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Microtransactions and Gambling-Like Behaviors in Digital Games: Determinants
and Prevention in the Context of Positive Youth Development

Mikrotransakcje oraz zachowania hazardowe w grach cyfrowych –
uwarunkowania i profilaktyka w kontekście teorii pozytywnego 
rozwoju młodzieży



Summary

Objective: The objective of this article is to analyze the mechanisms underlying the
function of loot boxes in video games and their potential links to gambling-like behaviors
among children and adolescents.

Method: A review of the literature on current research findings and reports was
conducted, and the development of microtransactions in the gaming industry was
characterized, with particular emphasis on the mechanics of random reward boxes and
their structural similarities to games of chance. Selected psychological and behavioral
mechanisms were discussed, as well as developmental factors, such as limited impulse
control and peer influence.

Results: Based on this analysis, a theoretical model of the behavioral cycle associated
with opening loot boxes was developed. Preventive measures were also proposed,
incorporating an approach based on Positive Youth Development (PYD), highlighting
the need to limit exposure to gambling-like mechanisms by strengthening adolescents’
psychosocial competencies.

Conclusions: The analysis indicates that loot box mechanisms, present in many
popular video games, exhibit significant similarities to classic gambling systems based on
randomness and reinforcement contingencies.

Keywords: gambling; loot boxes; microtransactions; adolescents; video games; behavioral
addictions; Positive Youth Development

Streszczenie

Cel: Celem artykułu jest analiza mechanizmów związanych z funkcjonowaniem
lootboxów w grach wideo oraz ich potencjalnych powiązań z zachowaniami o charakterze
hazardowym wśród dzieci i młodzieży.

Metoda: Dokonano przeglądu literatury aktualnych wyników badań, raportów
oraz scharakteryzowano rozwój mikrotransakcji w branży gier, ze szczególnym
uwzględnieniem mechaniki losowych skrzynek z nagrodami oraz ich strukturalnych
podobieństw do gier losowych. Omówiono wybrane mechanizmy psychologiczne
i behawioralne, a także czynniki rozwojowe, takie jak ograniczona kontrola impulsów
czy wpływ grupy rówieśniczej.

Wyniki: Na tej podstawie opracowano model teoretyczny cyklu zachowań związanych
z otwieraniem lootboxów. Przedstawiono także kierunki działań profilaktycznych,
uwzględniające podejście oparte na pozytywnym rozwoju młodzieży, wskazując na
konieczność ograniczania ekspozycji na mechanizmy hazardopodobne poprzez
wzmacnianie kompetencji psychospołecznych nastolatków.

Wnioski: Przeprowadzona analiza wskazuje, że mechanizmy typu lootbox,
obecne w wielu popularnych grach wideo, wykazują istotne podobieństwa do
klasycznych mechanizmów hazardowych, opartych na losowości i systemach
                                                                    
                                                                    
wzmocnień.

Słowa kluczowe: hazard; lootboxy; miktrotransakcje; młodzież; gry wideo; uzależnienia
behawioralne; pozytywny rozwój młodzieży

   
Introduction

The widespread availability of the Internet may, in retrospect, be regarded as
one of the defining transformative phenomena of modernity, exerting a profound
influence on contemporary social, cultural, and technological realities. The early
stages of Internet development, both globally and within Poland, were relatively
limited in scope and largely experimental in nature. At that time, it was difficult
to anticipate that a computer network, initially designed to facilitate
communication processes, would, over subsequent decades, evolve into an
infrastructure permeating nearly all domains of human functioning, substantially
reshaping patterns of work, interpersonal communication, and the organization
of leisure time.

   According  to  the  global  We Are
Social1
report, an increasing proportion of individuals utilize internet-enabled devices to
maintain social connectedness, remain informed about global events,
and engage in entertainment-oriented activities. It is estimated that
more than 5.56 billion individuals – approximately 67.9% of the global
population – have access to the internet. Compared with the previous
year,2
this figure has increased by 136 million users (an approximate growth of 2.5%).
The global average daily duration of internet use for a typical user is
approximately 6 hours and 38 minutes. The overwhelming majority of users
(approximately 96.3%) access the internet via smartphones or other
mobile devices (e.g., tablets), as well as laptops or desktop computers
(approximately 61.5%), indicating that a substantial proportion of users
possesses multiple internet-enabled devices. Data from the Digital 2026
Poland3 report
indicate that approximately 34.1 million individuals in Poland – around 90% of the national
population4
– use the internet, with approximately 53.8 million connected devices currently
in operation.
                                                                    
                                                                    

