvent the technical measures were at-
tempted to make an educated guess. Firstly, using a VPN

from within Belgium to spoof one’s IP address to be non-
Belgian, and secondly, taking the Belgian version of the
game outside of the country. Whilst within geographical
and jurisdictional Belgium, Proton VPN was used to change
the coder’s IP address to Japan. Purchases for the premium
currency were then attempted on the same Belgian Apple
ID and user account, and these were not blocked (as the
pop-up window shown in Figure 1 did not appear) and were
instead allowed to advance to the Apple App Store payment
pop-up screen. Turning off the VPN promptly made virtual
items unpurchasable again. Secondly, the phone containing
the Belgian version of the game and with Belgian Apple App
Store settings was physically brought outside of geographi-
cal and jurisdictional Belgium. When the coder was in War-
saw, Poland, in-game purchasing was possible, similarly to
when a VPN was turned on. Game 50 did not ask for, and
did not have, permission to access the coder’s phone’s geo-
graphical location. Therefore, it is likely that the technical
measure that has been taken was a simple IP address check
to confirm whether the player is within Belgium. This block
on in-game purchase being easily circumventable may par-
tially explain why Game 50 still managed to gross money
through the Belgian Apple App Store, despite Belgian play-
ers being (in theory) prevented from purchasing anything.
The fact that Game 50 remains a high-grossing game sug-
gests that a considerable number of Belgian players are
likely circumventing this technical measure. Regardless of
its imperfect efficacy, Game 50 should still be commended
for at least attempting to implement a technical block on
loot box purchase from within Belgium because it might
have successfully prevented some players from spending
money: analysing user reviews of the game, which is be-
yond the ambit of the present study, may shed further light
on that point. Turning on a Japanese VPN and being phys-
ically in Poland similarly allowed the coder to purchase the
premium currency required to buy loot boxes in Game 78,
as shown in the right pane of Figure 2.

Immediately prior to the coder’s physical departure from
geographical and jurisdictional Belgium on 2 July 2022, in-
game purchasing was attempted again in both Games 50
and 78 whilst at Brussels International Airport. For rea-
sons unknown, in-game purchase was possible in Game 50
temporarily without any attempted circumventions (e.g., no
VPN was switched on). The pop-up window shown in Figure
1did not appear, and the coder was able to access the Apple
App Store payment pop-up screen. Relevant screenshots
are available at the data deposit link. This again demon-
strates that the technical measures taken might fail at
times. In-game purchasing was again rendered not possible
in Game 50 when attempted 10 and 40 minutes after the
initial successful attempt at Brussels International Airport.
In-game purchasing remained not possible in Game 78
when no circumvention was attempted. Temporary failures
of the technical measures, without the player intentionally
trying to circumvent them, represent another potential rea-

2 For the Dutch law position on loot boxes in video games, see Xiao & Declerck (2022).
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son why these two games have continued to nonetheless
generate revenue from Belgium.

3.2.5. Comparability with previous studies in other
countries

Peer review comments of the present study’s stage 1 reg-
istered report manuscript suggested that context should
be provided as to how comparable the present results are
to those of previous studies (Karhulahti et al., 2022). The
100 highest-grossing iPhone games in the UK on 28 May
2022 was compared with the Belgian list (including Game
36, which was, however, excluded from the present study’s
sample): 70 games (70.0%) appeared on both lists. Amongst
the 50 highest-grossing games, the overlap of 42 games
(84.0%) was even more apparent. This demonstrates that
there is a substantial degree of similarity between the two
countries’ highest-grossing lists, and that the results from
these two countries are reasonably comparable, if done
with some caution. Additionally, the 50 highest-grossing
list of Android games in Belgium on 21 June 2021 (Xiao,
Henderson, & Newall (2021)'s UK data collection date) and
the list on 28 May 2022 were compared: 35 games (70.0%)
appeared on both lists. This further supports the direct
comparison of the UK results of Xiao, Henderson, & Newall
(2021) with that of the present study. Data for the Android
platform was used because the relevant historical iPhone
data were no longer accessible. Zendle et al. (2020) has pre-
viously found near identical loot box prevalence rates on
the Android and iPhone markets in 2019. For reference,
70.0% of the 100 and 88.0% of the 50 highest-grossing
games on the iPhone and Android platforms in Belgium
overlapped on 28 May 2022.

4. Discussion
4.1. No reduction to Belgian loot box prevalence

As of mid-2022, 82.0% of the highest-grossing iPhone
games in Belgium continued to sell loot boxes for real-
world money and seemingly continued to heavily rely on
such randomised mechanics to monetise and generate rev-
enue. For the avoidance of doubt, in each of these 82
games, players were able to either directly spend real-world
money, or indirectly spend premium currency that is pur-
chasable using real-world money, to engage with a ran-
domised monetisation method whose results are unknown
at the point of purchase. The Belgian Gaming Commission
has confirmed that ‘loot boxes’ as defined by the present
study’s Method section would legally be recognised as
‘gambling’ in Belgium according to the Commission’s inter-
pretation in a meeting with the author on 24 June 2022.

The Belgian ‘ban’ on loot boxes, as instituted by the Bel-
gian Gaming Commission through the pronouncement of
its interpretation of the law and its threat of criminal pros-
ecution of non-compliant companies in April 2018 (Bel-
gische Kansspelcommissie [Belgian Gaming Commission],
2018b), did not appear to have an effect on the prevalence
of paid loot boxes four years after the event. Certain well-
known companies have taken compliance actions by either
removing the ability to purchase loot boxes with real-world

money from their games or removing their games (that rely
on loot boxes to generate revenue) from the Belgian market
entirely (2K Games, 2018a; Blizzard Entertainment, 2018;
Electronic Arts, 2019; Nintendo, 2019). As recently as June
2022, Blizzard Entertainment actively complied with the
ban by not publishing Diablo Immortal in Belgium (Phillips,
2022). However, these widely reported instances of compli-
ance by well-known companies appear to be the exceptions
rather than the rule. Other companies have had four years
to comply with the law and evidently have yet to do so.

The mid-2022 Belgian loot box prevalence rate of 82.0%
is numerically higher than the mid-2021 UK loot box preva-
lence rate of 77.0% (where no effective loot box regulation
has been imposed or enforced) (Xiao, Henderson, & Newall,
2021). However, this could simply be due to loot boxes be-
coming increasingly more prevalent due to the passage of
time, which is a general trend that has previously been
observed amongst UK iPhone games (Xiao, Henderson, &
Newall, 2022). Therefore, no point is taken in relation to
this higher value in Belgium. It should not be suggested
that loot box prevalence has somehow become higher due
to, or despite, the ban. The present study provides evidence
that the Belgian ban does not appear to have effectively re-
duced loot box prevalence.

