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ABSTRACT 
Relatively little is known about whether and how people from dif-
ferent co jichen.zhu@gmail.com untries play differently. Existing 
literature is still debating whether countries can serve as proxies 
for cultures. This paper is among the first to present a large-scale 
exploratory study (n = 14,361 from 107 countries) trying to val-
idate empirically whether it is acceptable to utilize countries to 
group players of Ubisoft’s Rainbow Six Siege, a popular online mul-
tiplayer game. We developed a survey collecting various player 
information, including demographics, habits, appreciation, and sev-
eral psychological measures. Through a data-driven approach, this 
paper examines whether the variance in responses within users 
from the same country is less than the variance identified between 
users from different countries. If the answer is positive, then the ap-
proach of utilizing country as a proxy for culture could be justified 
empirically. The results show that players from the same countries 
respond to the survey in a marginally more homogeneous way than 
players from different countries. 
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1 INTRODUCTION 
Gaming is a global phenomenon. Communities of players form 
across different parts of the world. Do people from different coun-
tries play the same? Are they motivated to play in different ways? 
Are there patterns of how they respond socially to each other? And 
most importantly: is grouping players by countries a legitimate 
approach when attempting to investigate cultural differences? An-
swers to these types of questions will have a significant impact 
on not only how to design and market games in different parts 
of the world but also how to provide localized player experience, 
especially in marginalized countries. It is widely accepted that 
cultures exert a strong influence on how people behave in the real 
world [18, 36] as well as online [38, 29]. There is little evidence that 
suggests games are an exception. Compared to other media con-
sumption (e.g., Internet [17], news [38], cinema [45], advertisement 
[11]), however, surprisingly little is known about whether, and 
how, people from different countries play distinctively. Common 
approaches to game analytics tend to categorize players based on 
demographics (such as gender, race, and age [56]), psychographic 
properties [34], or in-game behavior [12]. 

There have been relatively few attempts at comparing a large 
number of players from different cultures to understand similarities 
and differences (e.g., [58]). Most existing work in this area is built 
on relatively small sample sizes, and their results are inconclusive 
regarding culture impacts. This paper presents an exploratory study 
that sheds light on whether countries can be used as proxies for 
cultures. Existing literature in games and other domains [43, 21, 
20, 22, 24, 25, 5, 44, 46], tends to take a narrow view of culture and 
operationalize it geographically as players’ countries of residence at 
the time of the play; this is often assumed a priori, not tested. At the 
same time, recent work [47, 48, 7] has cast doubts on the practice of 
using countries as proxies for cultures. It becomes then necessary 
to verify whether players from the same countries respond to the 
survey in a more homogeneous way than players from different 
countries, alas whether country is indeed a useful grouping variable 
to distinguish players. The answer to this question can impact both 
the game industry and HCI research: indeed, recruiting practices 
for playtesting as well as considerations on sample composition 
for research would need revising. Our analysis shows that players 
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from the same countries display a relatively lower variability than 
those from different countries. Together with established practices, 
it thus provides empirical grounds for country-level analyses. 

We carried out our study in the global player community of 
Rainbow Six Siege (R6S) [53], a popular online multiplayer game 
published by Ubisoft. Given the disagreement in existing literature 
on what a survey should contain to be able to capture a broad con-
cept such as culture, we adopted a comprehensive approach. We 
devised a large survey covering both individual and community 
factors that may play a role when playing an online multiplayer 
game. Specifically, the survey includes demographics (e.g., age, 
gender), self-reported habits (e.g., hours spent, money spent), ap-
preciation (e.g., rating, technical maturity), and psychographics. 
The latter is based on six different psychographic instruments [3, 
32, 37, 16, 39, 15] assessing psychological need satisfaction, pres-
ence, communication and community attitudes, agreeableness and 
empathy, disruptive retaliation attitudes, and reaction to stressors. 
In collaboration with Ubisoft, we collected survey responses from 
14,361 active R6S players, from a wide range of 107 countries in the 
EMEA (Europe, the Middle East and Africa) and APAC (Asia-Pacific) 
regions. 

This article first looks at existing work on cultural comparison 
in games as well as work that questions the use of country as proxy 
for culture. Following that, we describe the game chosen for this 
research. Subsequently we describe the composition of the survey; 
then we present the dataset collected and finally attempt to answer 
the main research question: do players from the same country 
respond to the survey in a more homogeneous way than players 
from different countries? 

