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Abstract
Traditional studies on cultural industries have emphasized localized innovation rooted in cultural products’ countries of 
origin. While this research acknowledges the significance of production origin, the digital transformation of cultural indus-
tries has shifted the landscape of cultural product innovation from traditional localized processes to a more globalized and 
democratic approach by engaging users worldwide. However, there is a notable gap in understanding demand-side variations 
in users from different countries, particularly as digitalization allows global users’ languages to convey diverse linguistic 
inputs. To address this gap, we investigate how users’ future-time reference (FTR) across countries influences the pace of 
cultural product innovation in the mobile gaming industry. Analyzing a global sample of 7787 mobile games, we find that in 
countries where gamers predominantly use weak FTR languages, their communication exhibits proximate temporal framing, 
prompting the introduction of new gaming content at a faster pace. Further, the effectiveness of such FTR framing becomes 
more pronounced when publishers pay close attention to or are familiar with gamers’ languages. These findings contribute 
important insights for research on country of origin and cultural industries and for managers to better engage users to drive 
cultural product innovation.

Keywords  Cultural product innovation · Global user involvement · Future-time reference · Temporal framing · 
Digitalization

Introduction

Digital transformation has fundamentally reshaped the inno-
vation landscape of cultural industries. In the past, the crea-
tion of cultural products was largely confined within national 
boundaries (Hirsch, 1972; Peterson & Anand, 2004), deeply 

immersing these products in the distinctive cultural contexts 
of their countries of origin. However, the advent of digital 
technologies has opened up unprecedented opportunities for 
a global pool of users to contribute diverse perspectives to 
the creation of cultural products, fostering innovative and 
interactive experiences (Lampel & Germain, 2016; Wang 
et al., 2020). For instance, on digital marketplaces such as 
Wattpad, a global community of readers and writers come 
together to share and evolve stories, with readers’ comments 
directly shaping writers’ narrative direction and thematic 
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innovation. This shift from localized creation to global 
collaboration underscores the expansive nature of cultural 
exchange with global users in driving the creative evolution 
of cultural industries.

Despite the profound impact of digitalization on cultural 
industries, a notable gap in the existing literature concerns 
the role of global users in this process. International business 
(IB) scholars have predominantly focused on cultural prod-
ucts’ countries of origin (e.g., Bilkey & Nes, 1982; Samiee 
et al., 2024), often invoking concepts such as the liability of 
foreignness and cultural distance, which suggest that foreign 
cultural products are subject to cultural discounts outside of 
their domestic markets because most audiences lack famili-
arity with foreign cultural contexts (e.g., Benischke et al., 
2023; Kim & Jensen, 2014). While this research stream rec-
ognizes the importance of production origin, it overlooks 
the diverse cross-cultural contributions that users from dif-
ferent countries can make through their linguistic inputs. 
Therefore, it is crucial to broaden the scope of analysis by 
incorporating the significant role global users play in the 
innovation of cultural products.

Addressing this gap, our study delves into the mobile 
gaming industry to explore how the varied linguistic inputs 
from users across different countries contribute to the inno-
vation of cultural products. We spotlight mobile games as 
a dynamic subset of cultural products that blend advanced 
digital technologies, artistic creativity, and cultural expres-
sion (Rietveld, 2011). Mobile games have become univer-
sally accessible through digital marketplaces such as the 
Apple App Store, allowing gamers to download, play, and 
provide feedback on them. The associated ease of access 
allows gamers to convey their cultural and artistic prefer-
ences along with their temporal cues, which in turn drives 
timely updates of mobile games. Timely updates are crucial 
because mobile games, along with other digital-era cultural 
products, are increasingly characterized by experience-based 
consumption (Hadida et al., 2021; Pine & Gilmore, 1999), 
where the demand for new content is intensified by users’ 
fear of missing out on the latest and most rewarding trends. 
This time-sensitive nature of gaming experiences creates 
constant pressure on mobile game publishers to continuously 
innovate and promptly deliver game updates. Therefore, 
this study focuses on how global gamers’ temporal framing 
– through diverse linguistic expressions and future-oriented 
cues in their online comments – affects the pace of new 
content introduction in mobile games.

To capture variations in temporal framing across 
global gamers, we focus on future-time reference (FTR) 
(e.g., Chen, 2013; Dahl, 2000), a grammatical structure 
that separates languages into two broad types: strong 
FTR languages (e.g., English, Russian) require speak-
ers to separate future and present events grammatically, 
whereas weak FTR languages (e.g., Chinese, Finnish) do 

not mandate this distinction, allowing future events to be 
discussed in the present tense. Drawing upon intertempo-
ral choice theory and framing research (Loewenstein & 
Elster, 1992; Nadkarni et al., 2019), we argue that gamers 
from countries with strong FTR languages are more likely 
to frame their expectations for new gaming content as 
distal from the present, thereby attenuating the perceived 
urgency and pace for immediate innovation in games. To 
substantiate our theoretical account of gamers’ FTR as 
temporal framing, we further delve into the nuances of 
framing effectiveness to discern the boundary conditions 
of gamers’ FTR framing effect by exploring the negativity 
of gamer feedback and the linguistic familiarity of game 
publishers (e.g., Cuypers et al., 2015; Giorgi, 2017). We 
posit that the impact of gamers’ FTR framing intensifies 
when their feedback is markedly negative, and when lin-
guistic familiarity is high. Using a dataset of 7787 mobile 
games competing in global markets, we employ the Cox 
proportional hazards model to analyze the pace of intro-
ducing new gaming content and find strong support for 
our predictions.

Our study makes three key contributions to extant lit-
erature. First, we expand the focus of cultural industry 
studies from the traditional emphasis on country of origin 
to cross-country variations in global user engagement. 
While previous studies on the liability of foreignness and 
cultural distance emphasize the production origin of cul-
tural products, our findings complement these discussions 
by examining the demand side, where users from different 
countries can also influence cultural product innovation. 
Our results show that engaging with gamers in countries 
with weak FTR languages can increase the pace of con-
tent introduction in mobile games. Second, we enrich the 
understanding of digital-era cultural industries by demon-
strating how digital technologies enable global users to act 
as co-creators rather than passive consumers. By revealing 
how global gamers affect the pace of new content introduc-
tion in mobile games, this study unveils the democratic 
nature of the innovation process between producers and 
users and underscores how this collaborative engagement 
drives the immersive and personalized experiences cen-
tral to today’s cultural consumption. Third, we integrate 
framing research with linguistic studies in IB, emphasizing 
how variations in users’ FTR influence firms’ innovation-
timing and decision-making processes. Thus, we provide 
new insights into the cognitive impact of languages on 
innovation in a globalized context.
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Literature background

Cultural product innovation and the involvement 
of global users

The innovation of cultural products is the driving force 
behind the creative evolution of cultural industries, which 
are distinct from the traditional sectors in which tech-
nological advancements predominate (Jaw et al., 2012; 
Miguel Molina et al., 2019). In the cultural domain, inno-
vation centers on changes and modifications in cultural 
content, ensuring a seamless blend of tradition and nov-
elty (Handke, 2004). As such, we define cultural product 
innovation as the introduction of aesthetic or symbolic 
content that changes the way cultural products are per-
ceived, making them appear new or different. It is evident 
in cultural industries that the majority of publishers need 
to continuously innovate streams of new content, with few 
being able to lean on their legacy catalogues. This pre-
dominance of cultural product innovation has been attrib-
uted to users’ constant need for new cultural experiences 
across the world (Caves, 2000; Pine & Gilmore, 1999). 
This constant need is particularly important in the digital 
era, as the primary focus of innovation has shifted from 
providing discrete goods and services to creating seamless 
experiences (Lampel & Germain, 2016). For example, in 
the gaming industry, continuously updating existing games 
with unique aesthetics and storylines can be considered 
instances of cultural product innovation that meet gamers’ 
ever-changing demands for immersive gaming experiences 
(Jones et al., 2016). As Lorenzen & Frederisksen (2007, p. 
7) suggest, “This means a need for constant product inno-
vation and a race for offering cultural products with new 
stories, designs or functionalities added to older versions.”