In short, the Belgian ‘ban,” as implemented, has not been
effective at reducing the broad availability of opportunities
to purchase loot boxes. The high loot box prevalence rate
on the Belgian Apple App Store shows that loot boxes con-
tinue to be widely available and easily accessible to video
game players, including children. Table 1 shows a trend
that games are more likely to contain loot boxes as their
age ratings increase; however, notably 54.2% of the games
deemed suitable for children aged 4+ (the lowest available
age rating) still contained loot boxes.

Importantly, although the ban may have caused some
games containing loot boxes to be removed, those removed
games’ positions on the highest-grossing list appear to
have simply been replaced by non-compliant games from
other companies that continue to contain loot boxes. It is
likely that some previous players of compliant games chose
to ‘migrate’ to instead spending money on non-compliant
games (although not all players would have done so). Com-
pliant companies are making less or no revenue: assum-
ing that the amount of money spent by players on video
games did not change following the ban, the non-com-
pliant companies have dishonestly taken a share of that
revenue away from compliant companies by implementing
illegal loot boxes. This represents the first negative conse-
quence of this unenforced ‘ban.’ The (generally more well-
known) companies that did comply with the law by re-
moving or not publishing their games likely cared more
about protecting their reputations and ensuring compli-
ance with the law than lesser-known companies. It would
seem that the since ‘vacated’ positions on the highest-
grossing list were then replaced with games from more un-
scrupulous (or at least less well-resourced) companies that
either actively decided not to comply with the law or were
unaware of their legal responsibilities to comply with the
ban. It is not unreasonable to suggest that the since re-
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moved and unpublished games likely would have been more
compliant with other legal requirements (e.g., data protec-
tion law) and offered better consumer protection measures
in relation to loot boxes than the non-compliant games
currently do, for example, in terms of potentially making
more prominent and accessible loot box probability disclo-
sures (Xiao, Henderson, Yang, & Newall, 2021) and pro-
viding better customer service (e.g., being more responsive
to parents’ refund requests for unpermitted spending by
children). Whether more established video game companies
(e.g., those that have international legal, compliance, and
localisation teams and are more heavily scrutinised by play-
ers, policymakers, and the press) might generally offer bet-
ter consumer protection than smaller companies should be
assessed by future research. In summary, contrary to im-
proving the consumer protection provided to Belgian play-
ers as intended, the ‘ban’ might have had the unintended,
opposite effect of creating a more dangerous environment
for players. The market has shifted towards higher risk ille-
gal providers. Crime must not pay; the law should never put
companies in a position whereby breaking the law becomes
more profitable than following it.

Other variables, such as the operators’ country of origin,
might also affect whether a company is more or less likely
to comply: for example, it is worth noting that Game 50
(one of two games that took technical measures to prevent
loot box purchase in Belgium) was developed and published
by Youda Games and Azerion, both of which are based in
Amsterdam, the Netherlands, a neighbouring country that
shares close cultural and linguistic links with Belgium, and
in which the potential illegality of loot boxes has been re-
cently highlighted. These two Dutch companies might have
more actively complied with the Belgian ban because they
were more aware of the regulatory environment in Bel-
gium. Note, however, that Game 78 (the other game that
blocked loot box purchase in Belgium) was developed and
published by Japanese companies, although the publisher,
Bandai Namco Entertainment, is one of the largest multi-
national video game companies in the world in terms of
revenue (Newzoo, 2022) and therefore likely was well-re-
sourced and had a knowledgeable compliance team. It is
worth noting here that maybe some (or even many) of the
companies found to still be selling loot boxes in Belgium
did not maliciously and knowingly chose not to comply
with the law but simply lacked sufficient local awareness
and resources to be aware of the ban. Follow-up research
on the individual companies as to their compliance deci-
sions (or lack of them) might prove fruitful at revealing
what measures could be taken to ensure that they become
better informed of, or better able to comply with, their legal
responsibilities.

Finally, a previous study has also noted that the likeli-
hood and effectiveness of the companies’ compliance might
also be affected by game ‘genre’ and the relative importance
of loot boxes as a monetisation method when compared to
other in-game microtransactions in a particular game (both
financially and in relation to the ‘core game loop’ [Sicart,
2015] (i.e., the essential sequence of actions that are re-
peated by the player over and over again to engage with

the game)) (Xiao, Henderson, & Newall, 2021). Player com-
munities might expect more from, and exert more pres-
sure on, certain games. Game 50 is a simulated casino game
in which using the purchased premium currency to engage
with simulated gambling activities (i.e., the ‘loot boxes’)
forms the core game loop. (As an aside, besides the fact
that Game 50 is still grossing a significant amount of money
from Belgium despite the technical block, one reason why
the game remains available in the market and was not re-
moved despite technically not being able to generate any
revenue from Belgium is that this game is a multiplayer
game. The non-paying Belgian players do provide some-
thing of value to the company: these players’ presence and
participation allow other paying players from other coun-
tries to compete against human players (rather than bots)
and potentially have more ‘fun’). Game 78 is a so-called
‘gacha’ game in which loot boxes are the principal mon-
etisation method and the player’s gameplay progression
revolves around engaging with the loot box mechanic
(Woods, 2022). Loot box mechanics are fundamental to
these two games’ designs, which might explain why the
companies operating these two games were more mindful
about complying with the Belgian ban. However, note also
that many of the non-compliant games identified by the
present study would also fall broadly within the definition
of a simulated casino game or a gacha game.

