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Abstract—Decentraland is a blockchain-based so-
cial virtual world where users can publish and sell
wearables to customize avatars. In it, the third-
party Decentral Games (DG) allows players of its
flagship game ICE Poker to earn cryptocurrency
only if they possess certain wearables. Herein, we
present a comprehensive study on how DG and its
game influence the dynamics of wearables and in-
world visits in Decentraland. To this end, we an-
alyzed 5.9 million wearable transfers made on the
Polygon blockchain (and related sales) over a two-
year period, and 677 million log events of in-world
user positions in an overlapping 10-month period.
We found that these activities are disproportion-
ately related to DG, with its ICE Poker casinos
(less than 0.1% of the world map) representing a
remarkable average share of daily unique visitors
(33%) and time spent in the virtual world (20%).
Despite several alternative initiatives within De-
centraland, ICE Poker appears to drive user ac-
tivity on the platform. Our work thus contributes
to the understanding of how play-to-earn games in-
fluence user behavior in social virtual worlds, and
it is among the first to study the emerging phe-
nomenon of virtual blockchain-based gambling.

Keywords—Social virtual worlds, play-to-earn, online
gambling

I. Introduction

In recent years, there has been much discussion around the
Metaverse, an envisioned fully immersive iteration of the Inter-
net, composed of a shared collection of interoperable 3D virtual
worlds. The Metaverse remains a vision in its early stages, but
many social virtual worlds usually associated with it thrived

during the Covid-19 pandemic [1]. In these worlds, interac-
tion with the environment and with other people is done pri-
marily through an avatar, an embodied representation of the
user, with avatar customization being a significant in-world
factor of purchase intent and one of the main pleasures for
users [2]. However, it has been argued [3] that many of the
ownership policies for in-world digital goods —such as those
used in avatar customization— are disadvantageous to users.
This is primarily due to the imbalance in rights between the
users and platform proprietors. Traditionally, digital assets are
not transferable independently of the platform; hence, these re-
main locked inside the virtual world or are forever lost when
the underlying platform ceases to function.

In response, blockchain technology has been heralded by
many tech enthusiasts as a decentralized and transparent ap-
proach to digital property in virtual worlds [4]. Arguably, De-
centraland is the earliest and most popular blockchain-based
virtual world, touted to be the first one “built, governed, and
owned by its users” in its official website. In Decentraland,
users can transfer in-world land, usernames, and avatar wear-
ables, either as part of a sale or for free. All these transfers are
recorded on the Ethereum blockchain, or, in the case of wear-
ables, on Polygon, a compatible and more scalable blockchain.

Based on these data, Trujillo and Bacciu [5] were among the
first to conduct a quantitative study of Decentraland’s wear-
ables. They noticed that a single account —related to the
project Decentral Games (DG)— had by far the most pub-
lished wearables. DG manages a few in-world casinos, and
possession of DG wearables is required to earn money (in the
form of cryptocurrency) by playing ICE Poker, its main at-
traction (depicted in Figure I). Owners can also delegate their
DG wearables to others, with whom earnings are split based on
the wearable’s level. Hence, DG wearables transcend the mere
aesthetic in-world function of virtual garments, with ownership
being enticing due to their earning potential.

Herein we thus delve into how DG and ICE Poker influence
the dynamics of wearables’ ownership and in-world visits in
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Decentraland. In particular, we seek to answer the following
research questions (RQs):

RQ1: Are transfers of Decentraland wearables disproportion-
ately related to those created by Decentral Games?

RQ2: Do Decentraland users visit significantly more ICE
Poker casinos compared to other in-world locations?

To answer RQ1, we measure the share of wearables designed
by DG in the overall dynamics of ownership transfers in differ-
ent forms, including creation, sale, and destruction, as well as
how the upgrading mechanism implemented by DG affects such
transfers. To answer RQ2, we analyze the visits —both in time
spent and number of visitors— made on parcels in which ICE
Poker casinos are located, compared to the rest of the in-world
land.

Figure I: Screenshot of an ICE Poker game session in-
side a Decentral Games casino.

Our main contribution is therefore a quantitative analysis
regarding the influence that online gambling has had on De-
centraland’s social virtual world. In fact, integrating earning
opportunities into virtual spaces has already resulted in serious
repercussions in the real world [6, 7], emphasizing how virtual
worlds can be both digital (in their essence) and real (in their
effects) [8]. Thus, studying the use (and potential abuse) of De-
centraland’s affordances and economic incentives in the form of
online gambling is important to better shape the future mech-
anisms and legal framework of social virtual worlds and the
Metaverse in general.

II. Background

In this section we briefly describe the main mechanisms,
jargon, and events of both Decentraland and Decentral Games
referred to in subsequent sections.

A. Blockchain technologies

Blockchains are decentralized, immutable ledgers that facil-
itate secure and transparent recording of transactions across a
network of computers. Decentraland is based on Ethereum [9],
a versatile blockhain that enables smart contracts —self-
executing programs that automatically enforce the terms of
an agreement. These provide the underlying infrastructure for
non-fungible tokens (NFTs), unique identifiers often used to
represent ownership of digital objects (e.g, art and collectibles).
Unlike fungible cryptocurrencies, NFTs are unique and non-
interchangeable. Smart contracts also enable decentralized au-

tonomous organizations (DAOs), a form of token-based gov-
ernance without a central authority, allowing for distributed
decision-making and management [10].