IB scholars have predominantly focused on studying the 
country of origin of cultural product innovation (Lu et al., 
2022; Samiee et al., 2024), often invoking concepts such 
as the liability of foreignness and cultural distance. This 
localized focus on innovation underscores the authenticity 
that cultural product innovation derives from products’ 
countries of origin (e.g., Un, 2016; Wang et al., 2020). 
Indeed, the stereotypes and reputation associated with a 
country are crucial factors that users rely on when evaluat-
ing the authenticity of new cultural offerings. This research 
stream shows that cultural products from foreign countries 
or those with greater cultural distance are often perceived 
as less valuable compared to their domestic counterparts 
(e.g., Elliott et al., 2018; Wang et al., 2021). Scholars have 
also introduced the notion of cultural discount to further 
exemplify the challenges foreign cultural products face 
in the global market (Lee, 2006). In sum, existing studies 

provide abundant insights into how the country of origin 
can be a barrier to cultural product innovation.

However, as digital technologies are revolutionizing cul-
tural industries by involving users worldwide in the creative 
process, they open new research opportunities for exploring 
the demand side (Priem et al., 2012). Unbound by geograph-
ical constraints, digital marketplaces serve as the meeting 
grounds for publishers and users across the world, consider-
ably removing the barriers for global users to participate in 
innovation (Cochoy et al., 2020; Hirsch & Gruber, 2015). 
As such, the innovation of cultural products is evolving into 
a more democratic endeavor, with information and knowl-
edge being sourced from global users as invaluable inputs. 
This digital cultural participation is often seen in the form 
of online comments. For example, the constant influx of 
real-time, highly specific user comments from the Apple 
App Store across various country markets has become an 
important source of innovation for mobile games (Tian & 
Yang, 2023). The varied linguistic inputs from users across 
different countries, which can either foster or impede inno-
vation, raise critical questions about the dynamics of cultural 
product innovation in a globally connected environment. It is 
not just about acknowledging the presence of diverse inputs 
but about discerning which types of user inputs from spe-
cific countries can foster innovation more effectively than 
others. In light of this, we argue that research on cultural 
product innovation in the digital era should consider the role 
of global users in addition to the traditional focus on the 
country of origin. In this paper, we seek to explore varia-
tions in comments from global users and how they influence 
cultural product innovation.

Temporal framing of global user involvement

The concept of framing is attractive for understanding how 
individuals sway audiences’ perceptions and influence their 
decision-making through linguistic communication. Framing 
refers to the deployment of linguistic cues to selectively pre-
sent certain aspects of reality in a more salient, familiar way 
to audiences (Entman, 1993). It involves creating a “mental 
bracket” to simplify audiences’ sensemaking efforts, shape 
their perceptions, and ultimately guide their strategic actions 
(Cornelissen & Werner, 2014; Giorgi & Weber, 2015). A 
significant body of management research adopts the framing 
approach to understand how different actors – from employ-
ees to competitors, the public, media organizations, minority 
groups, and clients – employ linguistic cues in communi-
cation to influence firms’ decision-making (Falchetti et al., 
2022; Giorgi, 2017).

In particular, temporal framing stands out as a critical 
type of framing in our context as it directly reflects users’ 
expectations for new cultural experiences. Temporal framing 
is especially significant in light of users’ fear of missing out, 
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whereby they develop an intense need to stay connected to 
the latest trends and seek immediate cultural experiences 
driven by the uneasy feeling that others might be enjoying 
something more rewarding than they are (Good & Hyman, 
2021). Thus, users’ temporal framing could be perceived by 
publishers as an expression of this anxious feeling and may 
directly influence the pace of cultural product innovation. 
Specifically, research on temporal framing underscores the 
premise that timelines form the basis for the way audiences 
perceive decision-making scenarios, the range of alterna-
tives they consider, and – ultimately – the choices they make 
(Loewenstein & Elster, 1992). For instance, temporal fram-
ing in the advertising context has been shown to have a huge 
impact on consumers’ perceptions of product value and thus 
significantly affect their purchase behaviors (Chang & Lee, 
2009). Central to this effect is the cognitive bias known as 
temporal discounting, which refers to how people usually 
apply a discount factor when they evaluate the future value 
of an action (DeHart & Odum, 2015). Thus, the temporal 
framing of delayed reward versus immediate gratification 
attached to an action may lessen how important audiences 
perceive the action to be, thereby affecting their promptness 
in taking the action. Recognizing its significance, scholars 
have increasingly highlighted how temporal framing influ-
ences future-oriented activities, such as innovation (Liang 
et al., 2018; Nadkarni et al., 2019). Indeed, the uncertain and 
forward-looking nature of innovation renders decision-mak-
ing particularly susceptible to the way the timing of benefits 
is framed, in turn influencing audiences’ perceptions and 
likelihood of being involved in prompt innovation.

Building on these ideas, we examine how temporal fram-
ing among global users shapes cultural product innovation. 
To capture cross-country variations in temporal framing, an 
important research stream focuses on how managers who 
speak various languages employ future-referring linguis-
tic cues differently, also known as FTR (e.g., Chen, 2013; 
Thieroff, 2000). FTR is a grammatical structure that sepa-
rates languages into two broad types: strong and weak FTR 
languages. Strong FTR languages (e.g., English) require 
speakers to separate future and present events grammati-
cally, whereas weak FTR languages (e.g., Chinese) do not 
mandate this distinction, allowing future events to be dis-
cussed in the present tense. Managers who speak strong 
FTR languages tend to discount the value of future returns 
from innovation because they perceive the future as being 
distinct from the present. Conversely, managers who speak 
weak FTR languages perceive the future consequences of 
certain actions to be more imminent and therefore tend to 
make more future-oriented decisions. This linguistic nuance 
has real-world implications: managers using weak FTR lan-
guages have been shown to have stronger inclinations toward 
high R&D investments (Liang et al., 2018) as well as other 
future-oriented characteristics, such as reduced earnings 

misstatements (Kim, et al., 2017) and enhanced investment 
efficiency (Kim, et al., 2021). While IB scholars have made 
notable strides in understanding the impact of FTR, the nar-
row emphasis on managers’ language use is limiting. Thus, 
in this paper, we propose a shift in focus to explore how 
global users affect the pace of cultural product innovation 
through their use of future-referring linguistic cues in inter-
actions with publishers.

Empirical groundings and hypotheses 
development

The global mobile gaming industry

Gaming – recognized by UNESCO (2013) and the OECD 
(2022) as a cultural industry – exemplifies the fusion of 
artistic creation with digital technologies. This industry is 
a hub of artistic creativity and cultural expression, bringing 
together organizations of designers, scriptwriters, musicians, 
and software developers to produce games that are more than 
mere entertainment. It innovatively combines music, visual 
arts, storytelling, and design – pillars that have traditionally 
defined cultural expression – to shape and reflect societal 
values and narratives. As such, mobile gaming aligns well 
with the definition of cultural industry, which refers to a 
system of organizations that produce art and cultural goods 
industrially. Moreover, the mobile gaming industry not only 
promotes global accessibility and cross-cultural exchange 
but also profoundly influences social practices and com-
munity dynamics. For example, the mobile game Angry 
Birds became a blockbuster cultural symbol soon after its 
release in December 2009, rapidly transcending this industry 
to influence merchandise, entertainment media, and even 
educational content globally. All these aspects make mobile 
gaming a perfect example of a cultural industry as it blends 
artistic expression, cultural interpretation, and societal 
engagement with commercial organizations.