2 RELATED WORK 
T The term “culture” has been used to describe various phenom-
ena in different disciplines. For instance, it is commonly used to 
refer to ethnic groups in anthropology, nations in political science 
and sociology, and organizations in management [18]. In games 
literature, most research uses “culture” to refer to the countries and 
regions where players reside [10, 41, 58, 9, 27, 54, 83, 33, 4, 2, 23]. 
For instance, Ćwil and Howe [10] recruited participants from the 
U.S. and Poland to compare gamer identity in these two countries. 
Johry et al. [27] compared gameplay data during COVID between 
Europe and India. 

The term “culture” has also been used to describe culture-related 
differences among players. For instance, Tekofsky et al. [51] used 
whether a player is a native English speaker to define “Anglosphere 
cultures” and “non-Anglosphere cultures.” Wohn et al. [57] used the 
ethnicity of players living in the same geographic region (i.e., White 
or Asian players) to understand the impact of cultural backgrounds 
on gameplay. Finally, Lee and Wohn [31] used Hofstede’s well-
established theory [18] to differentiate the different cultural values 
(i.e., individualism or collectivism) of participants recruited from 
the same American Midwestern university. It is worth mentioning 
that the only existing theory used in game research about cultural 
differences is Hofstede’s cultural dimensions. 

While most related work engages multiple cultures for compari-
son, some take a cross-cultural approach to understanding global 
trends. In one of the early works, Griffiths et al. [14] aggregated 

survey data from 540 Everquest players from 22 countries in four 
continents to examine “who are players” from a global perspective 
(even though the data is heavily skewed to US and UK players). 
Other researchers (e.g., [28, 8]) use data from a specific culture to 
test the generalizability of the theories built initially for another cul-
ture. For instance, Kahn et al. [28] proposed a new scale for player 
motivations and then examined its validity across two distinct gam-
ing genres and cultures: North American League of Legends players 
and Chinese Chevalier’s Romance Online 3 (MMO) players. 

Existing work mostly seems to use countries and social and geo-
graphic regions as a way to operationalize culture and specifically 
identify the country of origin through the IP address of players. 
This approach has the benefit of bypassing the problem of players 
misrepresenting or concealing their origin, a problem that is en-
demic to self-reported information. At the same time, this approach 
cannot account for the use of VPN or players traveling to other 
countries. This method for operationalizing culture has it’s roots in 
Hofstede’s work [18, 19, 20, 21, 22, 23], but recently there has been 
a wave of research questioning that approach and found that only 
80% of variation in cultural values resides within countries, confirm-
ing that country might not be always a good proxy for culture [49]. 
Taras et al. propose alternative demographic and environmental 
characteristics, such as occupation, socio-economic status, wealth, 
freedom, globalization, and instability. Their results suggest that 
it may be more appropriate to talk about cultures of professions, 
socio-economic classes, and free versus oppressed societies, than 
about cultures of countries. 

Our goal, as stated in the research question, is to verify these 
two positions in communities of players from different countries: is 
it acceptable to operationalize culture as country and group players 
by country of origin through their IP addresses? 

3 PLAYER COMMUNITY: RAINBOWSIX SIEGE 
Tom Clancy’s Rainbow Six Siege (R6S) [53] is an online, multi-
player, action, first-person shooter (FPS) video game published by 
Ubisoft in 2015 and later updated in 2020 (Figure 1). The game lever-
ages tactical team-based gameplay. Overall, this game provides 
a rich platform to investigate our research questions for several 
key reasons: 1) it has a broad committed player base from across 
the world for large-scale cross-cultural analysis, 2) it mitigates eco-
nomic differences, to a certain extent, between countries by not 
requiring recurring payments and offering free to play events (al-
though offering an in-game option to purchase vanity items), and 3) 
its complex gameplay potentially supports a variety of play styles, 
intrinsic motivation factors, and social interactions between play-
ers. The rest of the section provides necessary information about 
the game to contextualize our survey structure (detailed in Section 
4.2): demographics, habits, appreciation, and psychographics. 