B. Decentraland

Publicly released in February 2020, Decentraland’s social
virtual world revolves around the so-called tokenomics, i.e., an
economy based on the exchange of assets via cryptographic
tokens on blockchains [11]. Decentraland has its own cryp-
tocurrency, MANA, with which users can buy in-world NFTs for
digital assets such as land parcels and wearables. Possession
of MANA is also used as the basis of voting power for platform
decisions via Decentraland’s DAO [12].

The world (see Figure II) is composed of 90,601 square land
parcels distributed on a 301×301 grid. Before the public re-
lease of the project, 37.4% of the world map was allocated for
districts, i.e., groups of adjacent parcels of privately owned land
that share similar user interests. Among the biggest districts
we find, for example, the gambling-focused Vegas City and the
shopping-oriented Fashion Street.

Figure II: Decentraland world map, where the biggest
districts are indicated in violet and roads in gray.
District Vegas City is home to Diamond Hands City and
The Stronghold (both highlighted in yellow), ICE Poker
casinos owned by Decentral Games. They cover only
a minuscule surface of the map: less than 0.1%.

Decentraland wearables are virtual garments, accessories or
full body costumes (called skins) used to change the appear-
ance of one’s avatar. Wearables are grouped into collections
of one or more items. Each item represents a distinct design
from which one or more NFTs can be minted, i.e, a new unique
token ID representing the asset is created and assigned. In ad-
dition, a given item has a rarity limit (from a predefined list)
that sets its maximum supply of tokens —e.g., a unique item
can be minted only once, while a common item 100,000 times.
To publish a wearable collection, creators pay a fee and sub-
mit their designs to the approval committee appointed by the
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DAO. Once approved, creators can sell their wearables via De-
centraland’s Marketplace (for a fee that goes to the DAO), or
they can mint and transfer the respective NFTs to a blockchain
address (their own or not), either as a gift or to be sold on a
different marketplace.

C. Decentral Games

The project DG started in 2019 and has played a part in
many initiatives in Decentraland ever since. In fact, DG es-
tablished one of the first in-world casinos, with games such as
roulette or poker, and it was a prominent creator of wearables
since the beginning. DG also established its own DAO, as well
as its utility token and namesake DG, which grants access to
rewards and voting power in the project’s governance. In Oc-
tober 2021, DG released ICE Poker, touted to be a Metaverse
Play-to-Earn (P2E) game, i.e., one in which users are able to
earn cryptocurrency simply by playing. In preparation, DG
also launched the cryptocurrency ICE to function as the in-
game currency for rewards and minting wearables. The follow-
ing month, DG also published several exclusive ICE-themed
wearables that granted attractive bonuses while playing the
game, based on their ranking level.

Inside Decentraland, there are two DG virtual casinos ded-
icated to ICE Poker, both located in the Vegas City district.
The first and more popular is called The Stronghold ; the sec-
ond, Diamond Hands City, is exclusive to ICE-themed wear-
ables with the highest rank. Outside Decentraland, DG wear-
ables also give access to a related but separate mobile and web
game released on September 2022, called ICE Poker Arcade. In
this version of the game, instead of cryptocurrency players earn
electronic gadgets, DG merchandise or other virtual assets.

The level of access and/or reward provided by DG wear-
ables varies by item, as illustrated by the examples in Fig-
ure III; the more expensive the better. Within either game
mode, players can wear up to five wearables to augment their
rewards. For certain ICE-themed wearables, it is also possible
to upgrade their ranking level (ranging from 1 to 5) to gain
better rewards by paying a smaller fee compared to buying
one. Additionally, all DG wearables can be delegated to other
players, who can then split their earnings with the wearable’s
owner, with the latter retaining the rights over the asset on
the blockchain and being able of revoking the delegation at
any moment.

Figure III: Examples of wearables created by Decentral
Games: a) Venetian Mask (ICE Rank 1), which gives 1–7%
bonus; b) DG Suited Tracksuit Bottom, which can be used
to play Arcade Mode; and c) Paludamentum (ICE Rank
5), which gives 35–45% bonus.

III. Related Work

While we are still in the early development stages of the
Metaverse, numerous independent virtual worlds have already
sprung up over the past few decades. Notable examples include
Second Life, Meta Horizon Worlds, and massively multiplayer
online (MMO) games such as World of Warcraft, Minecraft,
Roblox and Fortnite. However, these virtual environments
have faced significant criticism regarding the governance and
ownership of in-world assets. In Second Life, for instance,
there has been a perceived emergence of virtual feudalism [6].
Roblox has been criticized for profiting from child labor [13]
and for allowing harmful content and games with gambling-like
mechanisms in its user-generated virtual worlds [14]. World of
Warcraft has also grappled with conflicts between the game’s
publisher and players over agency and ownership of in-game
assets [15]. More generally, there has been a separation be-
tween content and platform ownership in virtual worlds, often
to the detriment of users, whose rights over bought or created
in-platform content are usually restricted [3].

In response, a wave of blockchain-based platforms has
emerged [4]. Virtual worlds such as Decentraland, The Sand-
box, Axie Infinity, and Upland, among others, attempt to
mitigate the aforementioned issues by leveraging blockchain’s
transparency, security, and decentralization for digital owner-
ship, cryptocurrency transactions, and governance. Decentra-
land [16] is a standout example, being the earliest and most
popular virtual world based on blockchain. It has reached a
wide audience and gone through many changes over several
years, hence it offers a trove of publicly available data for the
study of emerging phenomena on these novel asset-oriented
platforms. However, existing research on Decentraland has
primarily focused on landholding assets [17, 18, 19] or exam-
ined the platform’s tokens within the broader context of the
NFT ecosystem [20]. There is a lack of studies regarding other
kinds of digital assets available in Decentraland, namely avatar
wearables, with the latter having attracted the attention of the
fashion industry [21].

