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ABSTRACT

While loot boxes are frequently treated as a monolithic feature of games by researchers
and policymakers, loot box implementations are not uniform: the features of loot boxes
vary widely from game to game in ways that may have important consequences for
player spending and behavior. In this work, we attempt to illustrate the nuance present
in loot box implementation in a preliminary Loot Box Features model (LoBoF vO0.1).
Using our lived experience, a qualitative coding exercise of 141 games, and consulta-
tion with an industry professional, we identify 32 categorical features of loot box-like
mechanics that might be expected to influence player behavior or spending, which we
group into 6 domains: point of purchase, pulling procedure, contents, audiovisual
presentation, unpaid engagement, and social. We conclude with a discussion of poten-
tial implications of this wide variation in loot box design for researchers, regulators,
and players.
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INTRODUCTION

Loot boxes may be defined as items in video games that may be bought for real-world
money, but have randomized rewards. Loot boxes have become the target of heavy
scrutiny, due at least in part to research suggesting that loot box spending is associated
with greater severity of problem gambling in both adolescents (Kristiansen and Severin
2020; Zendle, Meyer, and Over 2019) and adults (Zendle and Cairns 2018). The prev-
alence of loot boxes has increased sharply since 2012, and they are frequently found in
games rated acceptable for children as young as 3 years old (Zendle, Meyer, et al.
2020).

A 2018 editorial in Nature Human Behaviour noted the diversity of loot boxes, the lack
of understanding of their diverse forms, and the need for researchers to begin “specifi-
cally investigating the impacts of different types of loot-box incarnations in video
games” in order to “ensure that appropriate protections are put in place for minors and
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other vulnerable populations” (“Gaming or Gambling?”” 2018). Loot boxes are, indeed,
designed using a wide variety of forms. Within this paper we describe these differences
in terms of features, by which we mean component aspects of design and implementa-
tion that may vary between different games’ loot boxes. Unfortunately, previous inves-
tigations of loot box features have only scratched the surface of the aforementioned
goal of usefully ‘investigating the impacts of different types of loot-box incarnations’.

A handful of studies have attempted to generate a rigorous scheme for classifying loot
boxes under various logical groupings. For example, Nielsen and Grabarczyk (2018)
discusses monetized random rewards in relation to their economic embeddedness. The
authors propose a 2x2 model based on whether (a) the resources required to obtain the
loot box and (b) the rewards within it are isolated (not bearing any relationship to ob-
jects in the economy) vs embedded currencies (bearing relationship to other objects
such that the value can be established in terms of other currencies), respectively. The
authors go on to argue that random reward mechanics can only be considered gambling
when both (2) and (b) are embedded. Within this system, any random reward which is
obtained using either real-world money or a currency whose value can be understood
in terms of real-world currency constitute a loot box; however, only loot boxes where
(b) is also embedded would constitute gambling, and this distinction would be a func-
tion of the feature set of the loot box in question.

Sato et al. (2020) go into further depth, proposing a 6-level taxonomy based on testing
of over 100 PC, mobile, and console games. They propose that random reward mecha-
nisms can be categorized based on 1) how they are embedded in the real-world econ-
omy, 2) how the eligibility condition for a reward is triggered, 3) whether the odds for
receiving a reward are openly displayed, 4) how rewards are selected, 5) how any ran-
domized reward mechanism is audio-visually represented in a game, and 6) what kinds
of rewards are granted.

The logical correctness of these groupings may be subject to debate: For example, with
reference to Nielsen & Grabarczyk (2018), Xiao (2020) notes that isolated currencies,
whether used to purchase the loot box or that of the contents, may become embedded
through third-party systems and extra-game transactions. More importantly, these two
categorization schemes do not have the primary rationale of exhaustively attempting to
define features of loot boxes that may importantly impact player behavior. By contrast,
studies which do attempt to link player behavior to loot box features have tended to
only investigate an arbitrary subset of features. For example, in Zendle, Cairns, et al.
(2020) and Zendle, Meyer, & Over (2019), researchers attempted to measure whether
certain loot box features strengthened links between problem gambling and loot box
spending. Candidate features included, for example, the ability of players to “cash out”
loot box winnings, the display of in-game “near misses” when opening loot boxes, and
whether loot box purchasing occurs using an in-game premium currency. However, in
each case no comprehensive rationale was given for why these features might be the
most important ways that the loot boxes currently on the market differ in terms of driv-
ing player behavior. Results of these studies are therefore limited by their partial defi-
nition of what important loot box features might be.