   Of particular relevance is the observation that regular internet use is being
initiated at progressively younger ages. Agnieszka Rowicka and Michał
Bujalski5
report that the mean age of initial exposure to mobile device use among children
is 2 years and 2 months. Comparable findings have been reported by the CBOS
Foundation,6
indicating that approximately one-third of children aged between 12 and 23
months use mobile devices, as do roughly two-thirds of children aged 2 to 5
years. The majority of children (approximately 75%) use internet-enabled devices
primarily for passive and entertainment-oriented activities, such as watching
videos, animated content, engaging with coloring applications, and playing
games. The average daily screen time for children aged 0–6 exceeds one
hour.7

   In contrast, the mean daily duration of internet use among adolescents aged
15–19 is approximately 4 hours and 59 minutes. Among primary school students,
the corresponding figures are approximately 4 hours and 18 minutes for
seventh-grade students and 4 hours and 46 minutes for eighth-grade
students.8
Children under the age of eight typically access devices belonging to parents or
caregivers. The average age at which Polish children receive their own
internet-enabled device, such as a smartphone, is approximately 8 years and 5
months.9
While in some instances such devices are provided to facilitate parent-child
communication (e.g., upon school entry or in the context of parental
separation), they have increasingly become normative gifts for ceremonial
occasions (e.g., First Communion or Christmas). Social normative pressures
associated with peer group dynamics also constitute a significant contributing
factor, particularly when device ownership is already established among
peers.10

   In contemporary society, possession of an internet-enabled device has become
functionally normative for maintaining technological literacy, accessing
information, and fulfilling occupational demands. Although this development
confers numerous benefits, the internet, particularly as a medium of
entertainment, also entails a range of risks to which children and adolescents
remain disproportionately susceptible due to developmental and psychosocial
vulnerabilities.
                                                                    
                                                                    



   
1.  Microtransactions, Loot Boxes, and Gambling

According to video game industry specialists, the emergence
of microtransactions can be traced back to the early
2000s.11
One of the first globally recognized instances was the purchase of additional
horse armor in The Elder Scrolls IV: Oblivion, developed by Bethesda
Game Studios, now part of Microsoft. Since that time, game developers
have increasingly expanded monetization strategies by offering players
the option to purchase additional in-game items, bonuses, or services
using real-world currency mechanisms now formally conceptualized as
“microtransactions.”12

   Such mechanisms may be purely cosmetic, exerting no functional influence on
gameplay, or may confer instrumental advantages by significantly increasing the
probability of in-game success or competitive dominance. Within this framework,
the player as a consumer agent is confronted with a conventional purchasing
decision, involving the acquisition of a clearly specified product or service
in exchange for a predetermined monetary cost. Importantly, in this
transactional model, the outcome of the purchase is transparent and
predictable.

   A distinct category of microtransactions is constituted by “loot boxes,” defined
as purchasable virtual containers that yield a randomized assortment of in-game
items.13
These may be acquired using either in-game currency or real-world financial
resources. In contrast to standard microtransactions, the player engages in
a probabilistic exchange characterized by outcome uncertainty, as the
specific content of the loot box remains unknown prior to purchase.
The reward is determined through stochastic processes and is associated
with variable subjective and market value, rendering the transaction
potentially either advantageous or disadvantageous from the player’s
perspective.

   In certain game architectures, access to loot box contents is further
contingent upon the possession of a virtual “key,” which itself may require
additional purchase, thereby introducing a layered monetization structure. The
                                                                    
                                                                    
opening of a loot box is typically accompanied by highly salient audiovisual
stimuli, including dynamic animations, intensified color saturation (often shifting
towards warmer tones), and reinforcing verbal cues such as “congratulations,” or
“you have won.” These design elements are not incidental; rather, they function
as operant conditioning stimuli, amplifying anticipatory arousal and reinforcing
reward-seeking behavior.

   To provide a structured overview of transactional mechanisms in
online gaming environments, fifteen of the most frequently engaged game
genres were identified, alongside representative titles. A systematic review
of the prevalence of microtransactions and loot box mechanics within
these genres was conducted; detailed findings are presented in Table
1.

   




                                                                    
                                                                    

           
           
           Tabela
                     1.
                     Percentage
                     of
                     internet
                     users
                     engaging
                     in
                     specific
                     game
                     genres.
                     Data
                     for
                     users
                     aged
                     16
                     and
                     above
					 	 Game 
Genre     	 Percentage 
of 
Users 
[%]   	 Three 
Example 
Popular 
Games 
Within 
Each 
Category 
(as 
of 
March 
10, 
2026)   	 Does 
the 
Listed 
Game 
Feature 
Microtransactions 
or 
an 
Embedded 
In-Game 
Store 
System?         	 Do 
Loot 
Box 
Mechanisms 
/ 
Gambling-Like 
Mechanics 
Occur 
in 
the 
Specified 
Game?             