A. Fashion in Virtual Worlds

Fashion in social virtual worlds has been a subject of re-
search for years, especially in Second Life, which has been ac-
tive since 2003 and introduced the concept of customizable vir-
tual spaces and avatars [22]. Despite its recent decline, Second
Life maintained for years a robust economy centered on avatar
customization, with many users becoming in-world fashion de-
signers [23,24].

Recently, the fashion industry’s attention has shifted to-
wards popular MMO games, particularly through the cre-
ation of branded skins, with an increasing interest in newer
blockchain-based virtual worlds [25]. Notably, several presti-
gious luxury brands are venturing into NFT collectibles [26],
participating in events such as the Metaverse Fashion Week or
designing wearables for Decentraland [21], as well as retailing
and engaging in other kinds of customer engagement within its
social virtual world [27]. In fact, Decentraland’s wearables are
mainly distributed for free to boost engagement in other cryp-
toasset or Metaverse initiatives such as virtual casinos, with
only a minor portion of them (3.4%) being sold on the plat-
form’s marketplace [5].
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B. Poker and Online Gambling

The chance-based nature of the game of poker appeals to
a wide audience of casual players, while the element of skill,
particularly evident over many hands, entices professional play-
ers [28]. The introduction of the Internet to gambling activities
has provided easy access for the general public, round-the-clock
access, shorter intervals between bets, and instant reinforce-
ments [29]. After 2003, online poker experienced tremendous
growth, with a total market value reaching 3 to 4 billion USD
by 2010, with approximately 5.5 million players participating in
virtual poker rooms across the globe [30]. Among such players,
a subset has emerged as professionals, especially adept at mul-
titabling —simultaneously playing multiple games to further
reduce the element of chance. As reliance on poker earnings
grew, these players developed a strong extrinsic motivation to
play, even if not entirely removed from the gameplay. Fur-
ther, it has been found that playing for real money strongly
influences both game dynamics and player experiences in poker
games [31].

Notably, professional gamblers share psychological traits
with problem gamblers, highlighting the complex interplay be-
tween skill and risk [32]. Problem gamblers, often drawn to
low-stakes gambling, may develop distorted risk perceptions
and ultimately underestimate financial risks in general [33]. In-
terestingly, players are socially motivated to gamble by the vir-
tual communities they form, while these same communities also
serve as safeguards against excessive behavior [34, 35]. Online
poker’s unique subculture —which includes websites, forums,
and chat rooms from all around the world— fosters cooperative
behavior among players through the sharing of information and
strategies. Nonetheless, the game’s inherent competitiveness
persists and is reflected in the hierarchical structures within
these global communities [36].

C. Crypto Asset Trading

Cryptocurrency has emerged as a disruptive force in
the financial landscape since Bitcoin’s introduction in 2008.
Nonetheless, its trading remains characterized by high volatil-
ity, often leading to substantial crashes followed by significant
rebounds [37, 38]. NFTs entered the scene in 2014, gaining
widespread attention in early 2021 due to very high-profile
sales and causing considerable hype [39]. NFT buyers ex-
hibit a profound enthusiasm for the foundational technologies
that facilitate unique avenues for creative expression and the
development of innovative content creation business models.
However, these positive sentiments are counterbalanced by the
contentiousness of digital ownership, prevalence of low-quality
NFTs, risk of scams, potential money laundering activities, and
evolving legal framework [40].

There is also an overlap of personality and demo-
graphic traits among problem gamblers and cryptocurrency
traders [41]. In both cryptocurrency trading and gambling,
decisions are often based on limited information, short-term
motives for gain, and with high uncertainty; hence, people at-
tracted to the latter are likely to be attracted to the former [42].
Numerous operators in the crypto gambling sector provide ac-
cess to a variety of betting options, games, and online casinos.
However, these platforms often pose a significant risk as they
are easily accessible to minors and vulnerable individuals, and
typically offer minimal to no consumer protection. Further,

they still remain largely unregulated in many countries [43].

D. Play-to-Earn Games

Blockchain technology has also boosted a form of online
gaming known as “Play-to-Earn” (P2E), where players receive
monetary rewards for their gameplay, mainly in the form of
the game’s own cryptocurrency. Axie Infinity —a Pokémon-
style battle game with collectible axolotl-like creatures and in-
game tokenomics— is arguably one of the most well-known
examples. Its popularity peaked in 2021, particularly in the
Philippines and later Venezuela, where it represented a viable
source of earnings for low-income people during the height of
the Covid-19 pandemic [44]. However, it is known that ex-
trinsically motivated gameplay, i.e., mainly driven by external
rewards such as financial gain, may reduce intrinsic motivation
and consequently have negative implications for player experi-
ence [45,46]. In fact, a survey conducted with a group of Axie
Infinity players in 2020–21 has shown that, while some players
enjoyed social interactions, overall intrinsic motivation tended
to be low, causing high amounts of stress and unwanted tension
to reach daily quotas [44]. This assessment was later corrobo-
rated by a study that analyzed online conversations about the
game [45].