In the mobile gaming industry, innovating new content in 
games is a dynamic and co-creative process. This process 
often involves updates to existing titles, such as new maps, 
modes, and features to maintain gamers’ interest, as well as 
collaborative engagement with the gamer community (Miric 
& Jeppesen, 2020). Gamers are proactive; they frequently 
review and generate ideas for new games, propose game-
play mechanics improvements, and test new game proto-
types, all of which inspire new content development (Piller 
& Ihl, 2009). Indeed, successful mobile game publishers, 
such as Space Ape and Rovio Entertainment, underscore the 
importance of this user-centric game-development approach, 
which not only offers innovative ideas but also guides the 
schedule for new content releases (Gupta & Rood, 2012). 
Gamer feedback facilitates a nuanced approach to innovation 
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such that the creation of new gaming content must adeptly 
keep up with the ever-changing preferences of gamers.

Given this persistent need for gaming content production, 
the challenge for publishers pivots from deciding whether 
to innovate to determining the optimal pace for innovation. 
Innovating too slowly risks obsolescence and losing gamers’ 
interest, whereas releasing new content too quickly may not 
yield immediate returns on the innovation. Moreover, as the 
gamer base becomes increasingly internationalized through 
digital platforms (e.g., Apple App Store), understanding 
how to effectively engage with such a global community 
has become paramount for publishers, not just for tailoring 
gaming content to gamers’ preferences but also for gauging 
their needs for new content over time. Gamers expressing an 
urgent craving for new content may render prompt innova-
tion highly necessary and valuable, whereas their apprecia-
tion of new content being released in the indefinite future 
may downgrade the importance attached to innovation. Spe-
cifically, gamers from different countries could use various 
FTR language structures to frame their temporal expecta-
tions for innovation. In the next section, we argue that such 
variations in gamers’ FTR framing plays an important role in 
influencing the pace of new content introduction in games.

Gamers’ FTR framing and the pace of new gaming 
content introduction

Given the critical emphasis on the temporal aspect of mobile 
game development, we argue that gamers’ strong FTR fram-
ing is negatively related to the pace of introducing new gam-
ing content. Gamers speaking languages with different FTR 
strengths arrange future-referring marks in distinctive pat-
terns, which provide interpretive frames to gauge gamers’ 
temporal expectations (Giorgi, 2017; Rhee & Fiss, 2014). In 
particular, gamers who speak strong FTR languages employ 
future-referring linguistic cues when providing feedback on 
games. By doing so, they induce distal framing that indicates 
appreciation for new content in the distant future, evoking 
low perceived imminence for the prompt release of new 
gaming content. In contrast, gamers who speak weak FTR 
languages often articulate their future expectations in the 
present tense, creating proximal framing that expresses an 
immediate need for new gaming content. Given this clear 
focus on temporal context, the effect of gamers’ FTR fram-
ing holds significant promise in influencing the perceived 
importance and urgency of innovating new content in games 
(Liang et al., 2018; Nadkarni et al., 2019).

Our contention is that the temporal framing induced by 
gamers’ FTR can recalibrate perceptions of the intertem-
poral tradeoff between innovating new content and exploit-
ing existing content in games. Gamers who speak strong 
FTR languages frame the benefits of new gaming content 
as something to be reaped in the distant future. Such a 

viewpoint might attenuate the impetus for innovating new 
content in games given the cognitive bias to discount future 
value (Nadkarni et al., 2019). Consequently, game publish-
ers might shift their focus to other endeavors, postponing 
resource investment in content development. They might 
even defer innovation plans indefinitely until they have max-
imized the immediate value of their current offerings. Con-
versely, the immediacy conveyed by weak FTR languages 
implies that the benefits of releasing new content should be 
swift and forthcoming (Kardes et al., 2006). This induces 
more emphasis on taking action and adds increased urgency 
to innovating new content in games. Existing research bol-
sters this viewpoint, indicating that firms often mirror the 
temporal urgency expressed by stakeholders when shaping 
their strategies (Agle et al., 1999). In sum, we anticipate 
that gamers who communicate via strong FTR languages 
might slow down games’ innovation pace as they discount 
the value of prompt innovation. Conversely, we expect that 
gamers who speak weak FTR languages are more effective 
in speeding up the introduction of new gaming content by 
highlighting the immediate value of innovation. Accord-
ingly, we propose the following:

Hypothesis 1 (H1)  The strength of gamers’ linguistic FTR 
is negatively related to the pace of new content introduction 
in games.

The contingent impact of gamers’ FTR framing 
on the pace of new gaming content introduction

To substantiate our theoretical account of gamers’ linguistic 
FTR as a framing device, we further explore conditions that 
account for firms’ susceptibility to such linguistic framing. 
Our baseline hypothesis contends that gamers’ FTR framing 
recalibrates perceptions of the immediate benefits of intro-
ducing new cultural content, thereby affecting the innovation 
pace of games. While it is difficult to directly observe how 
gamers’ framing changes perceptions, identifying conditions 
that enhance the effectiveness of such linguistic framing is 
within reach. It is well established that whether linguistic 
framing can strike a responsive chord is not uniform across 
all audiences (e.g., Giorgi, 2017). Different audiences pro-
cess and interpret frames based on their unique cognitive 
backgrounds. Recent studies highlight two conditions that 
propel framing effectiveness: when audiences find the focal 
framing salient and noticeable (Entman, 1993; Pan et al., 
2020) and when audiences find the focal framing familiar 
and likely to resonate with them (Lockwood et al., 2019; Pan 
et al., 2020). From this body of framing literature, we pin-
point two critical conditions that likely make mobile game 
publishers as audiences more responsive to gamers’ FTR 
framing: the negativity of gamer feedback and the linguistic 
familiarity of game publishers.
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Negativity of gamers’ feedback We anticipate that the 
negative effect of gamers’ FTR framing on the pace new 
gaming content is introduced is amplified when there is 
significant negative feedback. In the digital era, cultural 
products such as games face increasingly public forms of 
feedback from gamers (Orazi & Mannucci, 2024; Sharkey & 
Bromley, 2015). Given its detrimental consequences, nega-
tive feedback, highlighting gamers’ criticism, complaints, 
or dissatisfaction about their gaming experiences, tends to 
garner heightened attention and scrutiny from game publish-
ers. Research in social psychology shows that the negativ-
ity of gamer feedback increases framing salience due to the 
“negativity bias” – that is, individuals’ propensity to attend 
to, learn from, and use negative information far more than 
positive information (Vaish et al., 2008).

Extending this reasoning to our context, we argue that 
negative feedback on games directs more managerial atten-
tion to gamers’ FTR framing. Faced with the challenge of 
restoring gamer satisfaction, mobile game publishers find 
temporal cues in feedback to be key indicators for assessing 
whether innovation might swiftly address the issues at hand. 
As such, FTR framing becomes a salient factor in the innova-
tion decision-making process. Following this logic, gamers’ 
FTR framing is likely more noticeable when games receive 
significant negative feedback and therefore likely enhances 
the probability that these games’ innovation pace appeals to 
gamers’ temporal framing (Entman, 1993; Pan et al., 2020). 
Whereas gamers employing weak FTR languages are likely 
to induce perceptions of near-term gains from the prompt 
release of new gaming content, negative feedback makes 
such linguistic cues more salient and informative. In turn, 
when games receive minimal negative feedback, there could 
be a tendency to maintain the status quo, with less attention 
being paid to whether prompt innovation will pay off now or 
later. Accordingly, we propose the following:

Hypothesis 2 (H2)  The negative relationship between gam-
ers’ linguistic FTR and the pace of new content introduc-
tion in games is strengthened by the negativity of gamers’ 
feedback.

Linguistic familiarity Another critical condition that 
likely determines the effectiveness of FTR framing is lin-
guistic familiarity – namely, the framing’s use of linguistic 
elements that are well known to the target audience (Gavetti 
et al., 2005). We argue that linguistic familiarity enhances 
the likelihood that publishers will promptly introduce new 
content when encountering weak FTR from gamers. High 
linguistic familiarity indicates that mobile game publish-
ers have sufficient exposure to or subjective experience 
with the linguistic features, nuances, and conventions of 
the languages employed by gamers (Cuypers et al., 2015; 
Dow et al., 2016). Recent studies suggest that high linguistic 

familiarity plays a crucial role in fostering understanding 
and connection, thereby enhancing resonance with audiences 
(Hayakawa & Keysar, 2018). Thus, the value of familiarity 
extends beyond the mere comprehension of languages and to 
also include a sense of appreciation associated with familiar 
linguistic framing.