           	  FPS/TPS 	    51.90  	  1. 
Counter 
Strike 
2 

2. 
Call 
of 
Duty: 
Modern 
Warfare III 

3. 
Battlefield 
6	  1. 
Yes
 
2. Yes

3. Yes                 	  1. Yes

2. Yes

3. Yes                     

	  Adventure	    48.90  	  1. 
Dispatch 

2. 
Resident 
Evil 
Requiem 

3. 
GTA 
V  	  1. No

2. No

3. Yes                 	  1. No

2. No 

3. Yes                     
  
           	  Sport       	    35.40  	  1. 
EA 
Sports 
FC 
2026 

2. 
EA 
Sports 
Madden 
NFL 
26 

3. 
NBA 
2K26  	 1. 
Yes

2. 
Yes

3. 
Yes                 	  1. 
Yes

2. 
Yes

3. 
Yes                     
     
           	  MOBA*   	    34.20  	  1. 
League 
of 
Legends 

2. 
DOTA 
2 

3. 
Smite  	 1. 
Yes

2. 
Yes

3. 
Yes                 	  1. 
No

2. 
Yes

3. 
No                      

           	  Racing     	    33.00  	  1. 
Gran 
Turismo 
7 

2. 
F1 
25 

3. 
Forza 
Horizon 
5	  1. 
Yes

2. 
Yes

3. 
Yes                 	  1. 
No

2. 
No

3. 
No                      

                
           	  Logic       	    32.70  	  1. 
Candy 
Crush 
Saga 

2. 
Tetris 
Effect: 
Connected 

3. 
Sudoku 
Master  	 1. 
Yes

2. 
No

3. 
Yes                 	  1. 
Yes

2. 
No

3. 
No                      

            
           	  Simulation  	    32.30  	  1. 
The 
Sims 
4 

2. 
Euro 
Truck 
Simulator 
2 

3. 
Stardew 
Valley  	 1. 
Yes

2. 
No

3. 
No                  	  1. 
No

2. 
No

3. 
No                      

               
           	  Strategy   	    30.70  	  1. 
Civilization 
VII 

2. 
Europa 
Universalis 
5 

3. 
StarCraft 
II  	  1. 
Yes

2. 
Yes

3. 
Yes                 	  1. 
No

2. 
No

3. 
No                      

              
           	  Platform  	    28.00  	  1. 
Ori 
and 
the 
Will 
of 
the 
Wisps 2 

2. 
Hollow 
Knight: 
Silksong 

3. 
Rayman 
Legends 
2	  1. 
No

2. 
No

3. 
No                  	  1. 
No

2. 
No

3. 
No                      

              
           	  Fighting   	    27.80  	  1. 
Tekken 
8 

2. 
Mortal 
Kombat 
11 

3. 
Street 
Fighter 
6	  1. 
Yes

2. 
Yes

3. 
Yes                 	  1. 
No

2. 
No

3. 
No                      

                
           	  Battle 
Royale     	    27.70  	  1. 
PUBG: 
Battlegrounds 

2. 
Fortnite 

3. 
Call 
of 
Duty: 
Warzone  	 1. 
Yes

2. 
Yes

3. 
Yes                 	  1. 
Yes

2. 
No

3. 
Yes                     

              
           	  RPG       	    26.10  	  1. 
Path 
of 
Exile 
2 

2. 
Diablo 
IV 

3. 
Lost 
Ark  	 1. 
Yes

2. 
Yes

3. 
Yes                 	  1. 
No

2. 
No

3. 
Yes                     

             
           	  Role 
Play/ 
Sandbox   	    24.50  	  1. 
Roblox 

2. 
Minecraft 

3. 
Terraria  	 1. 
Yes

2. 
Yes

3. 
Yes                 	  1. 
Yes

2. 
No

3. 
No                      

          
           	  Party       	    23.40  	  1. 
Fall 
Guys 

2. 
Among 
Us 

3. 
Pummel 
Party  	 1. 
Yes

2. 
Yes

3. 
No                  	  1. 
No

2. 
No

3. 
No                      

             
           	  MMO**   	    23.30  	  1. 
Black 
Desert 
Online 

2. 
Final 
Fantasy 
XVI 

3. 
World 
of 
Warcraft  	 1. 
Yes

2. 
Yes

3. 
Yes                 	  1. 
No

2. 
No

3. 
No                      

          
           
                            
                                            
                    
                              
           
                            
                                            Source: Author’s compilation based on “Digital 2025.”