Interestingly, part of the initial success of Axie Infinity
was due to delegation models that emerged organically within
the community, called scholarships [44]. These allow players
to share their knowledge or delegate their gameplay (and as-
sets) to others for a share of the rewards. Nonetheless, while
P2E games offer players from less-advantaged countries earn-
ing prospects above the national average wage, these might find
themselves in exploitative schemes to provide low-cost labor for
wealthier owners of NFTs [45]. In lieu of the community-based
scholarships of Axie Infinity, ICE Poker integrates elements
of P2E games by design, allowing players to earn tokens just
by participating in certain events, and providing them with
sanctioned asset delegation. Wealthy owners are thus offered
an official mechanism to delegate their DG wearables to willing
players for whom the initial investment is perhaps prohibitively
expensive.

IV. Methods

For our study, we focus on the two years after the launch
of Decentraland wearables on Polygon, that is, from June 2021
to May 2023. For this, we undertake a data-driven approach
based on public data available from blockchains and related
datasets, focusing on obtaining macro-level patterns of actual
user behavior related to our RQs. In the following, we describe
the overall approach to answer our RQs and how we performed
data collection.

A. Overall approach

For RQ1 (wearable transfers) we first retrieved all wearables
created during the period of study, marking those created by
DG based on metadata from Decentraland. We then retrieved
from the Polygon blockchain the respective transfers, as well
as sales and wearable upgrades from related sources. We then
analyzed the proportion between DG wearables and the rest
in terms of the number of transfers and sales volume (both in
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number and USD).

For RQ2 (in-world visits to ICE poker casinos), we first col-
lected in-world tracking data of Decentraland users, available
only from 12 July 2022. Hence, we analyzed the last 10 months
of the two-year period of interest, in terms of the number of ac-
counts and time spent visiting the parcels in which ICE poker
casinos are located, compared to the rest of Decentraland’s
map.

Our descriptive and statistical analyses mostly concern pro-
portions, i.e., the share of wearables or land associated with
DG compared with the rest of Decentraland. To test for sig-
nificant differences in proportions we used two-sided tests with
significance level α = 0.05. When analyzing samples we used
χ2 tests, either goodness-of-fit test or association test accord-
ing to the case; when analyzing populations we used a binomial
test; for both kinds of test we use relative risk (RR) to measure
effect sizes.

B. Data collection

For wearable metadata (e.g., collection, category, creator),
we used several of the openly available Decentraland’s query
endpoints on TheGraph, a service for querying blockchain net-
works, and whose definitions are open source.1 For transfers,
we collected the respective transactions from Polygon via the
blockchain web service Alchemy. For sales, we collected data
from two different sources: 1) Decentraland’s Marketplace for
internal sales, using the aforementioned TheGraph query end-
points; and 2) OpenSea, the largest overall NFT marketplace
and main means for external sales, as well as the initial default
marketplace for DG wearables.

Figure IV: Cryptocurrency price in USD during the
two-year period of study for: ICE by Decentral
Games, MANA by Decentraland, and MATIC by Polygon.

We also retrieved from Yahoo! Finance the price of the few
cryptocurrencies used in the collected wearable sales, which we
adjusted for inflation. Price changes of these cryptocurrencies
also serve to gauge interest on the studied platforms. As can
be seen in Figure IV, the ICE token was released around the
rebranding of Facebook into Meta in November 2021, with the
latter provoking a sudden price increase in Decentraland’s MANA

(fourfold in just a couple of days). This was a considerable
surge, even taking into account the already upward trend of
MATIC, Polygon’s cryptocurrency. However, the collapse of sev-
eral interconnected cryptocurrencies the following May marked
the onset of the 2022 cryptowinter [38], which affected a large
share of blockchain projects and lasted until mid 2023.

For data on wearable upgrades, we again used Alchemy to
retrieve the log events of the DG’s smart contract on Polygon2

that managed such transactions. We then used the aforemen-
tioned wearable metadata to derive the ranking level and rarity
limit of the upgraded tokens.

For in-world user tracking, we utilized the corresponding
data archives from Atlas Data Corp, a blockchain analytics
company that obtained a grant 3 from Decentraland’s DAO to
keep record of user sessions. These data are log events (cre-
ated every circa 20 seconds) of the current location of every
connected user on the several servers that manage the 3D ren-
dering of in-world scenes and avatars on Decentraland. Given
that this system started operating in mid July 2022, we nar-
rowed our analysis of in-world visits to only 10 months, from
August 2022 to May 2023. Moreover, we take into considera-
tion only users with an Ethereum-compatible address, that is,
we discard the small minority of guests not associated with an
account. We then transformed the more than 677 million log
events for this time frame into sessions with a start and end for
each land parcel and account address. Finally, we segmented
the respective sessions’ duration on a daily basis, adding 10
seconds to each to compensate for possible shortenings due to
the 20-second polling rate of the log events.

V. Analyses and Results

A. RQ1: Overall wearable transfers

From June 2021 to May 2023, a total of 4,629 collections
with 8,450 wearable items (i.e., designs) were published by
1,517 distinct creators. Of these, we identified and manually
verified two accounts4 that created all of DG wearables, based
on marketplace offerings, item names, and user profiles on De-
centraland. Both DG accounts (0.1% of creators) published 117
collections with 723 items (8.6% of the total available items).
Henceforth, we refer to these as DG wearables.