Against this background, we believe that describing loot boxes in sufficiently granular
terms to relate to the concrete decisions that designers make when implementing them
and motivating purchases is of profound importance. Many loot box features are di-
rectly or indirectly implicated in a player’s statistical maximum spend—the total
amount of money that would be required, on average, to obtain a complete and/or max-
imum level collection in a game. Knowing this value is key, as “whales”—the small
proportion of players with the largest financial outlays—make up a substantial portion
of many games’ total revenue. A recent study estimated that the top 1% of spenders in
the Chinese Counter-Strike: Global Offensive market accounted for 26% of the game’s
revenue in that region (Zendle, Petrovskaya, and Wardle 2020).
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Similarly, a comprehensive understanding of the features of loot boxes may be crucial
for regulation. For example, the ability to “cash out” loot box contents for real-world
money has already been used to distinguish between legal and illegal forms of loot
boxes in countries like Belgium (Kansspelcommissie (Belgian Gaming Commission)
2018) and the Netherlands (Kanspelautoriteit (Netherlands Gambling Authority) 2018).
Similarly, in 2012, Japan’s Consumer Affairs Agency effectively banned complete, or
“kompu” gacha mechanics in which players seek to obtain a complete set of relatively
common items that are then combined or exchanged for a rare “grand prize” (Cermak
2020).

The focus of the present research is therefore to work toward developing a more com-
plete range of loot box design features to allow for better identification of loot box
mechanics and to facilitate informed decision-making both by researchers and consum-
ers. We are interested in all meaningful differences in implementation—differences that
might be expected to change player behavior or the cognitive/psychological effects of
purchasing loot boxes.

It is paramount to note that any such attempt to taxonomize non-natural kinds is inher-
ently contingent; there are infinite logical ways to divide loot boxes into categories, and
our scheme is only meaningful insofar as it is useful for the above-identified pragmatic
purpose of identifying features that may potentially have a meaningful impact on play-
ers (Nickerson, Varshney, and Muntermann 2013). This creates something of a
chicken-and-egg situation, as the current evidence base—concerning both loot boxes
and games more generally—is not sufficiently detailed to make strong claims about the
impacts of individual features of games, but neither do we expect that features will be
individually tested until they are identified. Given this, the taxonomy presented here
should be viewed as a “version 0.1” that attempts to capture differences that we pres-
ently hypothesize could plausibly make a difference for player behavior and experience.
Accordingly, our hope is that future work will add and discard categories as arguments
or evidence emerges to demonstrate that they are (ir)relevant with regard to the taxon-
omy’s pragmatic purpose, and we invite our readers to participate in this process.

METHOD

Each of the three authors was assigned to independently generate a list of features (as-
pects of a loot box implementation that may vary across games), each with correspond-
ing categories (discretized classifications that could be assigned to a given game’s ran-
dom reward mechanisms). As stated above, the minimum criterion for a proposed fea-
ture or category was that the researcher could clearly articulate how alterations in that
feature might meaningfully affect player behavior.

Where possible, our intention was to justify hypothesized effects of each feature using
previous literature or an existing theoretical framework. In our first iteration of the
study, we attempted to ground all features of the taxonomy in a particular theoretical
framework, dual-process theory (De Neys 2018). However, we quickly discovered that
many features had easily describable routes through which they could meaningfully
impact players, but that did not fit neatly into dual-process theory or any obvious alter-
natives. For many of these, there was no existing evidence at all upon which to base
claims.

Thus, we modified the task to embrace its inherent subjectivity; authors were instructed
to reflect upon their own knowledge of games as a player, researcher, and (in the case
of the second author) designer and developer. This method therefore aligns with a con-
structivist philosophy of science (Kukla 2000). Rather than supposing that the

Figure 1: Summary of the Loot Box Features (LoBoF)
v0.1 model, grouped by similarity/relatedness into do-
mains
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identified features are natural properties of the world, these are explicitly subjective
divisions that we believe, based on their coherence with the data and our own expertise,
may be useful both to highlight the abundant variation in this domain and to serve as a
starting point for ongoing experimental work on how monetization design affects play-
ers.

To provoke new ideas during the construction of the taxonomy, authors supplemented
their own intuitions with a versus coding exercise (Saldafia, 2016). Using existing data
from two previous papers on loot boxes (Zendle, Meyer, and Ballou 2020; Zendle,
Meyer, et al. 2020), two games at a time with loot box-like mechanics were randomly
selected and juxtaposed. The data consisted of 141 Steam, iOS, and Android games (78
desktop and 63 mobile) that had identified in previous work as containing loot boxes,
including brief qualitative descriptions of their implementation. Descriptions were gen-
erated based on English language (US or UK) versions of the games; it is important to
note that games may contain different loot box options or mechanics in different lan-
guages/regions. Using this data combined with information from developer descrip-
tions, forum discussions, video recordings on YouTube or Twitch.tv, and prior
knowledge, authors coded each pair using “X vs. Y statements highlighting differ-
ences between two games’ loot box systems.

After each constructing separate feature and category lists, we then met for multiple
rounds of iterative synthesis. We merged similar or identical features that appeared on
multiple authors’ lists and discussed game examples and rationales for why features
that only appeared on one author’s list had been identified, and why they might affect
player behavior. Any features whose impact on players could not be clearly justified
were removed. We proceeded with this process until we identified no more opportuni-
ties for simplification (4 rounds total).

In between the final two rounds of synthesis, we presented the draft list to an industry
professional with more than a decade of experience in game monetization, free to play
games, and loot box design. He provided feedback on the comprehensiveness of the
feature list, identified design decisions from his lived experience that were not yet in-
cluded, and helped speculate about the ways each feature might impact player behavior.
This informed further changes to categorization, labeling, and rationale.