Specifically, we contend that high linguistic familiarity 
fosters cognitive resonance between gamers and mobile 
game publishers, facilitating the interpretation of gam-
ers’ FTR cues. When publishers are familiar with gamers’ 
languages, the aligned cognitive frameworks help decode 
and grasp gamers’ temporal expectations for new gaming 
content (Liang et al., 2018). As a result, publishers who 
exhibit high linguistic familiarity with gamers’ languages 
are likely to resonate more with their FTR framing, viewing 
it as informative and persuasive (Lockwood et al., 2019; 
Pan et al., 2020). Therefore, the temporal framing of gam-
ers’ FTR framing is likely more effective at influencing 
games whose publishers are more familiar with these gam-
ers’ languages. In contrast, low linguistic familiarity likely 
compounds the difficulties for publishers, making it more 
challenging for them to foster resonance and accurately 
interpret and follow gamers’ temporal framing. This, in turn, 
likely dampens gamers’ framing effectiveness (Tenzer et al., 
2014). Further, IB scholars have shown that decision-making 
managers who process information in unfamiliar languages 
tend to emotionally distance themselves from the issues at 
hand, which diminishes the effect of framing (Brannen et al., 
2014). Thus, even with concerted efforts to engage foreign 
gamers via local hires, game publishers grappling with low 
linguistic familiarity may find it challenging to resonate with 
gamers’ FTR-induced temporal framing. Following these 
arguments, we propose the following:

Hypothesis 3 (H3)  The negative relationship between gam-
ers’ linguistic FTR and the pace of new content introduction 
in games is strengthened by linguistic familiarity.

Methodology

Data and sample

The global mobile gaming industry, burgeoning from a nas-
cent stage to a $68.5 billion giant within a decade (Wijman, 
2019), presents a fitting empirical setting to study the influ-
ence of gamers’ linguistic FTR on game-development pro-
cesses. To compile our sample, we began by sourcing data 
from Apptopia, a leading analyst firm in the mobile applica-
tion realm that has tracked and archived information about 
mobile apps on the iOS platform since 2015. Apptopia has 
been widely viewed as a legitimate source of industry data/
information in the mobile application industry (Shaheer & 
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Li, 2020). To further validate the data’s reliability, we con-
firmed the consistency of rankings and the ratings of the top 
20 apps in our dataset with information from known mobile 
application data providers, such as data.ai and SensorTower.

We took a series of steps to construct a sample out of 
this initial database. We started by identifying mobile app 
publishers that appeared in the top 500 grossing rankings 
between 2015 and 2017. Since the distribution of revenues 
in the mobile application industry is heavily skewed, focus-
ing on top-ranked publishers helps exclude the plethora of 
low performers in the long tail (Kapoor & Agarwal, 2017). 
Our conversations with industry experts corroborated this 
sampling strategy, emphasizing that low performers either 
lack a significant user base to generate feedback or are inept 
at effectively communicating with users. We then identi-
fied mobile games that were released by these competent 
publishers as our sample. In so doing, we accounted for pro-
spective mobile games that were newly released and had not 
yet achieved top rankings. We compiled detailed informa-
tion on these games’ characteristics, updates, user engage-
ment, and performance-related metrics, and complemented 
this dataset with proprietary data from Export Comments, 
a leading sentiment analysis company. We further collected 
detailed country-level information from several sources. 
Specifically, we gathered language structure data from Chen 
(2013) study, which provides a comprehensive language 
database frequently used by management scholars (e.g., 
Liang et al., 2018). We also obtained other country-level 
information, such as GDP per capita and population, from 
the World Development Indicators dataset. Next, we merged 
the country-level information with our primary mobile game 
dataset. After excluding mobile games without the necessary 
information and those that were not active during our obser-
vation period, we generated a final sample of 7787 mobile 
games in 57 major country markets.

Model and dependent variable

Given our particular focus on the timing of innovation, we 
used the Cox proportional hazards model to test our hypoth-
eses. This duration model is particularly effective for exam-
ining the pace of strategic actions, whether it is the speed 
of new product releases, the internationalization process, 
responsiveness to competitive actions, or some other time-
dependent variable (Yu & Cannella, 2007). In our case, 
the Cox model offers unique advantages over conventional 
regression models as we study the impact on cultural prod-
uct innovation. First, it provides insights not only into the 
number of innovation incidents but also into the duration 
between these incidents, allowing us to explore the temporal 

dynamics of innovation outlined in our hypotheses.1 Second, 
this model accounts for right-censoring – namely, when no 
innovation introduction is observed by the end of the study 
– thus preventing potential bias in our estimates. Specifi-
cally, we explained the time to cultural product innovation 
as a function of a set of explanatory variables through the 
following expression, where h0(t) is the baseline hazard rate 
and ß is the coefficient estimate of a vector of the explana-
tory variable Xi:

The dependent variable hi(t) measures the hazard rate of 
cultural product innovation for game i on day t. Extending 
into the mobile gaming industry, we examined the pace at 
which mobile games introduce new gaming content – that 
is, the updates to existing games – as indicators of innova-
tion (Chen et al., 2022; Miric & Jeppesen, 2020). Industry 
experts also suggest that this updating approach to inno-
vation is prevalent among mobile game publishers as they 
strive to keep up with the rapidly evolving demands of gam-
ers (e.g., Gupta & Rood, 2012). Due to data limitations in 
the initial sampling period, our observation window for 
game updates covers three years starting from 2016. Given 
our objective to analyze the pace of introducing new gam-
ing content, we measured the number of days between the 
focal gaming content introduction and the immediately prior 
content introduction for the same game. The number of days 
was reset after each new introduction. Recognizing that a 
mobile game might introduce multiple innovations during 
our observation period, we adjusted for the correlation of 
these innovation events within games by clustering standard 
errors at the game level (Hutzschenreuter & Harhoff, 2020). 
To address the issue of tied events in our study context (Alli-
son, 1984), we employed Breslow approximation, which 
handles tied events by treating them as occurring simulta-
neously and adjusting the risk set accordingly (Cleves et al., 
2016). In addition, we included country-of-origin dummies 
for mobile games to control for the effect of unobserved 
covariables that vary across publishers’ countries, such as 
publishers’ FTR strength and cultural backgrounds. In sum, 
we specified the Cox proportional hazards model to handle 
multiple-record longitudinal data by modeling within-game 
correlation, enabling us to examine the nuanced temporal 
patterns of innovation in the mobile gaming industry.

hi(t) = h0(t) exp(�1Xi1 + �2Xi2 + �3Xi3 + ... + �kXik)

1  We greatly appreciate a valuable comment from an anonymous 
reviewer that helped us align our theoretical arguments with the 
choice of analysis technique.
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Independent variable, moderators, and controls

Independent variable To measure our key independent vari-
able – gamers’ linguistic FTR strength – we first obtained 
country-level FTR strength using the language database 
shared by Chen (2013), which marks the presence of any 
possible grammatical markings of future events in a lan-
guage even if infrequently used. Next, for each game, we 
identified the host countries of its gamers and calculated 
the aggregated value for gamers’ linguistic FTR strength 
at the game level. We took two steps to calculate this vari-
able. First, we used the number of comments for a focal 
game in each country as a weighting factor.2 This choice of 
weight directly gauges the varying propensity for gamers 
across countries to engage and provide feedback (Barbro 
et al., 2020). Second, we calculated the aggregated value 
for gamers’ linguistic FTR strength at the game level using 
a weighted average measure:

where Ci,j,t is the number of comments for game i in country 
j from the recent update up to day t, FTRj is the strength of 
FTR in country j, and Ci,t is the number of comments for 
game i worldwide from the recent update up to day t. For 
instances lacking the weighting for comments, we utilized 
downloads for imputation. In sum, the measurement yields 
the average linguistic FTR strength for gamers playing the 
focal game.