During these 24 months, there were 5,904,191 wearable
transfers in total, with the vast majority (78.2%) being mints
(i.e., newly created NFTs recorded on the blockchain). For
all transfers, the share of DG wearables was 15.1%, while for
mints it was 15.7%. Based on a binomial test, the proportion
of minted DG wearables is significantly higher (p ≪ .01) with
a relative risk (RR) of 1.04 (i.e., 4% higher than expected),
compared to their share in total transfers. In other words, DG
wearables are significantly less likely to be transferred once
minted compared to other wearables, but the effect size is rel-
atively small. At most circa 59 million wearables could be
minted based on the items’ rarity limit, of which 5.3% cor-
respond to DG wearables, hence this 15.7% mints share was
significant (p ≪ .01) and remarkable (RR = 2.95) when con-
sidering the maximum supply limit of tokens.

1https://github.com/decentraland
2Address 0xC9a67eD1472A76d064C826B54c144Ca00DAE4015
3https://decentraland.org/governance/project/?id=7422a99e-8a25-4625-9b30-ab688de5dade
4Addresses 0x17a253c2ac0d5ba92cadbbf665e3390c9913dc5d and 0x00e5d44f6a296c10f159486f842838bd68f13e32
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Only 3.4% of the transfers made were part of a sale on
Decentraland’s Marketplace or OpenSea. For these, DG wear-
ables represented merely 0.9% of the total count. Based on the
aforementioned transfers share of DG wearables (15.1%) and a
χ2 goodness-of fit-test, the share difference for number of sales
is significant (p ≪ .01), with a RR of 0.061 (93.9% lower than
expected based on the number of transfers). Nevertheless, in
terms of sales volume in dollars, DG wearable sales (again, 0.9%
in number) represented 17.3% of the total 4,895,498USD. In
other words, despite being considerably less in number of sales,
the volume of money involved in the sales of DG wearables was
remarkably higher compared to the rest of wearables, with a
RR of 19.2 (circa 18 times higher than expected based on the
number of sales).

In our analysis on a monthly basis, we noticed great vari-
ation in the share of DG wearables over time, but in different
ways for transfers and sales. On one hand, and as illustrated in
Figure V, the total volume of transfers reached its highest val-
ues in March and April of 2022, which coincides with the first
edition of the Metaverse Fashion Week at the end of March.
In those two months the share of DG wearables was only 3.3%
and 4.5%, respectively. However, the transfers monthly share
of DG wearables increased noticeably from September 2022 on-
ward, reaching its peak in May 2023 with 85.3%, while the rest
of wearable transfers decreased in number. This DG share in-
crease is mostly related to a few wearable items with a common
rarity limit and which give access only to ICE Poker Arcade,
whose app was released precisely at the end of September. On
the other hand, for the monthly sales volume in USD (illus-
trated in Figure VI), the highest monthly value for both total
volume and share of DG wearables (62.9%) is November 2021,
the month in which the first DG collections focused on ICE
Poker were released for minting. Moreover, the timing also co-
incides with the wake of Meta’s rebranding, which provoked a
surge and sustained high price in both ICE and MANA for that
month, as shown in Figure IV.

Figure V: Monthly number of transfers of Decentra-
land wearables on the Polygon blockchain and the
respective Decentral Games (DG) share.

For the two-year period there were 58,791 mints of wear-
ables with an ICE ranking level, of which 42,390 (72.1%) were
via upgrades. Each upgrade implies three wearable NFT trans-
fers on Polygon: 1) transfer of the original NFT from the owner
to the upgrading smart contract; 2) burning of this NFT by
transferring it to a special dead address, effectively removing
it from circulation; and 3) minting a new NFT for the owner
from a higher-ranking wearable item within the same collec-
tion. Hence, there were 127,170 transfers related to upgrades,
representing 14.2% of DG wearable transfers and 2.1% of all

transfers. Interestingly, only 10% of the mints of ICE-ranking
wearables with a level higher than 1 was not related to an
upgrade. In other words, 90% of owners preferred to burn a
lower-ranking token and mint a higher-ranking token via an up-
grade, rather than buy (or wait to win) one without sacrificing
the former.

Figure VI: Monthly sales volume in USD of Decentra-
land wearables —made via the marketplaces of De-
centraland and OpenSea— and the respective share
associated with Decentral Games (DG).

B. RQ2: In-world visits of poker casinos

Of the 90,601 land parcels in the world map, the two ICE
Poker casinos cover 65 parcels, which is less than 0.1% (see
Figure II), with The Stronghold having only 16, and the exclu-
sive Diamonds Hand City 49. For the ten months of log events
of user in-world location we analyzed, there were a total of
451,413 distinct account addresses whose avatars collectively
spent circa 7.5 million hours on Decentraland’s world map.
Of this time, 22.7% was spent on the two ICE Poker casinos.
By far, most time was spent on The Stronghold, with 22.5%
of the total time, having a striking RR of 1278.5 (p ≪ .01)
based on land share; whereas Diamond Hands City only repre-
sented 0.2% of the total time, having a considerable RR of 3.5
(p ≪ .01). Furthermore, the parcels of The Stronghold at the
casino’s official coordinates (-100, 127) and the adjacent (-101,
127) were by far the most visited single parcels in the whole
world map, respectively with 6.6.% and 5.8% of the total time
spent on Decentraland.