4.2. A toothless ‘ban’ that is not really a ‘ban’ in
practice

The Belgian ‘ban’ on loot boxes is not, at its essence, a
true ‘ban’ of the product. The Belgian Gaming Commission
did issue a report opining that loot boxes that require pay-
ment of real-world money to purchase constitute gambling
and are illegal if offered without a gambling licence (Bel-
gische Kansspelcommissie [Belgian Gaming Commission],
2018b). However, that report was issued only on the basis of
the in-depth examination of four then-popular video games
(Belgische Kansspelcommissie [Belgian Gaming Commis-
sion], 2018b, p. 18). The Belgian Gaming Commission has
not reportedly taken any further action in relation to loot
boxes since then, which means that the Belgian courts have
not had the opportunity to confirm whether that interpre-
tation is indeed valid. Contrast here with how the Dutch
gambling regulator’s previous interpretation of the law,
which sought to outlaw certain implementations of loot
boxes, has been applied in practice but has since been over-
ruled by the Dutch court (Xiao & Declerck, 2022). The
Dutch regulatory position on loot boxes is therefore cer-
tain. In contrast, the Belgian Gaming Commission’s inter-
pretation has neither been enforced nor challenged in
court, which means that its correctness is uncertain, de-
spite support by the academic legal literature (Cerulli-
Harms et al., 2020; Xiao, 2021b, 2022b). Besides merely
pronouncing its interpretation of the law and threatening
criminal prosecution of non-compliant companies (Belgis-
che Kansspelcommissie [Belgian Gaming Commission],
2018a), the Belgian Gaming Commission has not attempted
to actively enforce that interpretation in practice by actually
criminally prosecuting non-compliant companies for im-
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plementing loot boxes or seeking to otherwise remove loot
boxes from the national market. The Belgian Gaming Com-
mission has only passively waited for companies to comply:
a few did, but most did not. It is entirely unsurprising
that merely stating that the sale of a product (in this case,
loot boxes) is illegal under existing law, without also ac-
tively taking enforcement actions, did not lead to wide-
spread compliance. Consider here, in contrast, how en-
forcement actions are actively taken by the police of many
countries in relation to criminalised or otherwise controlled
products and services. Indeed, the Belgian Gaming Com-
mission does take active enforcement actions against web-
sites offering more traditional forms of illegal gambling
(e.g., blackjack) by identifying them on a published list in
addition to threatening a fine (Belgische Kansspelcom-
missie [Belgian Gaming Commission], 2022a, 2022c). Loot
boxes, however, were not subjected to similar enforcement
actions.

4.3. The positives: encouraging public debate and
providing some protection

In terms of the benefits of the Belgian regulatory ap-
proach as it stands, the initial publication of the Belgian
‘ban’ on loot boxes by the Belgian Gaming Commission
led to popular reporting and public discussion and debate
of the loot box issue in Belgium and in other countries
(Gerken, 2018), which were of benefit to the consumers of
all countries by facilitating better awareness of this issue
and the potential harms of loot boxes. Indeed, policymak-
ers, (Digital, Culture, Media and Sport Committee of the
House of Commons (UK), 2019, p. 33, paras 92-93; Select
Committee on the Social and Economic Impact of the Gam-
bling Industry of the House of Lords (UK), 2020, p. 111, para
427) regulators (Ministerio de Consumo [Ministry of Con-
sumer Affairs] (Spain), 2021, p. 6), the media (BBC, 2019),
and some players (see Macey & Buji¢, 2022) in other coun-
tries often pointed to Belgium as a good example of tak-
ing proactive action to address loot box harms and argued
for their own countries to emulate the Belgian approach.
Undoubtedly, the Belgian ‘ban’ has advanced the interna-
tional debate on whether loot boxes should be regulated as
gambling or otherwise, and this positive impact of the ‘ban’
should be duly recognised.

Further, it must be recognised that (i) loot boxes have
been removed from Belgian versions of some popular
games (e.g., 2K Games, 2018a) and (ii) a number of other
popular games have been removed from, or were not pub-
lished in, the Belgian market (e.g., Nintendo, 2019; Partis,
2022; Phillips, 2022). Some Belgian players might therefore
have been successfully prevented from being able to pur-
chase loot boxes from these games, and potential oppor-
tunities to be exposed to loot boxes generally (particularly
in relation to children and young people) may have been
reduced, despite other games containing loot boxes con-
tinuing to be available. However, what percentage of Bel-
gian players that represents is unknown and by how much
(if any) average loot box spending has reduced remains the
subjects of further research. Although referred to as a ‘ban,’
perhaps the complete elimination of the product from the

Belgian market is not necessarily a goal that the measure
must achieve for it to be deemed ‘successful.” Even when
imperfectly enforced, a ‘ban’ that potentially leads to re-
duced exposure to loot boxes and thereby provides better
protection is still arguably of benefit to many consumers.

4.4. The negative: a false sense of security

However, the manner in which the ‘ban’ was then sub-
sequently enforced (or rather, not enforced at all) has a
number of potential negative consequences that arguably
render the ban worse than doing nothing at all. Firstly, by
supposedly imposing a ‘ban,” the Belgian Gaming Commis-
sion gave video game consumers (including children and
parents of young players) the false impression that Belgian
players are now safe from loot boxes because the mechanic
has been deemed illegal under gambling law, ‘banned,” and
therefore eliminated from the Belgian market. In reality,
loot boxes are evidently still widely available for purchase,
and their potential harms have not been removed from the
country and may have reduced only to a limited extent
(which is due to the actions of the finite number of compli-
ant companies). This unfortunate state of affairs is poten-
tially harmful because consumers might have been lulled
into a false sense of security because they might think that
the loot box ‘problem’ has been completely resolved by the
‘ban’ imposed by the Belgian Gaming Commission. For ex-
ample, a player choosing to be less careful with their in-
game spending or a parent deciding not to educate their
child about loot boxes because they have been falsely as-
sured that there is no longer any risk of harm.

More concerningly, Belgian policymakers and the Bel-
gian Gaming Commission itself might also have been under
the same wrong impression that Belgian consumers are al-
ready adequately protected. For example, Belgian legisla-
tors might be less willing to update the country’s gam-
bling law to specifically regulate loot boxes because they
might deem the situation as having already been resolved.
The Belgian Gaming Commission might also have not been
more active with enforcing the law because it has not mon-
itored whether its ‘ban’ has been effective, potentially be-
cause of the same incorrect assumption.

As an aside, this regulatory approach of merely pro-
nouncing an interpretation of the law that recognises cer-
tain loot box implementations as illegal but then not ac-
tively enforcing that interpretation against non-compliant
companies (and thereby potentially creating a false impres-
sion that the law has been duly enforced) is what the rel-
evant gambling regulators have done in the UK and Den-
mark (and other countries) in relation to loot boxes that
require real-world money to purchase and provide rewards
that can be transferred to other players in exchange for
real-world monetary value (Xiao, Henderson, Nielsen, &
Newall, 2022). This lack of enforcement action is likely why
certain games, e.g., Magic: The Gathering Online (Wizards
of the Coast, 2002), containing loot boxes that arguably in-
fringe relevant gambling laws as interpreted by the national
regulators remain available and have not been forcibly re-
moved from those markets (Xiao, 2022a).
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4.5. Criminalisation: the ‘forbidden fruit effect’
and stigmatisation

Moving beyond how the ‘ban’ has been practically ap-
plied in Belgium, consideration should also be given to
the negative consequences of this restrictive approach on a
theoretical level, even if the ban is perfectly enforced. The
very act of prohibiting a product potentially leads to a num-
ber of adverse effects. The so-called ‘forbidden fruit effect’
has been identified in relation to media content (Bushman
& Stack, 1996; Gosselt et al., 2012), including video games
specifically (Bijvank et al., 2009). Products that are prohib-
ited becomes more appealing to young people precisely be-
cause they are deemed ‘forbidden.” This might apply to loot
boxes in the sense that some Belgian children might now
be more interested in purchasing loot boxes because these
products have been deemed ‘illegal’ or ‘banned.” The same
might even be true in relation to adults because no video
game loot boxes have been duly licensed as regulated gam-
bling by the Belgian Gaming Commission (as the regula-
tor is not legally empowered to approve and license any
randomised monetisation methods in video games, specif-
ically) and therefore all video game loot boxes remain un-
licensed and technically ‘illegal, even when engaged with
only by adults.