           Abbreviations: *MOBA – Multiplayer Online Battle Arena;
            *MMO – Massively Multiplayer Online.
                                                                    
                                                                    

   



   Of the 45 analyzed games, 36 incorporate microtransactions (80%), whereas 9
do not include any monetization system (20%). Furthermore, 13 titles
within the sample feature loot box mechanics (29%). These findings
indicate that the majority of games engaged with by adolescents enable the
expenditure of real-world financial resources on virtual goods available within
in-game marketplaces. Such goods may include various forms of character
enhancements, so-called “cosmetic” items (i.e., modifications affecting the visual
appearance of characters or objects), as well as functional add-ons and
“boosters” that increase experience gain rates or temporarily augment in-game
competencies.

   In games featuring loot box systems (also referred to colloquially by players
as “crates,” “cases,” or “boxes”), developers actively incentivize engagement
through multiple behavioral design strategies. These include the implementation
of in-game pop-up prompts, the distribution of loot boxes as rewards for
completing routine tasks (e.g., “daily quests”), and the provision of virtual
currency earned through gameplay activity or randomized in-game events. Such
mechanisms collectively function as reinforcement schedules, systematically
shaping user engagement patterns and increasing the salience of reward
anticipation.

   The theoretical model outlined below presents a generalized representation of
player behavior in relation to loot box engagement, alongside the structural
mechanics underpinning these systems within video games.

   
2.  Psychological and Behavioral Mechanisms Associated with Loot
Boxes

In order to more comprehensively conceptualize the psychosocial mechanisms
associated with loot box engagement, a theoretical model was developed.

   Figure 1 presents an original conceptual model illustrating the mechanisms
underlying loot box engagement among children and adolescents. In instances where
a gain is achieved, the player may discontinue further engagement; however, there
remains a probability of continued play due to the operation of positive reinforcement
mechanisms.14
                                                                    
                                                                    

   Conversely, following losses, players may terminate loot box engagement,
experiencing regret alongside an awareness of depleted resources.
However, in such circumstances, there is a heightened risk of the
emergence of loss-recovery motivation, which may precipitate continued
engagement through the purchase and opening of additional loot boxes.
This behavioral pattern may be further reinforced by subsequent losses.
Such dynamics exhibit characteristics consistent with the gambler’s
fallacy,15
defined as the erroneous belief that the likelihood of a favorable outcome
increases following a sequence of unfavorable events, despite the independence of
probabilistic events. Consequently, this cognitive distortion may motivate
individuals to persist in gameplay in an attempt to recuperate prior
losses.
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Figure 1. Theoretical
           model
           of
           the
           mechanism
           underlying
           loot
           box
           opening
           among
           children
           and
           adolescents                                                

                                                                    
                                                                    
   

   The purchase and opening of loot boxes are strongly associated with
gambling-related mechanisms, functioning in a manner analogous to online casino
systems.16
Within this context, young individuals should be conceptualized as a population
at elevated risk of developing gambling-related problems. Children, in particular,
may be especially vulnerable due to underdeveloped capacities for cost
evaluation17
and difficulties in comprehending probabilistic
structures,18 such
as the statistical likelihood of obtaining specific rewards. In addition, a decreased sense of
self-control19 and a lack of
developmental resources20
increase the probability of risky loot box use among children and youth.

   For a given behavior to be classified as gambling, three core components must be
present:21

   
	
1. 

	The decision to place a wager and determine its value;

   
	
2. 

	The presence of risk (outcome uncertainty);

   
	
3. 

	The possibility of obtaining a reward.


   In the case of loot boxes, all of the above criteria are satisfied; however,
children and adolescents may experience difficulties in accurately estimating the
subjective and objective value of the wager involved. It is also noteworthy that
some games incorporating loot box mechanics operate on a zero-entry barrier
model, requiring no payment for download, installation, or initial gameplay,
thereby increasing accessibility among younger users.

   A further salient risk factor is the influence of peer group dynamics and the need for social
affiliation,22
which is particularly pronounced during
adolescence.23
The social aspect is also important in video games with an online
component, because one of the triggers to open loot boxes is driven by the
desire to maintain status, respectability, and appreciation among other
players24
in connection with the loot obtained from cases. These influences may
manifest both as direct encouragement to engage with loot box systems
                                                                    
                                                                    
and as perceived normative pressure to conform to group behaviors,
wherein participation in specific games constitutes a marker of social
belonging.