When analyzed on a daily basis, visits to the ICE Poker
casinos are subject to relatively small fluctuations —compared
to the rest of the world map— both in terms of time spent (see
Figure VII) and number of distinct visitor accounts (see Fig-
ure VIII). For visits to ICE Poker casinos, we have a moderate
but steady downward trend for both time spent and visitors.
In the rest of the world map, the trend is slightly downward for
time spent, while the trend is visibly downward for visitors. In
other words, over time there were less distinct accounts visit-
ing Decentraland, but these collectively spent more time on it.
However, upon further inspection this increase in time spent
per visitor is mostly due to a few accounts with a much higher
number of hours than average. Indeed, in terms of share, time
spent on ICE Poker casinos reached its highest levels at the
beginning of September 2022, up to 53%, but it decreased to
circa 20% in May 2023 due to the aforementioned outlier users
in the rest of the world map. Nevertheless, for visitors, the
share at the beginning of the ten-month period was of circa
32%, and at the end it increased to circa 41%.
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Figure VII: Daily time spent (in hours) visiting Decen-
traland. ICE Poker casinos had a remarkable share,
with a daily median of 20%. The highest overall
spike was reached during the Metaverse Music Fes-
tival (MVMF) in mid-November.

Figure VIII: Daily distinct accounts that visited De-
centraland. ICE Poker casinos had a striking share,
with a daily median of 33%. The Metaverse Music Fes-
tival (MVMF) in mid-November had the highest spike
overall, while the Metaverse Fashion Week (MVFW)
at the end of March had the only spike during the
last four months.

On one hand, visits to the ICE Poker casinos had no spikes
nor dips. There was, however, a short-lived surge (for both
time and accounts) that started at the end of August 2022,
when DG gifted special wearables to circa 3,000 of the most
active players as a reward and in preparation for its new Tour-
nament game mode. On the other hand, in the rest of the
world map there were several visit spikes, surges, and dips. In
particular, the Decentraland Metaverse Music Festival, held on
10–13 November 2022, was the event that provoked the most
visits (both in time and accounts). Incidentally, the Metaverse
Fashion Week of 2023 also provoked a spike in visitors at the
end of March, but not in time spent and only during a period
of four months in which the number of distinct visitors had
already remarkably declined.

VI. Discussion

Based on our results, we can respond affirmatively to both
RQ1 and RQ2: wearable transfers on Decentraland are indeed
disproportionately related to those created by DG, and ICE
Poker casinos do receive significantly (and remarkably) more
visits than other in-world locations. In the following, we dis-
cuss our main findings, we reflect upon the ambiguous legal
standing of ICE Poker, we explore the social implications of

our findings, and finally, we describe the main limitations of
our study.

A. Main findings

Our findings confirm that DG and ICE Poker have great
influence on Decentraland wearable and visit dynamics. Just
two DG accounts out of 1,517 wearable creators published 8.6%
of the total available items, with these being twice more likely
to be minted based on the maximum supply limit compared
to the rest, particularly at the end of the period of study. DG
wearables also had a monetary sales volume an order of mag-
nitude higher despite the considerably fewer sales. Moreover,
in spite of covering less that 0.1% of the land, ICE Poker casi-
nos had a striking share of time spent and unique visitors in
Decentraland, with a respective daily median of 20% and 33%.
Further, the vast majority of these visits were done to a single
casino: The Stronghold. Still, these dynamics have varied over
time, on account of the initiatives that both Decentraland and
DG have carried out to attract and retain users, and due to
external market forces.

The Metaverse Fashion Week is arguably the most impor-
tant initiative around Decentraland wearables. Both editions of
2022 and 2023 attracted well-established fashion brands, were
featured in mainstream media, and piqued the interest of the
general public. The initiative, however, did not meet expecta-
tions. Based on a qualitative study on the 2023 edition [47],
most user complaints were related to on-boarding complexity, a
lackluster in-world user experience, the context switch between
in-world and traditional web-based interaction, and the need
of paid approval even for wearables designed for oneself. In our
analysis of visits we indeed detected a spike of distinct visitors
during the 2023 edition at the end of March (see Figure VIII),
but there was no visible effect on the time spent on the plat-
form (see Figure VII), and the number of visitors continued its
downward trend afterward. The fact that in 2024 there was no
Metaverse Fashion Week confirms the failure of the initiative to
keep up the momentum going. On the other hand, the Meta-
verse Music Festival attracted much more visitors that spent
considerable time in Decentraland (see Figures VII and VIII),
but nevertheless visits did not visibly increase in the following
weeks. It remains to be seen if this initiative will continue to
gather interest.

As for DG, the main initiative after the release of ICE Poker
wearables was the introduction of Tournament mode, which
changed the rules to win prizes and claim ICE tokens. These
changes were deemed necessary due to the quick pace with
which delegates, who mostly did not own other kinds of DG
assets (e.g., wearables or its utility token), withdrew ICE to
convert it to other cryptocurrency or fiat money, accelerating
its inflation. In order to not alienate core delegates with these
changes, DG gifted wearables to the 3,000 most active ones,
which seems to explain the surge in visitors and time spent in
ICE Poker casinos at the end of August 2022 (see Figures VII
and VIII). Another important DG initiative was the launch of
its Arcade mode and related web and mobile apps in September
2022, which allow players to earn non-monetary prizes without
the need of visiting Decentraland; possession of DG wearables
is still necessary, however. This may explain the increase in
the share of transfers of DG wearables at the end of the period
of study (see Figure V) without the corresponding increase in
visits share to ICE Poker casinos.
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Concerning external market forces, the ICE token and the
initial ICE Poker wearables were by happenstance released a
few days shy of Meta’s rebranding. This image change of such
a behemoth corporation is considered to be the main factor
behind the surge in popularity of the term Metaverse and the
hype thereof [48]. Consequently, the valuation of DG’s newly
introduced cryptocurrency and wearables reached prominent
heights, along with Decentraland’s own cryptocurrency, as can
be seen in Figures IV and VI. Nevertheless, the initial hype
regarding NFTs has since subsided (also that of the Meta-
verse), with attention having shifted to generative artificial
intelligence, which came to the spotlight with the release of
ChatGPT [?].