Indeed, the criminalisation of the purchasing of loot
boxes is problematic. It must be recalled that Article 4(2)
of the Belgian Gambling Act of 7 May 1999 states that: ‘It
is prohibited for anyone to participate in a game of chance
... when the person involved knows that it concerns the
operation of a game of chance or a gaming establishment
which is not licensed in accordance with this Act.’ In rela-
tion to unlicensed websites offering more traditional forms
of illegal gambling, the Belgian Gaming Commission warns
would-be punters that ‘Gambling on an illegal gambling
site is even punishable by law! Players can be fined between
€26 and €25,000 (multiplied by a multiplication factor) if
they knowingly played on an illegal gambling site (Bel-
gische Kansspelcommissie [Belgian Gaming Commission],
2022a).” Most Belgian loot box purchasers can likely escape
liability by arguing that they were not aware of the video
game company not having been duly licensed to provide
gambling services, and it would appear highly unlikely for
any Belgian loot box purchaser to be criminally prosecuted
simply for fairness reasons (due to the unclarity and uncer-
tainty of the Belgian legal position on loot boxes, given that
the law does not explicitly say that loot boxes constitute
illegal gambling and that the Belgian Gaming Commission
merely provided its, as yet unchallenged, interpretation of
the law that has not been confirmed by the court). However,
given that any and all loot box purchasing is technically
criminalised, players experiencing excessive loot box en-
gagement and suffering harms from overspending might be
less willing to seek help and treatment. This stigmatisation
of loot box purchasing potentially increases the severity of
the harms that at-risk players might experience. How gam-
bling behaviours will now potentially develop differently
in Belgian young people and emerging adults especially,
as compared to those of other countries, due to Belgium’s

unique regulatory position, should be studied. Other poten-
tial disadvantages of an effectively enforced ban should be
subject to future studies (e.g., the potential loss and unfair
distribution of economic opportunities for companies and
negative impacts on players’ gameplay experience, includ-
ing rendering Belgian players uncompetitive particularly in
relation to esports games that require loot box purchasing
to gain gameplay advantages).

4.6. How can the Belgian Gaming Commission do
better?

Belgium might wish to double down on this restrictive
approach (as it does presently appear to have popular sup-
port, although that might dissipate when the approach’s
various disadvantages and the heavy financial costs of fully
enforcing the law are brought to the electorate’s attention).

Recognising that some companies might have failed to
comply only due to not knowing about their responsibilities
(rather than maliciously), it has to be questioned whether
the Belgian Gaming Commission has promoted the fact that
a loot box ban is in effect in the country sufficiently widely,
especially to video game companies in distant countries,
e.g., China. A promotional campaign, where the Belgian
Gaming Commission collaborates with major hardware and
platform providers (e.g., Nintendo, Microsoft, Sony, Apple,
and Google), could attempt to highlight the ban promi-
nently (e.g., a pop-up warning as part of the process for
submitting a game to the Apple App Store, if the company
chooses Belgium as a national store where the game should
be published). Apple, for example, already asks companies
to self-declare how frequently certain content appears in
a game in order to provide an Apple Age Rating. As part
of that process, specifically in Belgium, Apple could ask
the question of whether loot boxes are sold in a game. If
the company responds positively, Apple should inform the
company about Belgium’s ban on loot boxes and reject the
game from the submission process. Apple already requires
loot box probability disclosures (Apple, 2021), so evidently
it is concerned by and willing to address the issue to some
extent (albeit that Apple has seemingly not enforced its
own self-regulation to ensure games do make probability
disclosures [Xiao, Henderson, & Newall, 2021]).

Regardless, to achieve a better compliance rate, the Bel-
gian Gaming Commission must then need to carry out its
threat of criminal prosecution of non-compliant compa-
nies. Doing so would likely forcibly remove many loot boxes
from the market. Note that actually enforcing the law here
is likely to lead to a legal challenge of the Belgian Gaming
Commission’s interpretation of the law by one of the pros-
ecuted companies. That legal challenge might be decided
either way. The court might approve the Commission’s po-
sition or reject it. If the former happens, then the Belgian
Gaming Commission can continue to enforce its interpreta-
tion. However, even if the latter happens, this will resolve
the current confusion as to what the Belgian regulatory po-
sition on loot boxes truly is. If existing Belgian law can-
not be interpreted as outlawing all paid loot boxes, then the
Belgian Gaming Commission cannot be allowed to purport
to take enforcement actions ultra vires or beyond its pow-

Collabra: Psychology 17

d-ajoije/eiqe||09/npa ssaidon-auljuoy/:dpy woly pepeojumoq

G 176 £20Z Blqe||00/8ZZ0E8/ | ¥9.LS/LI6/P

520z Iudy 62 uo Jasn Buoy BuoH jo Ayssenun Ano Aq jpd- |9,



Breaking Ban: Belgium’s Ineffective Gambling Law Regulation of Video Game Loot Boxes

ers and without legal authority. An amendment of gambling
law by the legislature to criminalise paid loot boxes should
then follow if the ban is to truly be imposed. Indeed, even if
the ban can no longer be maintained, this would provide le-
gal certainty and likely lead to the more compliant compa-
nies re-entering the market and thereby providing players
with more game options and likely better consumer protec-
tion as compared to what is currently being offered by non-
compliant companies.

The main problem with enforcing the law is, however,
whether it would be practical or cost effective to do so. This
undertaking requires significant financial resources, man-
power, and technical expertise, which the Belgian Gaming
Commission arguably does not sufficiently possess, partic-
ularly in relation to non-traditional forms of gambling like
video game loot boxes. This is evident in the lack of en-
forcement action, despite obvious loot box contraventions
being widely available and highly popular. The recovery of
any costs incurred by the Commission’s enforcement ac-
tions through fines is likely difficult in relation to inter-
national companies with little to no corporate presence in
Belgium. Further, it does not seem realistic to expect the
Belgian Gaming Commission to examine every single video
game on every platform (and every subsequent update to
those games) and then to criminally prosecute each non-
compliant case. As of June 2022, there are already over
1,000,000 individual games on the Apple App Store alone
(PocketGamer.biz, 2022). Note, however, that direct crim-
inal prosecution of all illegal loot box implementations is
only one (very costly) potential approach to enforcement.
Less direct and cheaper approaches, such as issuing corre-
spondence addressed to individual companies prior to liti-
gation requesting changes to game design and threatening
prosecution might be sufficient at ensuring compliance and
be more cost effective.