3.1 Player Demographics, Habits, and 
Appreciation 

R6S primarily attracts an adult audience, largely falling within the 
18-34 age range. Each match lasts on average 20 minutes; players 
that complete the single-player campaign (roughly 3 hours), ac-
cumulate 139 hours of playtime on average. The game has about 
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Figure 1: Teams of attackers and defenders with their unique weapons and fortifications lined up in Rainbow Six Siege (R6S). 

40,000 concurrent daily players online on average [1]. This de-
mographic preference could be attributed to the game’s tactical, 
team-based gameplay, which appeals to more mature audiences 
seeking a more strategic and communicative gaming experience 
[26]. R6S has also successfully tapped into various social groups 
and interests. For instance, its strong eSports scene has attracted 
competitive players and spectators alike. The game also appeals 
to more casual gamers who enjoy the collaborative, social aspects 
of its team-based gameplay [13]. In terms of gender, male players 
make up a considerable portion of the R6S player base. However, 
the number of female players has been increasing over the years 
[55]. 

Important to our study, R6S has a significant presence in numer-
ous geographic regions, with the game being particularly popular in 
North America, Europe, and parts of Asia. The international spread 
of the game speaks to its broad cultural appeal and its success in dif-
ferent gaming markets [6]. R6S offers a freemium business model, 
coupled with the sale of in-game content. It means that the game 
itself must be purchased, but after that it offers a rotating roster 
of operators free-of-charge. It is worth noting that all monetized 
elements are non-pay-to-win; real-money purchases do not confer 
competitive advantages, aligning with the gaming community’s 
stance against such practices [35]. 

R6S was initially launched in 2015 garnering consistently positive 
reviews (Metacritic score of 79). Over the years and through a 
series of patches and updates, it managed to raise its status as one 
of the most accomplished strategic shooters around, securing a 
committed and consistent player base. Tapping into a dedicated 
player community like this one was necessary to ensure a sufficient 
completion rate for our extensive survey. 

4 METHODOLOGY 
As seen in Section 2, previous work examining the impact of culture 
on play experience provided little agreement on how to compose a 

survey able to capture a complex construct such as culture. There-
fore, we chose to build a survey that included many constructs to 
see if such complex effects could be captured. In this section, we 
further detail our research approach, the composition of the survey, 
and the sampling strategy. 

4.1 Survey Design 
The objective is to explore and assess the extent of variation in 
play attitudes, both within and between different countries. This 
involves comparing responses among players within the same coun-
try and understanding how the responses of players from different 
countries differ from each other. In short, it is necessary to establish 
whether between-country variance outweighs within-country vari-
ance. For that purpose, after normalizing the data, our investigation 
first revolved around comparing within-group and between-group 
variance when the individuals were grouped by their countries of 
origin. The within-group variance quantifies how much individuals 
vary within the same country, while the between-group variance 
quantifies how much countries, viewed as distinct groups, differ 
from each other, we therefore must establish whether between-
country variance outweighs within-country variance. 

4.2 Research Approach 
Culture can be understood as the collection of values, beliefs, cus-
toms, motivations, expectations, attitudes, habits, and practices 
that guide and inform the actions of people, or other social groups. 
A survey was created to capture the different aspects of culture 
in the context of an online multiplayer game, including both indi-
vidual as well as community measures to mirror existing work on 
individualistic and collectivistic cultures [19]. The survey contains 
139 items grouped into 29 factors and comprising four sections: a) 
demographics, b) self-reported habits, c) appreciation, and d) psy-
chographics. Demographics include “Age” and “Gender Identity.” 
Self-reported habits include “Number of hours spent on video games 
in a typical week” (HrsWeek) and “Money spent on video games in 
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a typical month” (MnMnth). Appreciation includes “General rating 
of the game” (Rating) and “Maturity of the game build” (Maturity). 
Psychographics is a combination of six questionnaires [3, 32, 37, 
16, 39, 15] aimed at exploring inter-relations between the above-
mentioned concepts. It includes more complex measures such as 
“Motivation Evaluation,” “Presence,” “Insights,” “Community and 
Communication Attitudes,” “Openness and Empathy,” “Cheating 
and Retaliation,” and “Stressors”. 