The list of games with loot boxes, the individual feature lists, and each stage of the
iterative synthesis are all available on the Open Science Framework
(https://osf.io/emkyr).

LOOT BOX FEATURES

In total, 32 loot box features were identified which might be expected to influence
player behavior or spending. We have grouped these features into six domains (sum-
marized in Figure 1). For each feature, we include a brief description of why this feature
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may matter to player behavior and spending. This rationale may be derived from the
lived game design experience of a member of the research team or our industry inform-
ant, previous psychological or behavioral economics research, or a combination.

Some features’ categories are mutually exclusive; features where this is the case are
marked with an asterisk. For other features, a game may contain any or all of the cate-
gories present. We use “items” as a generic term referring to all possible loot box con-
tents; this may include characters, equipment, consumables, skins, cards, or any other
representation of a virtual good that players may receive.

The design of loot boxes is inherently situated within the design of the game around
them, and this context is often crucial to determining the value and potentially the ef-
fects of a loot box implementation. As a result, certain features in our model describe
aspects of a single loot box mechanic in a game; for games that have multiple such
mechanics, it is possible that each may fall into different categories. Other features
relate to larger structural components of the game and would affect all loot boxes.

For space reasons—and because the goal of this paper is not to exhaustively detail fea-
tures, but rather to provide an overview of the sheer breadth of loot box implementa-
tions—we do not discuss every category in depth here. Instead, results are presented
largely in table form. We include the rationale for each feature’s inclusion and hypoth-
esized effect(s) within the tables and provide a brief general description of the domain
with reference to certain particularly interesting or complicated features and categories.
Longer written descriptions of each feature and category are available in the supple-
mentary materials.

Domain 1: Point of Purchase

The Point of Purchase domain (Table 1) includes features related to the act of purchas-
ing loot boxes. These features are often visible when visiting in-game shops. The high
visibility of some of these features has made them an easier target for (self-)regulation:
Odds Disclosure is mandated in China and self-regulated by the video games industry
in other countries like the UK and US (Xiao, Henderson, and Newall 2021), and the
UK Advertising Standards Authority recently identified Currency Conversion as po-
tentially problematic when combined with “odd pricing” (mismatched increments of
related purchases, e.g., virtual currency available in units of 50 credits, and items avail-
able in increments of 20 credits; Committee of Advertising Practice, 2021).

Feature Categories Example Rationale for Inclusion

reaworld ur- | War Chest

rency (Battalion 1944) | Premium currencies may both disguise the value

S elese e S GRS of players’ outlays and exploit unwillingness to
Cur- rectly with vir- (Elder Scrolls let small amounts of residual premium currency
rency y ; go to waste (Lewis 2014), both possibly resulting

tual currency Online) : - -
Conver- Purchase in greater spending. Players interpret the value of,
sion thuo r?one o engage with, and spend virtual currency differ-

m(r) rggex . Ls Lockboxes ently than real-world currency (Wang and Main-

. 9 (Neverwinter) waring 2008).

of virtual cur-

rencies

Loot boxes are Prize Boxes

specifically pur- - .

chased (Spiral Knights)

Loot boxes ac- Lucky Bags When a player is only indirectly purchasing a loot
Pur- quired as part of | (Love Nikki - box, they may not hold interest in either the act of
chase a purchased Dress UP opening that loot box or the rewards it contains.
Direct- | bundle Queen) This kind of purchasing may be unrelated to typi-
ness Players buy cal motivations and correlates of loot box opening

items that peri- (Zendle, Meyer, and Over 2019).

: Super Incubator

odically gener- (Pokemon GO)

ate loot boxes,

but do not buy
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loot boxes di-
rectly

Loot boxes peri-
odically given as
part of a battle
pass or/ paid
subscription ser-
vice

Daily Dice -
Gold Roll (Dun-
geons & Drag-
ons Online, VIP
Subscription)

fered in limited

Lost)

guantities.
Expedition
No limited dis- Packs (Rise of
counts the Tomb
Raider)

Plat- Buy in-game Sticker Packs Players who can buy loot boxes outside of the
form only (Board Kings) game have the opportunity to make purchases
Availa- | Buy outside of Mystery Boxes even when not playing the game. This may in-
bility* game (Path of Exile) crease total expenditure (Deans et al. 2016)

Pre-disclosed Brawl Boxes Disclosures may correct erroneous value beliefs,
Odds odds (Brawl Stars) which are especially common among problem
Disclo- Heka Chests gamt_)lers (Mona_ghan and Blaszczynski 2009).
sure* No pre-dis- (Assassin’s The impact of this effect may be moderated by

closed odds Crée d ‘OriAgins) how odds are disclosed (Sprott, Hardesty, and

Miyazaki 1998).

Yes, loot boxes

offered at dis- Recruits (One

counted rates for | Piece Treasure

limited periods Cruise)

of time A . .