The regulator could perhaps work in closer collaboration
with academic researchers: the present study’s results have
been shared with, and were indeed of great interest to,
the Belgian Gaming Commission and was ironically funded
by ‘regulatory settlements applied for socially responsible
purposes’ received by the UK Gambling Commission. En-
forcement could also potentially be ‘crowdsourced’ in the
sense that players are provided with a channel to report
non-compliant games, thus reducing the Commission’s
workload. What the Belgian Gaming Commission could al-
ternatively consider is an ex ante, whitelist, licensing sys-
tem, rather than an ex post, blacklist, enforcement system,
similar to the regulatory approach taken by China in rela-
tion to the publication of video games. Instead of allowing
any games to be published on these app stores or hardware
platforms and then seeking to remove and prosecute non-
compliant games afterwards, only games on a pre-approved
list are allowed to be published in the first place. The rele-
vant Chinese regulator, the National Press and Publication
Administration (EZR#FHIEHARE), therefore has the oppor-
tunity to review any video games, both domestic and in-
ternational, before they are published and allowed poten-
tially to cause harm to players (EZX#FEHMZE [National
Press and Publication Administration (PRC)]., 2021, 2022).

Indeed, charging a fee for this pre-approval process and
for maintaining a licence would allow the regulator to re-
coup the costs associated with reviewing the game and tak-
ing enforcement action. Such a system would also pro-
vide opportunities to assess companies’ compliance with
other obligations (e.g., whether probability disclosures were
made).

Another manner by which the Belgian Gaming Commis-
sion could seek to enforce the law is to place the burden
on ensuring compliance on platform providers, such as Ap-
ple, rather than going after individual video game compa-
nies. Apple, for example, is arguably facilitating the sale of
illegal loot boxes by providing a platform for this to hap-
pen on a large scale. Indeed, loot box sales would not gen-
erally be possible through Apple’s propriety iOS platforms,
unless Apple allows it. Further, Apple generally receives a
30% commission on most in-app purchase made (although
this is lower in some limited cases) (Campbell & Alexan-
der, 2021). In Belgium, Apple is therefore profiting on the
illegal sale of loot boxes whenever a purchase is made. This
could arguably be recognised as Apple aiding and abetting
the commission of a criminal offence and its receiving and
handling of criminal proceeds, which may fall within the
ambits of money laundering regulation. The Belgian Gam-
ing Commission could consider enforcing the law against
Apple (as an accessory to the crime, arguably), or if that
is not yet legally possible, impose new laws to require Ap-
ple and other platform providers to ensure that only games
without loot boxes can be published. There are even prece-
dents on this point. When put under regulatory pressure,
Apple removed all unlicensed and non-whitelisted games
from China at the end of 2020: reportedly, only 0.5% of
the top paid games were duly licensed and ‘survived the
purge’ (P. Li, 2020). Apple also specifically implements the
national video game age rating system in Brazil, in addi-
tion to its own age rating (Apple, 2019). Evidently, Apple is
capable of and willing to take national compliance actions
when required.

Seeking to regulate more strictly or asking the platform
providers to assist in regulating might work in most cases
to prevent players from unknowingly encountering loot
boxes and being potentially harmed (although it should be
queried what percentage of these players could actually po-
tentially be harmed and whether a vast majority of them
can enjoy loot boxes ‘safely’ [Xiao, 2022g]). However, on
other more open platforms, such as PC and Android, an in-
stallation file that does not need to be downloaded from
‘official’ app stores and can be easily obtained by potential
players through any online channels, such as an .apk (An-
droid Package) file, could be used to play games. These
games would be even more difficult to monitor and enforce
against, as platform-based regulation would not be possi-
ble.

Therefore, besides identifying and prosecuting non-
compliant companies still offering loot boxes in Belgium,
consideration should also be given to the separate issue
of how to deal with players that knowingly try to circum-
vent the ban. The negative stigma-related consequences of
individually prosecuting players for purchasing loot boxes

Collabra: Psychology 18

d-ajoije/eiqe||09/npa ssaidon-auljuoy/:dpy woly pepeojumoq

G 176 £20Z Blqe||00/8ZZ0E8/ | ¥9.LS/LI6/P

520z Iudy 62 uo Jasn Buoy BuoH jo Ayssenun Ano Aq jpd- |9,



Breaking Ban: Belgium’s Ineffective Gambling Law Regulation of Video Game Loot Boxes

have already been addressed. Indeed, even if the Belgian
national versions of the platforms, such as the Apple App
Store, are hypothetically scrubbed clean of any games con-
taining loot boxes, either through the Commission’s ac-
tions or the platforms’ actions, players who wish to do
so would still be able to easily circumvent these technical
measures using extremely basic and free methods (e.g.,
changing the Apple App Store’s country setting to another
country or activating a VPN), as the present study has
shown. For context, research on underage online pornog-
raphy use has found that 46% of 16- and 17-year-olds use
VPNs and similar age-verification circumvention tools
(Thurman & Obster, 2021). When a Belgian player seeking
to actively circumvent the ban has managed to download,
play, and pay for loot boxes in a video game that the com-
pany has purposefully chosen not to publish in Belgium due
to the country’s loot box ban, it becomes difficult to ar-
gue that the company or platform provider should still be
deemed culpable in such cases, provided that reasonably
strong technical measures have been implemented to pre-
vent such circumvention. The Google Play Store, for ex-
ample, only allows users to change their country settings
once per year (Google, 2022), and is therefore arguably do-
ing better at preventing potential circumvention than the
Apple App Store, which places no restrictions on chang-
ing country settings (although Google is also arguably con-
straining consumer rights more by more strictly restricting
what users can do, which governments might not wish to
further encourage). Belgium should therefore consider re-
quiring companies and platform providers to implement
sufficiently difficult-to-circumvent technical measures.
However, this might be difficult to enforce in practice: the
IP address checks implemented by Games 50 and 78 should
not be deemed as satisfactory, and it might be the case that
no such technical measures are yet available or that requir-
ing the implementation of such a measure and the active
development of ways to thwart new circumventions is not
economically feasible. Indeed, in a related context, digital
rights management (DRM) technology for video games is
used only to provide temporary intellectual property right
protection against piracy during the initial sales window
and is not designed to be permanently uncrackable (given
that the development of which is likely impossible)
(Moshirnia, 2018b). The development of an impervious loot
box purchase-blocking technical measure might similarly
not be possible. Any regulation should also be cautious as
to not mistakenly identify a player against whom the tech-
nical measures have failed without said player intending
to attempt circumvention (e.g., the author’s experience at
Brussels International Airport in relation to Game 50 de-
tailed in the Method section) as a player who has intention-
ally tried to circumvent the technical measures.
Importantly, the most dedicated and highest-spending
loot box purchasers, who are arguably most at risk of harm
and therefore most in need of consumer protection, would
likely choose to circumvent any ‘ban.” Therefore, it must be
duly noted that any approach that seeks to forcibly remove
loot boxes may be unlikely to be of assistance to the most
vulnerable players. This is similar to how technical bans of

online gambling in many countries can be easily circum-
vented by dedicated gamblers and how an effective blan-
ket ban is not feasible (Parke & Griffiths, 2004). Further re-
search should consider the perspectives of high-spending
Belgian players and, in particular, their views on circum-
vention and whether they have attempted to do this.