4.3 Sampling 
Between February 20 and March 18, 2022, we launched in collabora-
tion with Ubisoft a survey in EMEA and APAC regions (excluding 
North, Central, and South America) to active players of R6S. The 
survey was delivered through emails registered on the platform 
Ubisoft Connect [52] in compliance with GDPR regulation [42] to 
a random sample of players of R6S who had more than 3 hours of 
gameplay in the last two weeks prior to the data collection. The 
regions polled were Europe, Africa, the Middle East, Asia, and Ocea-
nia (i.e., the EMEA and APAC regions). The Americas (i.e., NCSA 
region) were not included in the data collection as it required a 
separate outreach campaign and the region had already been re-
cently polled by a previous Ubisoft campaign. We are aware that 
these sampling choices are sub optimal but unfortunately we did 
not have the option of including the missing territories. After clean-
ing up, which consisted of removing incomplete or spam entries, 
14,361 valid and complete set of responses were recorded from 107 
countries, with a range of respondents from 1,740 to 1 per country 
(see Figure 2). The top ten countries with the highest frequency 
of responses were: China (n = 1,740; 12.12%), Germany (n = 1,738; 
12.10%), Great Britain (n = 1,349; 9.39%), Russia (n = 969; 6.75%), 
France (n = 709; 4.94%), Italy (n = 646; 4.5%), Australia (n = 547; 
3.81%), Poland (n = 476; 3.31%), and Turkey (n = 423; 2.95%). There 
were 44 countries with fewer than 10 responses. To keep the homo-
geneity of responses and representation in the number of records, 
we chose to include only responses from countries with at least 
136 respondents. An elbow plot of respondents per country shows 
a clear drop-off between rank 26th (Ukraine, n = 136) and 27th 
(Romania, n = 118). This operation resulted in a dataset of 12,279 
players from 26 countries. 

5 RESULTS 
In this section, we first outline the characteristics of our general 
sample by presenting a brief summary of the demographics and 
play habits. Subsequently, we provide answers to our research 
question: comparing variance of responses within countries with 
variance of responses between different countries. 

5.1 Descriptives: Demographics and Play habits 
In terms of the participant’s age and gender distribution, our sample 
is largely consistent with the overall R6S community (Section 3.1): 
17.57% (n = 2,523) of our participant group were 18 years old, 63.27% 
between 19–24, 14.32% between 25–34, 3.22% between 35–44, and 
the remaining 1.62% is 45+. As for gender identity, 90.53% of the 
participants identified as Male, 5.18% as Female, and 4.29% chose 
“other” or did not wish to disclose. 

Figure 2: Heatmap of survey participation by country. The 
NCSA region (the Americas) was not included in this data 
collection. 

When it comes to playing habits and video game consumption, 
only 5.16% (n = 741) of the participants self-reported to play less 
than 3 hours of video games in a typical week. More popular 
options were 4–10 hours/week (26.69%), 11–20 hours/week (30.37%), 
21–30 hours/week (18.03%), and more than 30 hours/week (19.75%). 
Spending money on games for a large portion of participants (n = 
7,115; 49.54%;) was limited to “up to $10 in a typical Month.” Others 
reported to spend $11-30 (28.42%), $31-60 (13.02%), or more than 
$60 (9.01%). 

5.2 Do players from the same countries respond 
to the survey in a more homogeneous way 
than players from different countries? 

Most existing cross-cultural game analysis assumes that player 
data can directly be segmented by countries (e.g., [19]). However, it 
cannot be assumed a priori that countries are a statistically mean-
ingful way to cluster players if players across different countries 
are more similar to each other than players from a given country. 
Furthermore, recent work [47, 48, 7] has cast doubts on the practice 
of using countries as proxies for cultures. 

Hence, we compare the variance of responses between play-
ers from the same country and compare it to those from different 
countries. To calculate within-country variance, we grouped play-
ers by their respective countries and calculated the mean of each 
of the 29 factors that we considered from the survey (see section 
4.2) for each country. We then calculated the differences between 
each response for each player and the mean of their country, then 
squared the differences to make them positive, and, finally, divided 
the sum of the squares by the number of players in each country 
(average Euclidean distance). Lastly, we averaged this measure for 
all countries. 

For between-country variance, we calculated the overall average 
individual distance from the overall mean of the entire dataset. 
For this, we calculated the mean for all participants for all the 29 
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factors. As before, we then calculated the differences between each 
response for each player and the overall mean, then squared the 
differences to make them positive, and, finally, divided the sum of 
the squares by the number of overall players. 