: Limited discounts may both motivate purchases

Limited s, Ll . and lead players to assess the possibility of future
Dis- Ve IIO ot bo>;es PIatmuIan Shol\{v " | purchases at a higher price as a loss, with corre-
counts Or poo’s are ot- sk (G meElE sponding loss aversion effects (Heidhues and

Koszegi 2004)

Domain 2: Pulling Procedure
The Pulling Procedure domain (Table 2) refers to features of the random procedure
(i.e., the system that ultimately determines the items that players receive.) The features
of the pulling procedure domain are those that are most intricately intertwined with the
player’s perceived value for money, as well as the maximum amount that any player
may statistically spend. Three key intertwined features here are Item Supply, Dupli-
cate Handling, and Undesirable Target Handling. Together, these three features
largely govern the degree of “control” a player has when engaging with the loot box
system to get particular items that they want and avoid others that they do not. By
converted (analogous), we refer to a player’s ability to exchange duplicates or unde-
sired items into other items in the pool (i.e., items that the player could potentially have
received from the loot box). Converted (orthogonal), on the other hand, refers to the
exchange of loot box contents for items not part of the loot box pool. In both cases,
games vary widely in their “exchange rate”, or the number of duplicates/undesired
items necessary to exchange for a desired one.

Feature

Dupli-
cate
Han-
dling*

Table 1: Point of Purchase features.

Rationale for Inclusion

Categories Example
Cannot get Skins from Chests
duplicates (Brawlhalla)

Cards in packs con-
Converted verted to dust for craft-

(analogous)

ing cards (Hearth-
stone)

Allowing players to convert duplicate loot
box contents means that a player is guaran-
teed to receive something from each loot box,
even if this reward is of less value than the

Summons converted to

fee of opening. This may prompt more persis-
tent spending, as in gambling services where
losses are “disguised as wins” (Leino et al.
2016).

Converted Eldwater for promot-

(orthogonal) ing characters
(Dragalia Lost)

Stacking Cards in Chests (Clash

Royale)
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Skins from Chests

No system (SMITE)
Players choose up to 5
Player randomly-displayed

choice/reroll

stones to summon he-
roes of particular types

Similar to Duplicate Handling, games with

Undesir- (Fire Emblem Heroes) ef_fective undesi_rable target“handl’i’ng systems
able Cards in packs con- will convey a higher value “floor” for each
Target Converted verted (liquified) to vi- pull, _and also may be perceived by players as
Hgn- (analogous) als for crafting cards offering a grea_ter sense of autonomy
dling (Shadowverse) (Przybylski, Rigby, and Ryan 2010).
Champions from sum-
mons converted into
E;??P:Ic?g;ger?al) experi(?nce for other
champions (RAID:
Shadow Legends)
Outbreak Packs (Tom
10s Clancy’s Rainbow Six
Pool Siege, 2018 event)_ All else equal, the larger the pool size, the
Size* 100s Loot Booth (Deceit) greater an amount that a player must spend
Booster Packs before acquiring all loot box contents.
1000s (Pokemon TCG
Online)
Different Small/Medium/Large
rates, same Chests (Pewdiepie's Certain types of pooling give players greater
pool Pixelings) perceived control over “targeting” particular
Mutually ex- | Booster Packs (Magic | items. This perception of control may lead to
Pooling* clusive pools | Duels) increased spen_ding_ (Dixon 2000). When dif-
Strict subset Normal vs Expert ferent pools with different reward schemes
I Equipment Cases are presented, both state and trait factors may
pools (Dirty Bomb) influence suboptimal selection of a specific
N : Airdrops (Z1 Battle pool (Suhr and Tsanadis 2007).
0 pooling R
oyale)
Player pro-
gression .
Chests (Clash Royale) | Where progression changes contents or odds,
changes con- . . .
P_rogres- oS players may withhold sp_endlng until they
sion In- Player pro- have progressed further into tht_e game or
fluence* ression does | Lucky Roulette (Guns spend more heavily after reaching a point at
g y which a desired item enters the pool.
not change of Glory)
content/odds
Single Heroes from Summons | Item types can compound the effect of rarity
(Empires & Puzzles) when pulling—if a desirable item type is only
Item Resources, Tomes, & X% likely to be found in the loot box, and the
Types Multiple Commanders from player is only interested in Y% of that item
Chests (Rise of King- type, they end up with only a X%*Y%
doms) chance of a desired outcome.
Finite per Holo-day Bash Packs
player (Apex Legends)
Resettable Card Boxes (Yu-Gi- Although closely connected with Duplicate
Item goxesf / Oh! Duel Links) Hand}in%, ralther than detern(]inling wshat hfp-
emi-finite . pens if a duplicate is received, Item Supply
Sl Finite sub- ?:;gsrtlr?s;?]cel;s instead determines how the likelihood of re-
collections ceiving a duplicate changes over time.
Infinite Cards in Packs (Gods
Unchained)
Yes. incentiv- Multi-summons Giving multiple sim_ul_taneous payouts in _
izedl (Dragon Ball Z: Dok- gambling (e.g. multi-line slots) may provide a
Batch kan Battle) more immersive experience and higher rates
pulls* Yes,_ no in- Chests (Lords Mobile) of betting (l_\/lu_rch and Clark 2019); b_atcr_]
centive pulls may similarly encourage spending in
Not possible Chests (Hustle Castle) | greater amounts at a more rapid pace.
Pull threshold | Packs (Apex Legends) | Gambling machines which deterministically
Pity Enhancement Rolls guarantee an eventual payout may lead to

Pull scaling

(Black Desert Online)

higher spending as individuals feel closer to
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Pull prize

bots)

Superchest (War Ro-

achieving a reward; pity mechanics may op-
erate in a similar manner (Li et al. 2016).