4.7. Some reflections for the Belgian public and
Belgian policymakers

The Belgian Gaming Commission instituted the ban
through applying pre-existing gambling law that did not
envisage technological developments, such as video game
loot boxes. This means that, technically, the Belgian ‘ban’
on loot boxes was applied executively by the regulator (al-
beit based on duly passed legislation). Therefore, it cannot
be said that the ban itself was truly approved through a de-
mocratic process. Neither the Belgian electorate nor their
representatives specifically voted on this policy question. It
is not known whether the ban has popular support, espe-
cially if the present evidence on the ineffectiveness of the
ban as currently applied is made known. Importantly, Bel-
gian policymakers should not consider the loot box issue
as having been ‘solved’ and should not be dissuaded from
updating existing gambling law to address current and de-
veloping issues. Indeed, other gambling-like products are
being actively invented, including video game loot boxes
that contain NFTs (non-fungible tokens) that can be freely
bought and sold between players for real-world monetary
value in Gods Unchained (Immutable, 2021) and virtual
packs of NFTs that do not even relate to a video game, such
as NBA Top Shot (Xiao, 2022c). Some consideration should
also similarly be given to older gambling-like products that
have seemingly escaped regulatory scrutiny despite literally
contravening gambling law, e.g., booster packs of ran-
domised collectible and trading cards (Xiao, 2022c; Zendle
et al., 2021). The uneven manner by which loot boxes have
been targeted with a ban and physical card packs (real-life
loot boxes) have not been addressed at all is arguably dis-
criminatory against the video game industry (Xiao, 2022g).

Indeed, the Belgian public should not assume that their
consumer protection is now guaranteed: it is not. Belgian
consumers should continue to demand policy change in
relation to loot boxes, other gambling-like products and
gambling regulation in general, if they deem these to be
appropriate and necessary. Finally, note that Belgian pol-
icymakers and consumers should consider the economic
benefits of providing duly licensed video game loot boxes
to adults (e.g., tax revenue), given that duly licensed tradi-
tional gambling is permitted. Presently, Belgian gambling
law does not allow loot boxes to be licensed at all; the Bel-
gian Gaming Commission is not empowered to offer such li-
censes. There is therefore discrimination against the video
game industry as compared to the traditional gambling in-
dustry, which is allowed to provide products and services
costing real-world money and involving ‘randomisation.” If
video game companies are willing and technologically able
to provide verifiably ‘fair’—in the sense of being transpar-
ent and reliable, and not necessarily in the sense of ethical
loot box design (King & Delfabbro, 2019a; Xiao & Hender-
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son, 2021; Xiao & Newall, 2022)—Iloot boxes (and this does
appear to be the case), then Belgium should consider legal-
ising licensed loot boxes (at least for sale to adults) as long
as traditional gambling remains lawful.

4.8. Should other countries emulate Belgium’s
‘ban’ on loot boxes?

Many stakeholders (Digital, Culture, Media and Sport
Committee of the House of Commons (UK), 2019, p. 33,
paras 92-93; Select Committee on the Social and Economic
Impact of the Gambling Industry of the House of Lords
(UK), 2020, p. 111, para 427; BBC, 2019; Ministerio de Con-
sumo [Ministry of Consumer Affairs] (Spain), 2021, p. 6;
see Macey & Buji¢, 2022) have argued that other countries
should also follow Belgium’s lead and ban loot boxes. How-
ever, doing so might not work as well as intended. Notably,
as the present study has proven, the Belgian ‘ban’ on loot
boxes has not been actively enforced. Another country em-
ulating the Belgian regulatory position as it currently
stands is unlikely to achieve a significantly better result.
The present study cannot provide empirical evidence on
whether an actively enforced ban could be effective at re-
ducing loot box prevalence. However, any country consid-
ering also banning loot boxes should consider whether its
gambling regulator (or relevant enforcer of the law) is capa-
ble of ensuring that the ban is actually effectively enforced.
Unless another country has a regulator that is much bet-
ter resourced than the Belgian Gaming Commission, it also
does not appear likely that a loot box ban would work in
that country. Further, regardless of whether a ban works in
that country, potential circumventions would be similarly
difficult to prevent, and the negative consequences of this
restrictive approach and the economic benefits of legalising
loot boxes detailed above must be duly considered (particu-
larly in territories where traditional gambling is legal).

4.8.1. Alternative harm-reduction approaches to a
‘ban’

Given that a ban is costly to enforce; may not work ef-
fectively against the most dedicated and highest-spending
players who will likely circumvent it; and leads to a num-
ber of potential negative consequences for all stakehold-
ers, other countries should consider adopting a less restric-
tive approach to loot box regulation (Xiao, 2022g). Loot
boxes cannot easily be banned, and they are likely to re-
main an important aspect of video game monetisation for
years to come. Citing the ‘significant limitations’ (includ-
ing financial strains on the gambling regulator and the need
to amend other laws) of a restrictive approach to loot box
regulation (Department for Digital, Culture, Media & Sport
(UK), 2022, paras 34-36), the UK Government has, for exam-
ple, decided against regulating loot boxes as gambling (and
outlawing their sale to children) and is instead exploring
a non-restrictive, industry self-regulatory approach (whose
success remains to be assessed) (Department for Digital,
Culture, Media & Sport (UK), 2022, paras 232, 241-243).
Some stakeholders might find this to be unsatisfactory and
difficult to accept, but one ought to consider how to reg-

ulate loot boxes in light of this. A public health approach
to the issue allows for a whole range of other potential ap-
proaches of varying levels of restriction to be considered
(Xiao, Henderson, Nielsen, & Newall, 2022). The adoption
of ‘ethical game design’ has been one suggested approach:
specifically, (i) particularly harmful aspects of loot box de-
sign could be removed (as Japan has done in relation to the
so-called ‘kompu gacha,” which required players to collect
a complete set of loot box rewards to then obtain a fur-
ther reward [Derrington et al., 2021, pp. 311-312]) and (ii)
other loot box designs that appear less likely to be harm-
ful could be trialled (as some companies have done, albeit
perhaps more for commercial reasons, rather than to pro-
vide better consumer protection) (King & Delfabbro, 2019a;
Xiao & Henderson, 2021; Xiao & Newall, 2022). However,
such an approach that seeks to mandate ethical game de-
sign by law or industry self-regulation still faces the same
enforcement issues as attempting to implement a ban (Xiao
& Henderson, 2021). Crowdsourcing (e.g., player activism)
and obtaining support from academic researchers, as previ-
ously recommended to the Belgian Gaming Commission for
enforcing the ban, might help.