B. On the legality of ICE Poker

After a few years of uncertainty regarding its legal status,
online gambling is now banned or heavily regulated in most
jurisdictions [50]. Similarly, for many years and due to their
novelty, cryptoassets remained in a regulatory limbo in most
jurisdictions, but after many instances of scams and fraud —
as in the case of the exchange FTX— in the last few years
there has been a push to outright ban or closely regulate cryp-
tocurrencies [51]. ICE Poker is a combination of both gambling
and cryptocurrencies. Hence, this begs the simple question on
whether this kind of operation is legal or not. The answer is,
however, murky.

Firstly, on the project’s front page it was stated that DG’s
parent company operated in Costa Rica. This is most likely
due to the country’s laissez-faire approach for both online gam-
bling and cryptocurrencies [52], and the fact that its operating
licenses are often used for online gambling services in foreign ju-
risdictions in which licensing is more rigid or non-existing [53].
Moreover, in the official project documentation it is stated that
the company developing DG, Web4 LTD, is established in the
British Virgin Islands, a British overseas territory known for
being a tax haven and having links to dubious online gambling
operations [54].

Curiously, the terms and conditions of ICE Poker state that
is not covered by gambling laws in many jurisdictions due to
the lack of (fiat) money exchange therein. Based on the num-
ber of chips and wearables they possess, players periodically
receive ICE, which can ultimately be converted to fiat money,
but on an external exchange such as Binance. Yet, players
must guarantee they are not residents of one of the dozens of
non-supported regions listed on the project’s website due to
their strict gambling and cryptocurrency regulations.

C. Social implications

Platform transparency and openness are stated to be
paramount in Decentraland. The project strives toward these
qualities by means of its use of public records on the blockchain,
user-oriented ownership of in-world assets, public and open-
source code repositories, governance via a DAO, and initiatives
to overtly monitor the ecosystem—e.g., by financing the collec-
tion of in-world tracking data we used to analyze visits. These
characteristics, common to many blockchain-based projects,
also offer unprecedented opportunities for both industry and
academia to develop and understand novel sociotechnical sys-

tems in the form of virtual reality spaces, but not only [4].
Nevertheless, the current levels of transparency and openness
in Decentraland do not preclude the abuse of the platform.

For instance, in June 2022 DG submitted a proposal to De-
centraland’s DAO for a grant,5 asking the equivalent to one
million USD in MANA to increase its liquidity pool for ICE re-
wards. The grant was approved by 56% of the voting power,
which is based on ownership of Decentraland MANA, usernames,
and land holdings. DG —one of the earliest and most promi-
nent actors in the platform— accounted for almost a third of
the voting power in its own favor. This is an illustrative ex-
ample of how a decentralized governance is not necessarily a
neutral one. Rather, in its current form Decentraland’s DAO
gives way to automated situations reminiscent of the princi-
pal–agent problem [12], because “what is best for a dominant
individual is not necessarily a good choice for the virtual world
as a whole as well as the majority of its stakeholders”.

Other examples of potential platform abuse are the afore-
mentioned drastic reward changes introduced with Tournament
mode and the revamping of ICE Poker itself. These highlight
that despite the assurances of public transactions and smart
contracts, most of the functionality of the poker system —and
the virtual world itself— lives outside the blockchain, and is
thus subject to arbitrary changes by its controlling entity.

In addition, a third-party actor was able to exploit the affor-
dances provided by the virtual world, which lead to deviations
in user behavior unforeseen by the platform’s creators. The
decision by DG to use Decentraland wearables as access tokens
to play in its online casino games has significantly influenced
the overall acquisition trends of wearables at the platform level,
perhaps tilting the motivating factors for acquiring wearables
from intrinsic (e.g, the aesthetic enjoyment of the garment) to
extrinsic (e.g., the earning utility of the token). Hence, func-
tional wearables might be appreciated solely for their utility,
whereas merely cosmetic ones might be deemed less valuable
due to their absence of utility, which weakens Decentraland’s
claim to be a social space primarily focused on creativity and
self-expression. In fact, an overabundance of extrinsic motiva-
tion can often undermine an experience by eroding the spon-
taneous intrinsic motivation, especially for games [46].

Based on our results, in-world visits are also greatly related
to DG casinos. As with wearable transfers, this phenomenon
is likely influenced by the earning potential of ICE Poker, in
addition to the ludic enjoyment alone that casinos and other
world areas offer. Moreover, ICE Poker combines gambling and
cryptoasset trading, with potentially troubling consequences to
players due to self-destructive behavior, such as engaging in
risk-taking and thrill-seeking activities, and a susceptibility to
addiction [41].