Moderators Negativity of gamers’ feedback. To capture 
users’ tendency to give negative feedback, we focused on 
user ratings, a major channel of user-firm communication 
in the context of the mobile gaming industry (Kübler et al., 
2018). The valence of user ratings represents a key signal 
of whether users are satisfied with an app or not. For this 
measure, we used the number of one-star ratings in hundreds 
received by the focal game within the year leading up to the 
focal day. This straightforward measure directly captures the 
level of gamer negativity that publishers often encounter.

Linguistic familiarity. To measure publishers’ linguistic 
familiarity with gamers’ languages, we captured the extent 
to which the major languages of the gamers’ residence 
countries (j) are widely used in the home country (l) of the 
focal mobile game’s publisher based on a subindex of Dow 
and Karunaratna (2006) linguistic distance (LD) scale. It 
is a directional country pairwise linguistic distance index 
between countries j and l. To account for cross-country 
linguistic variations in the global gamer base, we used the 

∑n

j=1
(Ci,j,t ∗ FTRj)

Ci,t

,

inverse of a weighted average of linguistic distance based on 
the number of comments across gamers’ residence countries:

where Ci,j,t is the number of comments for game i in coun-
try j from the recent update up to day t, LDj,l reflects the 
incidence3 of the major languages of the gamers’ residence 
countries j used in the home country l of the focal mobile 
game i’s publisher, and Ci,t is the number of comments for 
mobile game i worldwide from the recent update up to day 
t. A higher ratio indicates greater familiarity of the focal 
mobile game publisher with the gamers’ languages.

Control variables We identified a series of controls that 
could potentially affect game-development behavior. We 
used the log-transformed number of days since a mobile 
game’s release day as the measure for mobile game age. To 
account for the influence of a mobile game’s user base on 
the introduction of new gaming content, we used the yearly 
count of downloads for the focal game app. We also con-
trolled for development experience with the log-transformed 
number of prior games and updates released by the focal 
mobile game publisher. We used the log-transformed num-
ber for the app file size as the measure for tech sophistica-
tion (Ghose & Han, 2014) to control for the development 
challenges of the focal mobile game. Moreover, we used 
competitor concentration to measure the visibility of major 
competitors in the focal mobile game’s markets, which has 
important implications for innovation timing (Turner et al., 
2010). In particular, we used the Herfindahl–Hirschman 
Index (HHI) to capture the level of competitor concentra-
tion for each mobile game in each country. We constructed 
an HHI of the top 10 competing games in terms of revenues 
in a focal country and then calculated a weighted average of 
competitor concentration for each mobile game following 
the same procedure we used to construct our independent 
variable. We also included competitive aggressiveness as a 
control variable to capture the level of competitive dynamics 
the focal game faces. Specifically, we measured the num-
ber of updates released by the top 10 competing games in 
each country market in which the focal game competes. We 
constructed a game-level weighted average of competitive 
aggressiveness following the same procedure we used to 
construct our independent variable. We also used GDP per 
capita, GDP growth, and population to account for each 
country’s general development level, economic growth, and 
size.

Ci,t
∑n

j=1
(Ci,j,t ∗ LDj,l)

,

2  We thank an anonymous reviewer for suggesting the weighting fac-
tor and rolling approach.

3  The LD scale ranges from 1 (indicating an incidence of 90% or 
above) to 5 (indicating an incidence of less than 1%). When publish-
ers and gamers originate from the same country, LD accounts for the 
percentage of non-major languages speakers within the country.
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To address the concern that gamers’ characteristics might 
confound the impact of their FTR on games’ innovation 
pace, we included two sets of control variables using the 
same weighting method applied to measure the strength of 
gamers’ FTR framing. First, we accounted for gamers’ cul-
tural attributes using Hofstede’s six dimensions of national 
culture, which have been suggested to influence individu-
als’ cognitions, such as their languages (Liang et al., 2018). 
Second, we controlled for other linguistic attributes that are 
often grammatically related to FTR. To do so, we consulted 
three leading linguistic experts and found that languages 
with strong FTR often exhibit less certainty and concrete-
ness alongside greater use of active voice and first-person 
perspective. To accurately control for each of these linguis-
tic characteristics, we introduced measures for evidentiality, 
numeral classifiers, passive constructions, and the inclusive/
exclusive distinction in independent pronouns based on the 
World Atlas of Language Structures index.

Results

Table 1 displays the descriptive statistics and the correlation 
matrix of our main variables. We also expected to observe 
notable correlations among gamers’ cultural and linguistic 
variables given their intertwined nature. To address concerns 
that such correlations might bias our results, we adhered 
to the methodological approach recommended by Kalnins 
(2018), presenting our findings both with and without these 

controls in place (for results without these controls, please 
see our robustness tests). This approach ensures that our 
conclusions are robust and not unduly influenced by these 
correlations. Prior to the analyses, we mean-centered the 
independent variable, moderators, and control variables. The 
interaction terms were constructed based on these mean-
centered variables, thereby aiding clearer interpretation and 
comparison of coefficients across models.

The results of the Cox proportional hazards analy-
sis obtained using standardized coefficients are shown in 
Table 2. Model 1 presents the controls only. In Model 2, 
we introduced gamers’ linguistic FTR strength as an inde-
pendent variable. This variable shows a coefficient of – 0.07 
with a p value of 0.00, thus supporting H1. We interpreted 
the practical significance of our results using hazard ratios. 
A hazard ratio, which gives the effect size, is computed as 
[(1/eβ)–1] * 100 percentage change in the hazard with each 
one-unit decrease in the predictor (Cleves et al., 2016). 
A higher hazard ratio reflects a faster pace of innovation 
(Tan & Vertinsky, 1996). Our analysis indicates that for a 
decrease of one standard deviation (0.16) in gamers’ linguis-
tic FTR strength, the hazard for a mobile game to introduce 
new gaming content increases by 7.57%. This percentage 
reflects a relative change, consistent with the Cox model’s 
provision of hazard ratios instead of direct hazard estimates. 
To better understand the implication for innovation pace, 
we explored how this change in hazard affects the time to 
introduce new gaming content. By setting a standard game-
development timeframe of three months, our calculations 

Table 1   Descriptive statistics and correlations

N = 3,079,943. Correlations with absolute values greater than 0.01 are significant at the 95% level

Mean SD 1 2 3 4 5 6 7 8 9 10

1. New gaming content 0.02 0.15 1.00
2. Gamers’ linguistic FTR strength 0.86 0.16 − 0.01 1.00
3. Negativity of gamers’ feedback 1.80 5.69 0.02 0.01 1.00
4. Linguistic familiarity 1.01 0.56 − 0.05 0.05 − 0.03 1.00
5. Game age 6.40 1.07 − 0.04 0.03 0.01 0.11 1.00
6. Game user base 11.29 1.97 0.02 0.01 0.47 − 0.02 0.00 1.00
7. Development experience 2.46 1.03 − 0.03 0.11 0.21 0.17 − 0.02 0.45 1.00
8. Technological sophistication 18.78 0.98 0.04 − 0.08 0.15 − 0.21 − 0.15 0.20 − 0.16 1.00
9. Competitor concentration 0.17 0.07 0.00 − 0.55 0.18 − 0.07 − 0.04 0.20 0.01 0.14 1.00
10. Competitor aggressiveness 5.20 0.31 0.00 0.29 0.06 0.17 0.01 0.27 0.07 − 0.03 − 0.19 1.00
11. GDP per capita 10.56 0.49 − 0.01 0.15 − 0.02 0.12 0.08 0.08 0.04 0.01 − 0.27 0.01
12. GDP growth 1.24 0.35 0.01 − 0.15 0.04 − 0.03 − 0.04 0.09 − 0.02 0.05 0.28 0.11
13. Population 18.35 1.52 0.01 − 0.10 0.08 0.08 − 0.01 0.02 − 0.04 0.03 0.06 0.07