Further or alternatively, recognising the enforcement
limitations of any consumer protection measure, countries
should consider dedicating resources to educational cam-
paigns and other preventative programmes that would bet-
ter inform consumers to be mindful of the potential harms
of loot boxes, e.g., classes in school (not only for young peo-
ple, but also for their parents and guardians) dedicated to
enhancing ‘ludoliteracy’ (or knowledge about video games).
Previous experience from other industries providing poten-
tially harmful products, e.g., alcohol, tobacco, and tradi-
tional gambling, has suggested that these educational pro-
grammes might be at risk of being ‘hijacked’ by industry
interests and thereby fail to promote an unbiased narrative,
e.g., normalising alcohol use (van Schalkwyk et al., 2022).
Therefore, when designing and implementing such pro-
grammes, countries ought to be mindful of potential in-
dustry influences and ensure that the relevant audience is
not potentially misled. For example, how much and what
kind of (potentially valuable) input the video game industry
should be allowed to provide to such programmes should be
carefully considered.

4.9. Limitations

The present study interpreted ‘loot boxes’ broadly as in-
cluding any in-game transaction involving randomised ele-
ments. For example, in relation to Game 100, League of Leg-
ends: Wild Rift (Riot Games, 2020), a loot box was positively
identified because the player was able to spend real-world
money to purchase a ‘season pass, (Joseph, 2021) which
allowed the player to obtain additional rewards through
gameplay (Laserface, 2022), and some of the rewards ob-
tained through the paid season pass allowed to player to
engage with a loot box mechanic. There is debate within
the academic literature as to how broadly the term ‘loot
boxes’ should be interpreted (Xiao, Henderson, & Newall,
2022; cf. Zendle et al., 2022). Had a more restrictive defin-
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ition for ‘loot boxes’ been applied, a lower prevalence rate
would have been observed.

Inversely, similarly to previous loot box prevalence stud-
ies adopting the same methodology, the present study
might have observed a loot box prevalence rate that was
lower than the true value because some games might have
implemented loot boxes that could only be encountered af-
ter a significant length of gameplay, beyond the time limit
(i.e., one hour) that the present study’s methodology al-
lowed for. It is highly likely, for example, that Game 96,
DomiNations (Nexon & Big Huge Games, 2015), contained
loot boxes (specifically, the Council Recruitment system)
that were accessible only after a few dozen hours of game-
play given that suspected loot box probability disclosures
were found in said game.

In addition, as with previous loot box prevalence studies,
the present study examined the highest-grossing video
games and so the results might differ if the sample was se-
lected randomly amongst all available iPhone games. On
one hand, it is possible that the highest-grossing games
are more likely to comply because they are the most pop-
ular and frequently scrutinised by players, fellow compa-
nies and the regulator. On the other hand, it is possible that
more compliant games that removed loot boxes are now
performing worse financially and not appearing in the high-
est-grossing list. The present results should be treated as a
snapshot of the situation as it stands with the most popular
games and not as a reflection of the whole situation on the
Belgian Apple App Store.

In addition, the present study and previous loot box
prevalence studies have treated the country that the spe-
cific Apple App Store belongs to as reflecting the national
situation. However, the present study has shown that it is
easy to switch to a different country’s store and also to
spend money in a country different from the store’s na-
tional identity (and still have the revenue count towards
the national store’s total revenue). Therefore, a due amount
of caution must be exercised when interpreting the present
results as perfectly reflecting the Belgian national situation
because it is possible that many Belgian players are spend-
ing money in other countries’ Apple App Store (e.g., the
Dutch or French Apple App Stores) and that Belgian play-
ers, when abroad, might also be contributing towards the
Belgian Apple App Store’s revenue even though they are in
a different country. The national store cannot be used to
determine the actual location of players but merely what
Country/Region settings were used by the player at the rele-
vant time. Finally, the present study examined only iPhone
games. The situation on other platforms might be differ-
ent: the ‘big three’ home console providers (Nintendo, Mi-
crosoft, and Sony), as platform providers, likely exercise
stricter control on the availability of loot boxes in the lim-
ited number of console games published in Belgium, as
compared to Apple, which cannot realistically individually
assess the more than 1,000,000 games available on its mar-
ket.

5. Conclusion

Many video game companies are ‘breaking the ban’ in
Belgium (maliciously or unknowingly) by continuing to of-
fer loot boxes for sale in exchange for real-world money.
Players in Belgium are able to ‘break the ban’ by easily cir-
cumventing any technical measures put into place to pre-
vent loot box purchase (e.g., IP address checks and removal
of games from the Belgian national market). Belgian’s loot
box ‘ban’ is ‘breaking’ because it has not been effective at
reducing the prevalence of loot boxes in the country as the
national gambling regulator has not actively enforced the
law and merely passively waited for companies to comply.
Finally, a blanket ‘ban’ approach to loot box regulation may
be inherently ‘broken’ as it has many disadvantages that ar-
guably outweigh its one advantage of providing better con-
sumer protection.

The Belgian ban on loot boxes is not working at present
due to its poor implementation. With better enforcement,
this approach could potentially be more effective and re-
duce loot box prevalence, thus enhancing consumer pro-
tection from potential harms. However, even had the ban
been perfectly enforced domestically, it likely would not
have blocked some highly dedicated players, who are ar-
guably most at risk of potential harms and in need of con-
sumer protection, from easily circumventing the ban. Bel-
gium should re-evaluate its current regulatory position:
either enforce the law as promised or repeal this in-name-
only ‘ban’ and pursue alternative regulatory options. Put
simply, either ‘buff’ enforcement or ‘nerf’ the ban. Other
countries are recommended to consider adopting other less
restrictive approaches to loot box regulation that more ef-
fectively balance the potential harms and benefits of loot
boxes.