None

Packs (Eternal)

Table 2: Pulling Procedure features

Domain 3: Contents
The Contents domain (Table 3) refers to qualities of the items received from the loot
box. Whereas the Pulling Procedure domain described features of the algorithms that
distribute rewards to players (and in some cases, convert them to other rewards), Con-
tents features refer to the in-game systems that determine the (perceived) value of the
items. This includes particular attention to the rarity systems that govern the range of
possible outcomes.

Feature Categories Example Rationale for Inclusion
Yes, | T R e The ability to pur_chase items directly establishes a
through di- Packs (Legends of real-world valuation of the loot box contents. The
rect pur- Runeterra) size of this valuation may increase or decrease the
chase persistence and volume of loot box spending to ob-
vov;[:ee,rb:c- :lftsbtljvrl-th- Cosmetics from tain that item.
quirable | chase ViEEsLEs (DD 2) Conversely, offering items scarcely in loot boxes
Not other- Adventurers and may convey Fo player_s a _high valuation of that _
Wise ac- Dragons from Sum- | item, increasing the likelihood of them purchasing
; mons (Dragalia the item later through a comparatively appealing
LIS Lost) direct-buy transaction.
Yes, game- Implant Packs (Plan- In comparison to cosmeti_c contents, which may
play-alter- etSide 2) only be valued by a certain portion of the player
ing base (Tondello et al. 2019), the potential for
Mixed Player packs (NBA greater spenders to have a greater chance of suc-
Me- 2K21) cess means that contents with mechanical effects
chanical may be desirable for a wider portion of a game’s
Effect players.
No, cos- Treasure Chests Mechanical effects, which in their most extreme
metic (Paladins) form may be labeled “pay to win”, are among the
most controversial features in gaming communities
(see e.g., Tregel et al. 2020).
Yes, sea- Boxes (Riders of Ic-
Sea- ;?2:; nl;[ems ?;é’:;) ’B(?;Ztlfgu(t\;v ar- When_present, the sca_rcity associated _with sea-
: sonal items and perceived threat of missed oppor-
sonal Treasure Shrine o : . :
ltems NO sea- (Solitaire Tripeaks: tunities may motivate purchasing (Hamari and
i - - Lehdonvirta 2010).
sonal items | Classic Patience
Card Game)
Summons (Final
Tight Fantasy Brave Where rarity is connected to power, there is a
Rarity- Exvius) greater advantage for high-spending players and a
Power Common/Rare/Epic | greater incentive to spend more to acquire the item
Rela- Loose /Legendary Cards (Ham 2010); if the items are not otherwise acquir-
tionship (Gwent) able, greater spending would come in the form of
No rela- Crates (PUBG MO- | greater loot box opening.
tionship BILE)
Boolean Normal/Gold Cards
from Packs (Kards)
. TS SRl LATBiEE Less granular rarity classes may have fewer, but
. Ordinal from Summons . PR
Rarity more impactful “big wins”’; more granular ones
Classes (Su_mmoners War) may lead to perceptions of success despite not re-
y percep p
Sl Gl AT ceiving the rarest items
Continu- (0.00-1.00) (Coun- '
ous ter-Strike: Global
Offensive)
Rarity Hero Star Ratings When there exist rare and desirable versions of rare
Dimen- | Single from Summons (Idle | and desirable items, the odds of achieving both
sions Heroes) simultaneously drop precipitously, potentially
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Card Rarity and Pre- | leading to increases in volume and persistence of
Multiple mium Status (Eter- spending among players who are especially inter-
nal) ested in a small subset of items.
Particular
items have | Cosmetics in Crates
Rarity- greerp;?;s; (Killing Floor 2)
Item Particular Can have an effect similar to adding a Rarity Di-
Rela- items have Characters from mension.
tionship MANY DOS- Summons (Tokyo Af-
any po terschool Summon-
el it ers, aka Housamo)
ties '
Permanent, | Skins from Mann
perpetually | Co. Supply Crates
valuable (Team Fortress 2)
Permanent, | Cards rotating out of | If loot box contents are not perpetually valuable,
value dete- | Rotation Mode the maximum spend is essentially uncapped; if the
Dura- riorates (Shadowverse) player wants to consistently have a complete or
tion Weapons from Joker | sufficiently powerful collection, they will have to
Temporary | Mystery Boxes continue spending for as long as they are engaged
(APB: Reloaded) with the game.
Magic Potions from
glznsuma- Chests (Disney
Magic Kingdoms)
Istg:ﬁle Treasures (Dota 2)
tiﬂ':; _Variable Silver Chests (Clash | As with Batch Pulls, _the release of multiple simul-
Quan- |tem§ Royale) taneous payouts may increase persistence and vol-
tity Multlple Lunchboxes (Fallout ume of spending.
items Shelter)
(fixed)
Complet-
ing set - .
awards ex- Hiding F'Sh Set completion features may motivate players
. (AbyssRium) . . -
clusive based on the psychological satisfaction of a com-
item plete collection, but also can exploit the appear-
Set Complet- ance of linear progress despite the odds of getting
Com- ing set en- each missing item decreasing with each additional
pletion hances ex- | Bonds (Langrisser) item from the set that the player obtains (Josef and
isting Tanaka 2017). Under the term “kompu gacha”,
items such mechanics are banned in Japan (Cermak
][\IO bonus Badge Packs (Game 2020).
or com-
: of Sultans)
pleting set