11 12 13

11. GDP per capita 1.00
12. GDP growth − 0.52 1.00
13. Population − 0.08 0.13 1.00
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Table 2   Main results for the 
relationship between gamers’ 
linguistic FTR strength and 
the introduction pace of new 
gaming content

Model 1 Model 2 Model 3 Model 4 Model 5

Independent variable
Gamers’ linguistic FTR strength − 0.073 − 0.107 − 0.096 − 0.126

(0.013) (0.015) (0.014) (0.016)
[0.000] [0.000] [0.000] [0.000]

Interaction terms
Gamers’ linguistic FTR strength * 

Negativity of gamers’ feedback
− 0.104 − 0.095
(0.018) (0.018)
[0.000] [0.000]

Gamers’ linguistic FTR strength * 
Linguistic familiarity

− 0.125 − 0.109
(0.017) (0.011)
[0.000] [0.000]

Controls
Negativity of gamers’ feedback 0.054 0.054 0.051 0.049 0.047

(0.009) (0.009) (0.008) (0.009) (0.008)
[0.000] [0.000] [0.000] [0.000] [0.000]

Linguistic familiarity − 0.459 − 0.455 − 0.456 − 0.500 − 0.504
(0.038) (0.038) (0.038) (0.023) (0.022)
[0.000] [0.000] [0.000] [0.000] [0.000]

Game age − 0.262 − 0.262 − 0.263 − 0.261 − 0.261
(0.009) (0.009) (0.009) (0.009) (0.009)
[0.000] [0.000] [0.000] [0.000] [0.000]

Game user base 0.127 0.133 0.140 0.123 0.128
(0.018) (0.018) (0.018) (0.017) (0.017)
[0.000] [0.000] [0.000] [0.000] [0.000]

Development experience − 0.197 − 0.196 − 0.191 − 0.177 − 0.174
(0.016) (0.016) (0.015) (0.014) (0.014)
[0.000] [0.000] [0.000] [0.000] [0.000]

Technological sophistication 0.061 0.061 0.064 0.060 0.061
(0.010) (0.010) (0.011) (0.010) (0.010)
[0.000] [0.000] [0.000] [0.000] [0.000]

Competitor concentration − 0.065 − 0.095 − 0.132 − 0.096 − 0.122
(0.011) (0.013) (0.016) (0.013) (0.016)
[0.000] [0.000] [0.000] [0.000] [0.000]

Competitor aggressiveness 0.021 0.048 0.058 0.067 0.074
(0.016) (0.016) (0.016) (0.016) (0.016)
[0.179] [0.003] [0.000] [0.000] [0.000]

GDP per capita − 0.736 − 0.670 − 0.995 − 0.935 − 1.130
(0.284) (0.285) (0.308) (0.294) (0.309)
[0.010] [0.019] [0.001] [0.001] [0.000]

GDP growth 0.013 0.011 0.014 0.012 0.017
(0.015) (0.015) (0.015) (0.015) (0.015)
[0.379] [0.455] [0.329] [0.394] [0.263]

Population 1.457 0.578 1.774 0.106 1.741
(2.855) (2.866) (2.842) (2.835) (2.857)
[0.610] [0.840] [0.533] [0.970] [0.542]

Gamers’ power distance − 0.086 − 0.088 − 0.102 − 0.112 − 0.123
(0.029) (0.029) (0.031) (0.030) (0.031)
[0.003] [0.003] [0.001] [0.000] [0.000]

Gamers’ individualism 0.024 0.045 0.055 − 0.091 − 0.062
(0.067) (0.067) (0.068) (0.065) (0.064)
[0.717] [0.504] [0.417] [0.162] [0.336]
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suggest that the enhanced hazard could lead to new content 
being introduced around one week earlier. This acceleration 
in new game content introduction, shortening the innovation 
cycle by one week, accumulates over time, so its compound 
effect could create significant leadership for mobile games. 
Figure 1 further exploits the graphical benefits of the Cox 
model to demonstrate the impact of gamers’ FTR framing 
on innovation. It shows that when gamers’ linguistic FTR 
strength is weaker, games innovate at a quicker pace, as evi-
denced by the varying rates of cumulative hazard of innova-
tion across different FTR levels.  

In Models 3 and 4, we tested the moderation hypotheses 
by sequentially including interaction terms, and we then 
included all interaction terms in Model 5. The results indi-
cate that both H2 and H3 are supported at the 99% level. 
The moderation effects are depicted through visual repre-
sentations in Figs. 2 and 3. The figures show that high nega-
tivity of gamers’ feedback and high linguistic familiarity 
enhance the magnitude of our main effect such that the slope 
of the negative relationship between gamers’ linguistic FTR 

strength and new gaming content is steeper. Simple slope 
tests based on Model 5 provide further support for H2 and 
H3.

Regarding the interaction effect between gamers’ lin-
guistic FTR strength and the negativity of gamers’ feed-
back, the simple slope tests show that a decrease of one 
standard deviation in gamers’ linguistic FTR strength is 
associated with a 24.86% increase in the predicted pace 
of introducing new gaming content when the negativity 
of gamers’ feedback is high (mean + 1 SD), a 13.54% 
increase in the predicted pace of introducing new gam-
ing content when the negativity of gamers’ feedback is 
at its mean, and a 3.15% increase in the predicted pace of 
introducing new gaming content when the negativity of 
gamers’ feedback is low (mean–1 SD). Further, regard-
ing the interaction effect between gamers’ linguistic FTR 
strength and linguistic familiarity, the simple slope tests 
show that a decrease of one standard deviation in gam-
ers’ linguistic FTR strength is associated with a 26.49% 

Standard errors are in parentheses
P values are in brackets.

Table 2   (continued) Model 1 Model 2 Model 3 Model 4 Model 5

Gamers’ masculinity 0.025 − 0.018 − 0.046 0.137 0.090

(0.046) (0.045) (0.047) (0.048) (0.048)

[0.591] [0.691] [0.329] [0.004] [0.057]
Gamers’ uncertainty avoidance 0.034 0.041 0.054 0.037 0.049

(0.030) (0.031) (0.032) (0.031) (0.031)
[0.264] [0.182] [0.094] [0.221] [0.116]

Gamers’ long-term orientation 0.038 0.046 0.046 0.024 0.027
(0.012) (0.012) (0.012) (0.012) (0.012)
[0.002] [0.000] [0.000] [0.039] [0.021]

Gamers’ indulgence − 0.056 − 0.041 − 0.021 − 0.032 − 0.016
(0.057) (0.057) (0.059) (0.055) (0.056)
[0.321] [0.474] [0.725] [0.559] [0.777]

Gamers’ linguistic active voice − 0.044 − 0.054 − 0.051 − 0.040 − 0.041
(0.033) (0.034) (0.034) (0.030) (0.030)
[0.174] [0.113] [0.133] [0.177] [0.180]

Gamers’ linguistic first person 0.019 0.051 0.052 − 0.019 − 0.007
(0.040) (0.042) (0.042) (0.038) (0.038)
[0.638] [0.221] [0.211] [0.622] [0.844]

Gamers’ linguistic certainty 0.081 0.074 0.069 0.085 0.077
(0.033) (0.034) (0.034) (0.031) (0.031)
[0.014] [0.030] [0.042] [0.006] [0.014]

Gamers’ linguistic concreteness − 0.041 − 0.060 − 0.061 − 0.006 − 0.011
(0.028) (0.028) (0.028) (0.026) (0.025)
[0.142] [0.033] [0.031] [0.816] [0.661]

Country-of-origin dummies YES YES YES YES YES
Log-likelihood − 550,395 − 550,299 − 549,950 − 549,603 − 549,315
Observations 3,079,943 3,079,943 3,079,943 3,079,943 3,079,943
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increase in the predicted pace of introducing new gaming 
content when linguistic familiarity is high (mean + 1 SD), 
a 13.43% increase in the predicted pace of introducing 
new gaming content when linguistic familiarity is at its 
mean level, and a 1.71% increase in the predicted pace of 
introducing new gaming content when linguistic familiar-
ity is low (mean–1 SD).