The within-country variance quantifies how much individuals 
vary within the same country, while the between-countries variance 
quantifies how much countries, viewed as distinct groups, differ 
from each other. Our within-country variance was 5.02, marginally 
smaller than the between-countries variance of 5.17. We ran stan-
dard two-tailed two-sample variance tests to obtain p-values. The 
T-statistics showed that the difference in variance, albeit relatively 
small, is statistically significant at 0.05 significance level. Even with 
a somewhat small margin, this result shows to some extent that 
players from the same country are more similar in their responses 
than those from different countries. This result, together with the 
established practice or using country as a proxy for culture, vali-
dates both the approach to using country as the unit of analysis 
and, at the same time, given the weakness of the variance margin, 
support the idea of considering other grouping factors, as Taras et 
al. suggest. For example, cultures of professions, socio-economic 
classes, and free versus oppressed societies, beside the traditionally 
accepted cultures of countries. 

6 DISCUSSION 
Here, we discuss the results and then consider future work and 
limitations of our work. Investigating the variance of responses 
between countries and within the same country provided a weak, 
albeit positive and significant (at 0.05 level via paired t-test) answer 
to the research question. This means that there is some credence to 
work that questions equating culture with the country [50] but at 
the same time it does not rule out the approach selected by a large 
body of work, since answers are more homogeneous for players 
in the same country than across our whole sample. This result 
adds further credit to the approach used by many researchers (i.e., 
[19]) to group individuals by country, but opens the road to either 
look at alternative factors (socio-economic classes, individualistic 
tendencies, societal freedom, etc.) or dismiss grouping factors 
altogether and just look at players as individuals. 

6.1 Future work 
As discussed above, the standard practice is to utilize country as 
a proxy for culture, at the same time there is a growing body of 
research objecting to that practice [50]. We propose to follow 
both avenues and try to analyze similarities and differences in 
the player population both using country as grouping factor and 
also bypassing any grouping strategy and then looking at country 
representation per cluster. Additionally, it would be interesting to 
triangulate survey responses with in-game behavior, for example, 
whether players chose PvE rather than PvP, or which operator they 
chose, or even looking into usage of the Voice Over IP chat system. 

6.2 Limitations 
While this study provides valuable insights into player experience, 
several limitations should be considered. First, the instruments 
we used can introduce possible bias and inaccuracy. Since we rely 
on self-reported data, it is subject to under- or overreporting. In 

addition, as the study reflects on retrospective experiences, a recall 
bias [40] might affect our data. The survey’s length might have 
contributed to participant fatigue, potentially affecting the quality 
and completeness of the responses. The choice of having only one 
game is a limitation since it may have cultural elements that are 
not controlled for. 

In terms of sampling, the study was limited to EMEA and APAC 
regions, excluding players in the Americas, and thus may only repre-
sent part of the RS6S player population, as mentioned earlier, we did 
not have the opportunity to include the missing territories. As our 
survey was sent via emails (in major local languages), language or 
cultural barriers might not be fully accounted for. Furthermore, our 
survey participants were self-selected, and a sampling bias might 
be introduced. We can also identify a gender discrepancy despite 
increasing female participation in traditionally male-dominated 
genres like tactical shooters. Reasons might include factors such 
as potential feedback shyness. Although our sample is among the 
largest ones to date, these limitations may affect the generalizability 
of our findings. 

In terms of methodology, we compared aggregated variance us-
ing t-statistics, for future work we plan to compare the variance of 
each of the 29 factors examined pairwise as well as employing alter-
native statistics such as ANOVA or F-tests and adding corrections 
to rule out spurious results. 

We also acknowledge the impact of the authors’ worldviews in 
our data analysis. In various stages of our iterative data analysis 
(e.g., selecting cutoff points and selecting clustering algorithms), 
we relied on our own assessment of what would lead to higher 
explaining power. It is possible that we gravitated towards analyses 
more consistent with our world views, as Science and technology 
studies (STS) have long established [30]. Even though we attempted 
to mitigate this effort by including authors from diverse cultures 
and academic backgrounds, we acknowledge this as a limitation. 

Finally, there is some evidence that equating countries and cul-
tures can overlook some gaps within a country [49]. While we 
follow the established conventions of ascribing certain behaviors 
to different countries in cross-cultural psychology [19] and player 
experience research, we acknowledge this approach risk marginal-
izing underrepresented populations within a country and is another 
potential limitation of our work. 
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