Table 3: Contents features

Domain 4: Audiovisual
The Audiovisual domain (Table 4) consists of two features relating to the presentation
(i.e., animations) of the loot box opening process. Specifically, both assess ways that
loot boxes in games may use metaphors and mechanics found in traditional non-virtual
gambling, like Near Misses on a roulette wheel, or a slot machine-like system for open-
ing loot boxes in-game.

Feature Categories Example Rationale for Inclusion
Yes. near Crystals Near misses in the gambling domain are associated with
) (Marvel increased persistence (Kassinove and Schare 2001), and
misses - -
shown Contest' of thIS' effect may be moderated by pro_blem gambling se-
Near Champions) | verity (Chase and Clark 2010). Similar effects may oc-
misses™ cur in the loot box domain when a desired outcome is
No near Chests (Golf | shown to be “almost” achieved (e.g. a rare item is dis-
misses Clash) played on a spinning wheel but is missed and a less rare
item is obtained).
Audiovis- Roulette Resemblances to traditional gambling may trigger cue
Resembles L o
ual Gam- traditional metaphor at | reactivity among existing problem gamblers (Starcke et
bling Power al. 2018) the effect of triggering players’ existing
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Resem- form of Tower (Min- | associations with casino games and familiarizing play-
blance* gambling ion Masters) | ers with gambling over time.

Does not

resemble Premium

traditional Packs (For

form of Honor)

gambling

Table 4: Audiovisual features

Domain 5: Unpaid Engagement

The Unpaid Engagement domain (Table 5) describes ways that game designers can
encourage or compel players to interact with the loot box system. This is done by
providing players with loot box-like items earned for free throughout gameplay, in
some cases with certain limitations, such as a limited inventory for Teasers > rushable

timer.

Feature Categories Example Rationale for Inclusion
Weapons Crates
tg;lg:(;rlg\?it ded (Counter-StriKe: With teasers, players must choose to either
currency re- ' | Global Offensive), pay to open the Ioot. boxes they already
quired to open Mystery Tool Boxes | have, wait enough time, or forego the re-
Teasers (Hay Day) wards they would get from continued play—
Locked loot this in turn may induce loss aversion and
boxes provided Clizsis ([ElEx0 [Rayr provoke spending. Teasers may also be un-
. ' | ale) ]
rushable timer derstood in the context of the endowment ef-
No teasers Fortune Wheel (Soul- | fect (Madigan 2016; Thaler 1980).
Worker)
Free identical War Chests (Battal- Exposure to loot boxes through free samples
loot boxes ion 1944) may increase familiarity with the mechanic,
Free analogous Basic Chest (Injustice | expose players to loot boxes even when pay-
Free loot boxes_ 2 Mc_JbiIe) _ ments on t_h_eir account are restricted, and
samples Free premium Rubies to buy Gilds create positive associations when a free
currency (Clicker Heroes) sample yields a “big win”. Free samples,
None, all loot . particularly identical and analogous ones,
boxes require Sicrfsdée E;SCX:Z é-lrg; may act similarly to gambling “practice
payment ' sites” (McBride and Derevensky 2009).

Table 5: Unpaid Engagement features

Domain 6: Social

The Social domain (Table 6) describes four features related to whether opening loot
boxes can affect, or be affected by, other players. In the case of Tradable Contents,
the involvement of other players effectively created a market economy in which players
can negotiate the value of their boxes or virtual goods for extra-game, real-world cur-
rency (i.e., can “cash out” their winnings)—sometimes even despite clear prohibitions
on this from the developer (as seen with Tradable Contents > developer-restricted
open economy). The presence of Tradable Contents has already been used to differ-
entiate legal and non-legal forms of loot boxes in Belgium (Kansspelcommissie [Bel-
gian Gaming Commission] 2018) and the Netherlands (Kanspelautoriteit [Netherlands
Gambling Authority] 2018).