Robustness tests

We conducted a series of supplementary analyses to vali-
date the robustness of our findings. First, we followed 
Chen’s (2013) approach to recreate new FTR variables 
using gamer review data. Chen’s (2013) study is one of the 
first to investigate how variations in FTR across countries 
explain individual decision-making. While Chen (2013) 

Fig. 1   Cumulative hazard of 
innovation at different levels of 
gamers’ linguistic FTR
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Fig. 2   Relative hazard of inno-
vation as a function of gamers’ 
linguistic FTR and negativity of 
gamer feedback (95% confi-
dence intervals)
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provides by far the most extensive typological research on 
the cross-linguistic grammaticalization of FTR, the resulting 
measure of gamers’ linguistic FTR strength may overlook 
important and nuanced information in the gaming context 
(e.g., gamers from one country may use a lingua franca in 
their comments). This is important because our theorization 
of gamers’ FTR framing takes place through online gamer 
communication. To address this issue, we generated an 
alternative measure of FTR strength by using large language 
models (LLMs) to analyze gamer comments and reexamined 
our hypotheses using this new measure. We found support 
for our hypotheses in these tests. Details of this additional 
analysis are presented in Appendix 1.

Second, we reran the main regressions without cultural 
and linguistic controls to mitigate the concern that our 
results are biased by the correlations among them. We fol-
lowed the best practice suggested by Kalnins (2018), which 
advises demonstrating the robustness of results both with 
and without variables that are correlated as the most effec-
tive way to tackle multicollinearity. After excluding these 
controls, all bivariate correlations fall below 0.55, way 
below the threshold of 0.80 where multicollinearity might 
cause concerns (Kennedy, 2003). We further calculated the 
variance inflation factors (VIFs). The maximum VIF is 1.81 
and the average VIF is 1.35, both well below the cautionary 
threshold of 5 (Neter et al., 1990). The results in Table 3 
provide strong support for our main hypothesis, indicating 
that the influence of gamers’ linguistic FTR is not driven by 
the correlations between our linguistic and cultural controls.

Third, we considered the possibility that the multilin-
gual nature of some gamers’ home countries may bias our 

results. Although multiple languages are spoken in many 
of our sample countries, they are oftentimes all weak FTR 
languages or all strong FTR languages. For example, almost 
all languages spoken in South Africa are strong FTR lan-
guages, both Finnish and Swedish used in Finland are weak 
FTR languages, and both English and French used in Canada 
are strong FTR languages. After examining the languages 
used in each country, we identified seven countries/regions 
(Belgium, Hong Kong, Malaysia, Nigeria, Philippines, Sin-
gapore, and Switzerland) where both weak and strong FTR 
languages are spoken by a nontrivial number of people. In 
these countries/regions, the effect of FTR languages on 
innovation pace is unclear because both weak and strong 
FTR languages are spoken. Consistent with recent studies 
on FTR (e.g., Kim, et al., 2021), we excluded observations 
in countries where more than 50% of gamers widely speak 
both weak and strong FTR languages. The results show that 
gamers’ linguistic FTR strength is negatively associated with 
the pace of introducing new gaming content at the 1% sig-
nificance level. Thus, the multilingual nature of countries 
does not bias our main effect. Detailed results are reported 
in Appendix 4.

Last, we conducted a robustness test to ensure our find-
ings accurately represent trends across the global mobile 
gaming industry without being overly influenced by the dis-
tinct market dynamics of China and Japan, both significant 
yet weak-FTR-speaking markets. This test involved exclud-
ing observations for which more than 70% of revenues 
came from these countries. The refined analysis, detailed 
in Appendix 5, lends strong support to our hypotheses, 
confirming that the observed correlation between gamers’ 

Fig. 3   Relative hazard of inno-
vation as a function of gamers’ 
linguistic FTR and linguistic 
familiarity (95% confidence 
intervals)
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Table 3   Results of models 
excluding cultural and linguistic 
controls

Standard errors are in parentheses
P values are in brackets

Model 1 Model 2 Model 3 Model 4 Model 5

Independent variable
Gamers’ linguistic FTR strength − 0.073 − 0.107 − 0.101 − 0.130

(0.013) (0.014) (0.014) (0.016)
[0.000] [0.000] [0.000] [0.000]

Interaction terms
Gamers’ linguistic FTR strength * 

Negativity of gamers’ feedback
− 0.104 − 0.097
(0.018) (0.018)
[0.000] [0.000]

Gamers’ linguistic FTR strength * 
Linguistic familiarity

− 0.122 − 0.106
(0.019) (0.012)
[0.000] [0.000]

Controls
Negativity of gamers’ feedback 0.055 0.054 0.051 0.050 0.047

(0.009) (0.009) (0.008) (0.009) (0.008)
[0.000] [0.000] [0.000] [0.000] [0.000]

Linguistic familiarity − 0.462 − 0.459 − 0.459 − 0.496 − 0.500
(0.035) (0.035) (0.035) (0.021) (0.021)
[0.000] [0.000] [0.000] [0.000] [0.000]

Game age − 0.262 − 0.262 − 0.263 − 0.260 − 0.260
(0.009) (0.009) (0.009) (0.009) (0.009)
[0.000] [0.000] [0.000] [0.000] [0.000]

Game user base 0.127 0.133 0.140 0.125 0.130
(0.018) (0.018) (0.017) (0.017) (0.017)
[0.000] [0.000] [0.000] [0.000] [0.000]

Development experience − 0.199 − 0.197 − 0.193 − 0.180 − 0.176
(0.016) (0.016) (0.016) (0.014) (0.014)
[0.000] [0.000] [0.000] [0.000] [0.000]

Technological sophistication 0.061 0.061 0.064 0.060 0.062
(0.010) (0.010) (0.011) (0.010) (0.010)
[0.000] [0.000] [0.000] [0.000] [0.000]

Competitor concentration − 0.065 − 0.095 − 0.132 − 0.097 − 0.124
(0.011) (0.013) (0.016) (0.013) (0.016)
[0.000] [0.000] [0.000] [0.000] [0.000]

Competitor aggressiveness 0.024 0.052 0.062 0.072 0.080
(0.016) (0.016) (0.016) (0.016) (0.016)
[0.127] [0.001] [0.000] [0.000] [0.000]

GDP per capita − 0.719 − 0.629 − 0.929 − 0.930 − 1.104
(0.278) (0.279) (0.298) (0.289) (0.301)
[0.010] [0.024] [0.002] [0.001] [0.000]

GDP growth 0.018 0.016 0.020 0.018 0.022
(0.015) (0.014) (0.015) (0.015) (0.015)
[0.228] [0.272] [0.178] [0.228] [0.137]

Population 2.203 1.195 2.186 1.018 2.479
(2.812) (2.826) (2.822) (2.806) (2.839)
[0.433] [0.672] [0.439] [0.717] [0.382]

Country-of-origin dummies YES YES YES YES YES
Log-likelihood − 550,441 − 550,343 − 549,995 − 549,679 − 549,382
Observations 3,079,943 3,079,943 3,079,943 3,079,943 3,079,943
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linguistic FTR strength and the innovation pace of gaming 
content is significant and is not an artifact of the market 
peculiarities in China and Japan. This methodological refine-
ment underscores the robustness of our results, reaffirming 
our conclusions about the impact of FTR on gaming content 
innovation pace.

Discussion

This study endeavors to understand the influence of gamers’ 
FTR framing on the pace of new gaming content introduc-
tion. Our analysis reveals that the strength of gamers’ lin-
guistic FTR negatively affects the pace of introducing new 
gaming content, and this baseline effect is moderated by the 
negativity of gamer feedback and the linguistic familiarity 
of game publishers. These findings hold significant implica-
tions for research on country of origin, cultural industries, 
and linguistics.