   
3.  Prevention within the Positive Youth Development Framework

Considering the average daily duration of engagement with online gaming among
children and adolescents, it is essential to address their exposure to mechanisms
involving real-world financial expenditure, as well as associated risk behaviors.
Adolescents, in particular, demonstrate an increased propensity for risk-taking
behaviors due to ongoing physical, psychological, and social developmental
processes.25

   An additional risk factor may be maladaptive daydreaming,
conceptualized as excessive and difficult-to-control fantasy
activity that functions as a form of psychological escape from
reality.26 Within
the context of video games, particularly those offering immersive virtual environments
and reward-based systems, there exists the potential for the reinforcement of escapist
tendencies.27
For children and adolescents, whose emotional regulation and impulse
control capacities remain under development, this may result in excessive
engagement in virtual environments at the expense of social and educational
functioning.

   In light of the above, it is imperative to implement preventive strategies
that not only mitigate risk but also support normative developmental
trajectories. One of the central frameworks in this domain is the Positive Youth
Development (PYD) approach, which emphasizes the strengthening of
individual assets rather than solely focusing on the reduction of problem
behaviors.28Within
this framework, the “Five Cs” model is distinguished, encompassing
five key developmental domains: competence, confidence, connection,
character, and caring. The enhancement of these domains may serve
a protective function, reducing adolescents’ susceptibility to engaging in risk
behaviors,29
including excessive interaction with loot box mechanisms and associated
gambling-like behavioral patterns.

   From a preventive perspective, it is also essential to consider
                                                                    
                                                                    
the broader developmental ecology of the child. Young individuals’
functioning is not confined to individual predispositions but occurs within
multiple interacting systems, including the family, school, and peer
group.30
These contexts play a critical role in shaping behavioral patterns, emotional
regulation strategies, and decision-making processes, including those related to
financial behaviors in gaming environments.

   The family constitutes a particularly significant developmental context,
serving as the primary environment in which children acquire early social
experiences and learn through the observation and imitation of significant
adults.31
Consistent behavioral modelling, effective communication, and the establishment
of supportive, trust-based relationships may function as protective factors
against engagement in risk behaviors, including the excessive use of loot box
systems.32

   Equally important is the role of schools and other educational institutions, which, in
collaboration with families, can support the development of adolescents’ psychosocial
competencies.33
Of particular relevance is the cultivation of critical thinking skills, an
understanding of probabilistic mechanisms, and the capacity for informed
consumer decision-making.

   The literature also emphasizes the importance of a systemic approach, which
assumes cooperation among various stakeholders involved in the child’s
development.34
Effective preventive strategies should not be limited to the individual but should
encompass the broader social environment. Consistency in educational and
developmental influences across contexts (e.g., home and school) enhances
intervention effectiveness and facilitates the internalization of norms and
values.35

   From a prevention standpoint, this necessitates not only limiting access to
potentially harmful in-game mechanisms but, more importantly, strengthening
both individual and environmental resources. This includes fostering
meaningful interpersonal relationships and developing adaptive emotional
regulation strategies. Rather than relying solely on restrictive measures (e.g.,
prohibiting device use), it is essential to provide engaging and developmentally
appropriate alternatives for leisure activities, thereby ensuring that digital
media do not become the sole means of mood regulation or identity
exploration.
                                                                    
                                                                    

   The integration of the Positive Youth
Development36
framework with systemic interventions may constitute an effective strategy
for mitigating the adverse effects associated with loot box engagement.
Accordingly, effective prevention should combine the reduction of exposure to
high-risk mechanisms with the enhancement of adolescents’ psychosocial
competencies within their everyday environments, while simultaneously
promoting high-quality family relationships and providing attractive, engaging
alternatives for leisure. Such an approach reduces the likelihood that gaming
becomes a dominant or exclusive coping strategy for developmental
challenges.



   
Conclusions

The conducted analysis indicates that loot box mechanisms, present in numerous
popular video games, exhibit significant structural and functional similarities to
classical gambling systems, particularly those based on stochastic processes
and reinforcement contingencies. Children and adolescents constitute
a particularly vulnerable population due to developmental limitations in risk
appraisal and impulse control. Additional factors, such as the need for
social belonging and tendencies toward escapism, may further intensify
engagement in such activities. Consequently, preventive efforts should focus not
only on restricting access to potentially harmful mechanisms but also on
strengthening the psychosocial resources of young individuals and their
developmental environments. Particular emphasis should be placed on
approaches grounded in the Positive Youth Development framework, as
well as on systemic collaboration involving the family, school, and peer
group.
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