Feature  Categories Example Rationale for Inclusion

Contents

icr?r::ct)ri;:fi(-j Chests (Monster N _ -

tive multi- Legends) Competitive muIFlpIayer modes mlght inspire players
Multi- olayer to “even the playing field” after losing against a more
player Contents powerful opponent, or to exert a sense of domination

canbe used | Time Capsules over weaker, _Iower spending players (Yee 2006) — see

; . also Mechanical Effect.

in coopera- (DC Universe

tive multi- Online)

player
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“Prisma Case” label and item pool
indicates that there are multiple Blue, purple, and
types of loot boxes with mutually orange bars signal an
exclusive item pools ordinal rarity dimension

Umaock Container

Unlovk Prisma Case

Key Indicates that Price in $ indicates that
locked /oot boxes key is purchased with
are provided real-world currency
oy contents dis- ;;tlon;(E |vc spending amongst gamers due to a desire for visible
played to Seven) P social status via conspicuous consumption (Brock and
other play- Johnson 2020; Veblen 1899).
ers
Not viewa-
Packs (WWE
ble by oth- Champions)
ers
Table 6: Social features
DISCUSSION

With six domains and thirty-two individual features comprising ninety-three catego-
ries, the categorisation scheme presented above describes a highly complex
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Options indicate the use of
“banners”, which may use
different rates, same item pool or
strict subset item pools

Gallery of Dreams ¢ 12,040 %

Limited Regular

1 Time Only

{ I';a.teful Encounter

Fateful Encounter

.= o =

ErTjoy Episodes Series

Ally Encounter, Special Sumn

2T Summer C. n : 4 Another;Style

> ;\vn()lh( Stvlets
- LF- ®

—v | - " -
‘ A Lone;Encounterf™| 10 AlliessBundle = i Another,Style Series

[ 100 ‘ £71N000
o A

Price in gems indicates that 10 Allies bundle signals that
boxes are pun chased with batch pulls are possible, but

virtual currency not incentivized
POals, patcn pulis are possinie put not IncentviZed, COMNENLS Tiave a ffiecnanical ermect

b Figure 2: Comparison of features from Counter-Strike: Global Offensive (top) but
eiand Another Eden (bottom). Many features are not visually represented either on Jli-
Cithe purchase screen or elsewhere in-game, and are not tagged on the images here. CY.
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While these two loot boxes share the underlying process of paying for an unknown
reward, they differ in almost every other way, and as a result are likely to have quite
different effects on their players.

The complexity described here poses serious challenges for regulators seeking to enact
evidence-based policy. In order not to paint with too broad a brush, policymakers will
require highly nuanced domain knowledge and will likely be unable to broadly apply
gambling laws without significant adaptation to the world of games. At the moment,
the evidence base needed to do this is lacking. While we have speculated about reasons
why these features might affect player behavior, it will be a difficult but necessary task
for future research to investigate this carefully and look for links with societally rele-
vant outcomes like dysregulated gaming and problem gambling. The challenge here is
compounded by the fact that games, and the psychological effects engendered by them,
are systemic-emergent: each element interacts with all those around it to produce the
end result. Each feature of loot boxes here may moderate the effects of others, and thus
evidence for effects of a given feature must be understood as limited to a particular
context, and ideally reached after controlling for other features around it. Given this,
natural experiments (e.g., Zendle 2019) and industry collaborations (e.g., Johannes,
Vuorre, and Przybylski 2020) will likely be crucial sources of data.

The same complexity also creates obstacles for consumers seeking to make informed
decisions about the types of games they want to play (or allow their children to play).
As of 2020, games rated by the Entertainment Software Rating Board (ESRB) and Pan
European Game Information (PEGI) now include a content descriptor for “In-game
purchases (includes random items)” (Entertainment Software Ratings Board n.d.; Pan
European Game Information n.d.). These supplement previously existing content de-
scriptors for (simulated) gambling, but are clearly insufficient to comprehensively com-
municate the diversity of important forms that loot box implementations may take.
While the amount of information included on box art or a digital store label description
is necessarily highly limited, the emergence of sites like MICROTRANSAC-
TION.ZONE and Common Sense Media’s game reviews (Common Sense Media, n.d.)
suggests that there may be demand from players and parents to understand the content,
and specifically the monetization structure, of games more thoroughly.

This work may also be of use for designers who use, or are considering using, random
reward mechanics in their games in a responsible manner. Certain key behaviors of
interest may be describable in terms of the LoBoF model. For example, game designers
sometimes target particular quantities and frequency of loot box engagement. In some
games it may be more typical or desirable to open a large amount of loot boxes infre-
guently (say, with the release of a new expansion), while other games encourage open-
ing a single loot box every day. These are higher level design goals that may be opera-
tionalized through a combination of features like Teasers, Pool Size, Mechanical Ef-
fect, and Batch Pulls. Such patterns would likely have different effects on habit for-
mation, exposure prevalence, mental models of value, and player experience; a player
who opens one loot box per day with a 1% chance of a rare item might only report one
positive experience every three months, while another player who opens 100 loot boxes
on one day might associate loot box openings with more consistent positive outcomes.
While they remain controversial, loot box mechanics remain a conspicuous and com-
mon feature of the gaming landscape, and we call on developers to both reflect carefully
on which features they implement as well as guard against possible negative outcomes
for players where possible. If and when subsequent research identifies (combinations
of) features as having clear negative effects on player well-being, we would call upon
ethical game design to avoid implementing them.