Lastly, professional gamblers in ICE Poker and ICE Arcade
could potentially replicate exploitative practices observed in
other Play-to-Earn (P2E) games. They might use scholarships
and delegation as a form of digital feudalism, where the major-
ity of the profits are funneled to a small group of individuals
or entities. This could lead to increased social disparity and
potentially exacerbate economic inequalities [55], particularly
if low-income individuals are involved, similar to the situation
observed in Axie Infinity [44].

The study of the emerging phenomena in novel platforms

5https://decentraland.org/governance/proposal/?id=99c66b90-e2d2-11ec-9000-175d8dd584b8
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such as Decentraland and games such as Ice Poker is increas-
ingly important. A better understanding of their underlying
mechanisms and dynamics will allow stakeholders to be bet-
ter informed and prepared to enact the necessary changes to
tackle these and other related issues that might emerge in the
next few years. In particular, we invite policymakers to take
a critical look into the growing phenomenon of gambling and
gambling-like activities in social virtual worlds based on toke-
nomics. Given the risk-taking behavior associated with both
cryptocurrencies and gambling, together with their novel use
in immersive virtual worlds, consumer protection should be
a priority, especially for vulnerable individuals, such as those
who are both low-income and younger. To this end, policy-
makers could follow an approach similar to the recent tackling
of abuse of loot boxes in video games [56], by expanding the
legal definition of gambling and adapting existing regulation,
such as enforcing the disclosure of probabilities regarding risks
and rewards, and applying age rating and warning labels.

In view of the above legal and economic uncertainties, we
also suggest developers of social virtual worlds to be wary of
heavily relying —directly or indirectly— on such gambling-
like activities to keep users engaged. Moreover, particular care
should be taken in designing and implementing the decentral-
ized governance and affordances of the platform, as to not allow
a single third party to gain an overtly dominant role. Indeed,
Decentraland’s reliance on ICE Poker represents a predicament
for the platform, which already suffers from a volatile ecosys-
tem and diminished interest, raising doubts on its long-term
stability. In this regard, at the end of 2024 the project an-
nounced a new version of the platform, Decentraland 2.0, with
the stated goals of strengthening social interactions, boosting
user engagement, improving discoverability, and increased im-
mersion and fun. At the moment of writing, it remains unclear
if this new version will succeed in reaching its goals and if it
will overcome the dominance of in-world gambling activities.

D. Limitations

In spite of our careful approach, several limiting factors
could influence the interpretation and applicability of our re-
sults. In particular, despite having public access to all of the
wearable transactions on Polygon, we had to make use of sam-
ple data for information not readily available in order to better
comprehend both transfers and visits.

One such limitation concerns sales data, as we only col-
lected data from two marketplaces. Tracking every single trans-
fer that is also a sale is burdensome because each marketplace
has its own smart contracts and sales protocol. Moreover, these
might even change over time. Nonetheless, the marketplaces
we selected should cover the vast majority of wearable sales, as
Decentraland’s Marketplace is the official and default venue,
and OpenSea is the largest NFT marketplace and was the ini-
tial default venue to sell wearables by DG, which now has its
own marketplace.

Another potential limitation regards in-world tracking of
users. We did not use the term active users in our analysis
because we only considered the presence of a given account
address in the log events, i.e., we did not filter out potential
bots or users that could be deemed inactive. In line with other
kinds of social media, bots are also a plague in social virtual
worlds, with automated avatars having a noticeable impact on

these [57]. In addition, a user might be authentic (i.e, not
a bot) but be away from keyboard while their avatar is still
present in the virtual world. Determining an avatar who rep-
resents an “authentic active user”, however, depends on an ar-
bitrary set of characteristics and mechanisms. Our approach,
on the other hand, is relatively simplistic, but at the same time
it better answers RQ2, as in any case these avatars —active or
inactive, human or bot— occupy space and resources on De-
centraland’s virtual world.

Finally, our focus on quantitative methods and the lack
of qualitative methods, such as user interviews and question-
naires, could be a limitation for investigating the motivations
behind users’ actions. We believe that using a quantitative
approach based on public data to identify global patterns of
actual user behavior is appropriate to answer our study’s RQs.
Nevertheless, future studies could also adopt a more compre-
hensive and multifaceted approach using mixed methods. For
instance, by corroborating data analyses such as ours with sur-
veys to obtain data about the users’ self-perceived behavior, or
even with ethnographic analyses [58,24] to delve into the details
of users’ behaviors in social virtual worlds.

VII. Conclusions

The concept of the Metaverse has in recent years sparked
the collective imagination on novel and creative ways in which
we could interact within immersive social virtual worlds and
represent ourselves via our avatars. Decentraland —whose
economy, digital assets, and governance are all based on
blockchain technology— offers a glimpse on how a potential
Metaverse based on tokenomics might work in the future. The
platform has been a pioneer in developing a decentralized so-
cial virtual world in which asset ownership is radically different
from previous virtual worlds. Moreover, some of its economic
and artistic initiatives with worldwide renowned personalities
and companies, such as the Metaverse Fashion Week and the
Metaverse Music Festival, have reached the mainstream me-
dia and gathered much public attention. At present, however,
based on our results we can affirm that ICE Poker by Decentral
Games (with its enticing money-earning promise) is the main
driver in the dynamics of wearables and visits in Decentraland,
having thus great influence on the platform in general. This
predominance of a single third-party online gambling initiative
—which has transformed itself several times due to technical,
economic, and legal uncertainties— raises doubts on if and how
Decentraland’s current bet on tokenomics to realize its vision
of the Metaverse will ultimately pay off.
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