6. Postscript

For context, since the publication of the preprint version
of the present study on 28 July 2022, several media websites
have reported the findings. A Flemish piece published in
both Het Nieuwsblad (Ramboer, 2022a) and Gazet van
Antwerpen (Ramboer, 2022b) on 13 August 2022 included
an official response from the Belgian Minister of Justice,
Vincent Van Quickenborne. A relevant translated excerpt of
that piece is provided below for context:

The Gaming Commission admits that there is a prob-
lem, but says it has too few resources. “It is not pos-
sible to control for all small-scale games of chance.”
Furthermore, the [compliance checking procedure] was
said to be too slow.

...Van Quickenborne ... emphasizes that ... strict action
[was taken] in the past... FIFA18 had to get on its knees
and remove loot boxes. “But taking action against dis-
guised games of chance such as these is not obvious.
We want to better arm the Gaming Commission by re-
forming the law.” [...]

In addition, since publishing the preprint, in relation to
Game 8, ‘a Roblox-led program to comply with laws in The
Netherlands and Belgium, has reportedly caused the re-
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moval of user-generated content involving loot boxes from
Roblox in Belgium (Carter, 2022).

Data Accessibility Statement

The raw data, a full library of video game screenshots
showing, inter alia, any identified loot boxes, and the data
analysis script and output are openly available in the Open
Science Framework at https://doi.org/10.17605/0SE.10
TKIS9.

Positionality Statement

When drafting and revising the stage 1 registered report
and when conducting fieldwork in Belgium, the author was
open to the idea that a ‘ban’ approach to loot box regu-
lation might potentially be effective and worth pursuing,
although he was slightly sceptical. However, after the re-
sults have been analysed and the disadvantages of a ‘ban’
were considered and after meeting with the Belgian Gaming
Commission to discuss the (im)practicalities of enforcing a
ban, in drafting and revising the stage 2 registered report,
he wrote with the perspective that a ‘ban’ approach to loot
box regulation is unlikely to be worth pursuing economi-
cally. As he subsequently wrote in a guest post on GamesIn-
dustry.biz on 20 September 2022: ‘As to exactly how loot
boxes should be regulated more broadly, I personally advo-
cate for a more middle-ground approach to loot box reg-
ulation. Doing nothing fails to adequately recognise and
address the potential harms, but banning the mechanic is
likely going too far and removing the economic benefits of
loot boxes (for both companies and players)’ (Xiao, 2022h).
In terms of the author’s personal engagement with loot
boxes, he plays video games containing loot boxes but he
has never purchased any loot boxes with real-world money.
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Appendices
Appendix 1: A priori Power Analysis

See Figure S1.

Appendix 3: Discussion of the Removal of Game
36

The commencement of the present study’s data collec-
tion may have caused Game 36’s removal from the Belgian
Apple App Store. For full disclosure and context, the stage
1 registered report for the present study setting out the

G*Powe

Central and noncentral distributions

Statistical test

Test family

Law Regulation of Video Game Loot Boxes

methodology was published on 7 April 2022, and the author
did publish various online content about this then upcom-
ing study, including publishing one Twitter post on 30 June
2022 implying that data collection has begun (Xiao, 2022e).
Game 36 appears to have been removed from the Belgian
Apple App Store between 31 May 2022 and 1 June 2022 as
the game appeared on the highest-grossing list on 31 May
2022 but did not do so on 1 June 2022. It is also curious that
the game has been removed only from the Belgian store and
remained available (and high-grossing) in all other coun-
tries checked, specifically, Denmark, France, the Nether-
lands, the UK, and the US, according to data.ai, as shown in
Figure S2.

r 3.1

Protocol of power analyses

Exact T Proportion: Difference from constant (binomial test, one sample case)

Type of power analysis

A priori: Compute required sample size - given a, power, a

Input parameters

Tail(s) | Two

Power (1-B err prob)

Constant proportion

Options

nd effect size

Output parameters
Lower critical N 55.0000000
75.0000000
100

Actual power 0.8643738

Actual a 0.0457442

X-Y plot for a range of values Calculate

Figure S1. A priori power analysis for Hypothesis 3 using G*Power, given an o value of .05 and assuming an effect

size of Hedges’ g = -.15.

A sample size of 100 games achieves .86 power.
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Supplementary Materials

Figure S2. A series of screenshots of the grossing rank of Game 36 (The Lord of
the Rings: War) in various countries demonstrating the removal date of said
game from the Belgian Apple App Store (between 31 May and 1 June 2022) and
how said game was curiously not removed from the Apple App Stores of
Denmark, France, the Netherlands, the UK, and the US.

Collabra: Psychology

31

d-ajoije/eiqe||09/npa ssaidon-auljuoy/:dpy woly pepeojumoq

G 176 £20Z Blqe||00/8ZZ0E8/ | ¥9.LS/LI6/P

520z Iudy 62 uo Jasn Buoy BuoH jo Ayssenun Ano Aq jpd- |9,


https://collabra.scholasticahq.com/article/57641-breaking-ban-belgium-s-ineffective-gambling-law-regulation-of-video-game-loot-boxes/attachment/123660.jpg?auth_token=-UHJW1vWHxfVHnj0NZtI
https://collabra.scholasticahq.com/article/57641-breaking-ban-belgium-s-ineffective-gambling-law-regulation-of-video-game-loot-boxes/attachment/123660.jpg?auth_token=-UHJW1vWHxfVHnj0NZtI
https://collabra.scholasticahq.com/article/57641-breaking-ban-belgium-s-ineffective-gambling-law-regulation-of-video-game-loot-boxes/attachment/123417.docx?auth_token=-UHJW1vWHxfVHnj0NZtI
https://collabra.scholasticahq.com/article/57641-breaking-ban-belgium-s-ineffective-gambling-law-regulation-of-video-game-loot-boxes/attachment/123417.docx?auth_token=-UHJW1vWHxfVHnj0NZtI
https://collabra.scholasticahq.com/article/57641-breaking-ban-belgium-s-ineffective-gambling-law-regulation-of-video-game-loot-boxes/attachment/123422.docx?auth_token=-UHJW1vWHxfVHnj0NZtI
https://collabra.scholasticahq.com/article/57641-breaking-ban-belgium-s-ineffective-gambling-law-regulation-of-video-game-loot-boxes/attachment/123422.docx?auth_token=-UHJW1vWHxfVHnj0NZtI
https://collabra.scholasticahq.com/article/57641-breaking-ban-belgium-s-ineffective-gambling-law-regulation-of-video-game-loot-boxes/attachment/132539.zip?auth_token=-UHJW1vWHxfVHnj0NZtI
https://collabra.scholasticahq.com/article/57641-breaking-ban-belgium-s-ineffective-gambling-law-regulation-of-video-game-loot-boxes/attachment/132539.zip?auth_token=-UHJW1vWHxfVHnj0NZtI