The model presented here largely incorporates and expands upon previous attempts to
categorize loot boxes. We address Nielsen and Grabarczyk's (2018) notion of reward
embeddedness in Trading (non-embedded currencies used to purchase random
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rewards do not fall under the definition of loot boxes here). We add nuance to this by
differentiating the developer-sanctioned open economy category to describe loot boxes
that purport to have isolated contents, but whose design allows for those contents to
become embedded (Xiao, 2020).! King et al.'s (2012) distinction between standard and
non-standard gambling simulation, where applicable to loot boxes, is found in the
Gambling Game Resemblance feature. All of the features discussed by Zendle,
Meyer, and Over (2019) are included and have been expanded upon in the current
model, with the exception of reinvestment (loot boxes that yield the same currency used
to purchase them), as no games in our data were found to implement this.?

The previous most comprehensive attempt to taxonomize loot boxes is that of Sato et
al. (2020), which overlaps substantially with our work. For example, what they describe
as a Trigger Condition is partly covered by Currency Conversion, and their sub-types
of random procedure are covered by Duplicate Handling, Undesirable Target Han-
dling, Batch Pulls, Pity, and Item Supply. We note, however, that in some cases Sato
et al. describe the differences between loot box types using features that are not mutu-
ally exclusive—for example, their “consecutive” type of random procedure, in which
the chances of receiving a rare reward are increased if the player triggers a set amount
of RRMs through a bulk purchase (e.g., a package deal for ten consecutive RRMs,
Batch Pulls in our model), can exist alongside their “step-up/step-down” type (the
equivalent of Pity > pull scaling in our model). Indeed, this is the case in Fire Emblem
Heroes.

A few other features in Sato et al.’s (2020) work are not represented here, however.
These differences are largely a result of the fact that we chose to focus only on monetary
transactions (i.e., not random rewards triggered by watching advertisements) and that
we structured our model specifically around design features which might be expected
to have a meaningful effect on player behavior. It is not clear, for example, that the
difference between a “loot box” and “card pack” (two categories in Sato et al.’s audio-
visual implementation taxon) is psychologically important.

Beyond those in the works above, most of the remaining features in LoBoF v0.1 have
not been formally discussed or investigated in the academic literature. This includes a
host of important features and categories related to rarity, handling of duplicates and
undesirable items, pity systems, various types of teasers and free samples, duration, and
more.

LIMITATIONS

As stated earlier, this model is inherently subjective, grounded in a constructivist view
of knowledge, and should not be treated as conclusive. It merely represents one attempt
to taxonomize the types of loot boxes with a particular pragmatic purpose; within this
pragmatic purpose, we are limited by the lack of existing evidence about featural-level
effects and in most cases can only speculate about possible effects on players. We re-
emphasize that as evidence demonstrates the importance or unimportance of given

! Note that even these two features do not entirely capture embeddedness with regard to loot
boxes, as players may sometimes cash out contents by selling their entire account. These trans-
actions can sometimes involve thousands of US dollars (g2g.com n.d.), but to our knowledge
no research has been done on this.

2 The example of reinvestment used in that paper, Clash Royale, is more accurately described
as a game with free analogous loot boxes that may yield free virtual currency—premium loot
boxes, on the other hand, do not contain the same currency used to purchase them (gems).
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features or categories—a line of research we hope to encourage with this work—these
should be added or removed to the taxonomy in an ongoing process.

While we believe this work represents the most granular list of features in the academic
literature to this point, it is also not exhaustive. This model does not include unmone-
tized gambling simulations, social casino games, and certain niche features that arose
only in one game in our data (e.g., the possibility to receive no reward at all when
remotely controlling a claw machine in Clawee). Some features or categories may only
be found outside of English language games. Additionally, a host of non-loot box mon-
etization strategies may be viewed by players as problematic (Petrovskaya and Zendle
2021), and there is no doubt that developers will continue to innovate in terms of both
random and non-random monetization. One such notable development is the rise of
crypto-games (Scholten et al. 2019). As existing features are identified or new ones
implemented, this model should be updated accordingly.

A final limitation of this model, and taxonomies more generally, is that we have only
described features that were identified as categorizable. This should not be interpreted
as an indication that only these features might affect player behavior. Emerging evi-
dence shows that a large range of nuanced and continuous design features, including
the degree of competitive advantage/pay to win (von Meduna et al. 2020), the precise
odds of receiving each item (Kwon 2020), and audiovisual components like “juiciness”
(Kao 2020) are likely to have meaningful effects on player behavior, experience, and
spending. Instead, we present these features as those that could feasibly be discretized.

CONCLUSION

In this paper, we developed a first iteration of a featural model of loot box implemen-
tations (LoBoF v0.1). Across six domains of variation and thirty-two unique features,
we show that the range of possible loot box designs is wider than previously appreci-
ated. This intricacy creates challenges for both regulators and consumers, and we argue
that solutions will need to be tailored to the video game sphere. Specifically, we suggest
that gambling regulators may be currently ill-equipped to deal with this complexity,
and that there may be a need for a more comprehensive source of information for con-
sumers than content descriptors currently allow for. We point out the need for more
high-quality research on how different types of loot boxes might affect players and call
for increased industry collaboration to achieve this.
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