Contributions

First, our study contributes to extant literature by expand-
ing the focus from the traditional emphasis on country of 
origin to also exploring cross-country variations in global 
user engagement. IB scholars have predominantly examined 
how products’ countries of origin influence cultural prod-
uct innovation, indicating that cultural product innovation 
from foreign countries or innovation with greater cultural 
distance is often perceived as less valuable compared to 
the domestic counterpart due to the liability of foreignness 
and cultural distance (e.g., Kim & Jensen, 2014; Lu et al., 
2022). This literature stream primarily addresses relevant 
questions from the standpoint of firms or producers. Our 
paper complements these perspectives by focusing on the 
demand side, exploring how global user engagement and 
contributions can drive the innovation of cultural products. 
In particular, we highlight the transformative role of digital 
technologies, which have fundamentally reshaped the inno-
vation landscape of cultural industries. Indeed, by remov-
ing barriers to global user access, digital marketplaces have 
democratized innovation beyond national borders and have 
highlighted the role of global users as active co-creators. 
Thus, for those competing in cultural industries, the associ-
ated innovation challenges now include not only overcoming 
the cultural discounts linked to products’ countries of origin 
but also understanding how the composition of the global 
user base affects the innovation of cultural products. For 
example, international marketing studies extensively inves-
tigate the impact of a product’s or brand’s country of origin 
on consumers’ behavior (Samiee et al., 2024). This research 
emphasizes that users form perceptions of products based on 
their origin countries, which can significantly impact these 

users’ purchasing decisions. Our findings enrich this con-
versation by directing attention to users’ countries of origin, 
revealing their integral role in the innovation process of cul-
tural products. We suggest that it is essential to investigate 
which countries’ user contributions can add unique value to 
cultural products and attract further consumption from users 
in other countries.

We also theorize and demonstrate that systematic cross-
country variations in users’ grammatical structures, par-
ticularly regarding their FTR, significantly influence firms’ 
perceptions of the need and urgency to innovate. Our find-
ings indicate that firms are inclined to pace their innova-
tion based on whether their users predominantly use weak 
or strong FTR languages. This finding reveals that foreign 
users should not be viewed as barriers but rather as poten-
tial sources of innovation. It is critical to gain a deeper 
understanding of how the composition and characteristics 
of global users impact cultural product innovation. Thus, 
the imperative for cultural product publishers is to pivot 
their internationalization efforts toward orchestrating the 
global user base for innovation rather than solely focusing on 
overcoming the cultural discounts of innovation perceived 
by global users. Looking forward, we advocate for future 
research at the intersection of IB and cultural industries to 
explore other meaningful attributes of the global user base, 
such as knowledge diversity or cultural backgrounds, and 
to investigate how leveraging such heterogeneity can drive 
innovation more effectively.

Our second contribution lies in reframing the understand-
ing of digital-era cultural industries by highlighting a user-
centric view. In the past, the narrative focused on the domi-
nance of a select group of intermediaries in curating and 
distributing cultural products globally (e.g., Hirsch, 1972; 
Peterson & Anand, 2004). However, the advent of digital 
technologies has profoundly reshaped the global landscape 
of cultural industries, leading to a convergence of production 
and consumption (Peukert, 2019). This evolution has placed 
users at the forefront of the innovation process, allowing 
them to influence not only the content, format, and release 
timing of cultural products but also the very cultures that 
emerge around these products. Our study is one of the first 
to explore how global users contribute to the co-creation of 
cultural products, where the associated cultural contents are 
centered on the products rather than tied to specific national 
identities (DiMaggio & Hirsch, 1976; Tung, 1995). For 
example, digital cultural products now draw upon diverse 
cultural resources and ideas from global users, integrating 
them into the development process. In the case of Gen-
shin Impact, a mobile game originally developed in China, 
updates have introduced new characters with multicultural 
origins (e.g., South Asian, Middle Eastern, and African) 
based on feedback from its global gamer community. This 
trend of creating new cultural content by weaving together 
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local elements with global inputs may help illustrate how 
cultural products foster the creation of non-national subcul-
tures, such as gamer culture (Drenten et al., 2023), that tran-
scend national boundaries. By recognizing that a distinctive 
feature of these gaming contents is the democratic nature of 
their creation process, our approach paints a more holistic 
picture of user–firm interactions in a globalized and increas-
ingly virtual cultural context, expanding our comprehension 
of these dynamics in a “new” cultural industry.

Third, our work harmoniously intertwines the strands of 
framing research with linguistic studies in IB. Over the past 
two decades, the use of languages in multinational enter-
prises (MNEs) has become a prominent research area in 
IB and management (Brannen et al., 2014; Karhunen et al., 
2018). Various theoretical frameworks around concepts such 
as linguistic relativity, cultural perspectives, and the gravity 
model have enriched our understanding of how language 
variations influence MNEs’ communication and operations 
(Cuypers et  al., 2015; Dow et al., 2016). Concurrently, 
organizational studies outside of IB have explored language 
through a rhetorical lens, highlighting the role of managerial 
communication in framing content (Cornelissen, Mantere, & 
Vaara, 2014). Our research synergistically interweaves these 
literature threads, emphasizing the framing effects resulting 
from cross-language variations in FTR. We posit that under-
standing these framing effects is essential in decoding how 
the varied languages employed by global stakeholders (e.g., 
users) shape MNEs’ sensemaking processes. We discovered 
that the FTR of users’ languages facilitates temporal framing 
that potentially influences managerial perceptions regarding 
the imperative for promptly introducing new product inno-
vation. To better understand such variations, we developed 
a theoretical framework of framing effectiveness and found 
supporting evidence that gamers’ temporal framing is more 
effective when it gains audiences’ attention and resonates 
with their beliefs (Pan et al., 2020; Rhee & Fiss, 2014). Our 
framework provides an important rationale for explaining 
why firms cater to certain stakeholders’ temporal expec-
tations more than others. More generally, this theoretical 
framework can be extended to studying how language struc-
tures act as cognitive institutions (Hechavarría et al., 2023; 
Liang et al., 2018) that influence future-oriented activities 
through language-induced cognitive tendencies. It also advo-
cates for the integration of institutional interfaces to better 
understand how language nuances contribute to fragmenta-
tion in the institutional context, affecting the pace of inno-
vation in an increasingly globalized user-driven landscape.

In addition to theoretical contributions, our study also 
unveils actionable insights that are particularly valuable for 
practitioners within digitally enabled cultural industries. 
The analysis we conducted reveals a compelling strategic 
advantage: a week can be saved from game development 
with a 16% share from weak-FTR-speaking markets. This 

finding underscores the importance of weak FTR markets 
for creating strategic windows to accelerate innovation, 
thereby serving as a potent differentiator in retaining user 
engagement and preventing users from turning to compet-
ing products. The advantage gained through this accelerated 
innovation is not merely immediate but accumulates over 
development cycles, potentially enabling firms to establish 
sustainable and significant leadership positions for cultural 
products. Moreover, our insights extend beyond weak FTR 
markets, offering strategic benefits for engaging with strong 
FTR markets as well. Weak FTR markets provide an excep-
tional platform for trialing new content and features, creating 
a feedback loop that enhances product offerings across all 
market segments regardless of their linguistic tendencies. 
By tailoring innovation strategies to align with the linguistic 
profiles of their user bases, cultural product creators can 
exploit this opportunity to not only expedite new content 
development but also refine their offerings to appeal more 
broadly across different markets. This approach ensures 
that cultural products can maintain a competitive edge and 
remain pertinent in the dynamic and rapidly evolving digital 
cultural landscape.

Our study also opens up several promising avenues for 
future research. First, although our study offers in-depth 
insights into the mobile gaming sector, there is an opportu-
nity to explore how these findings might apply to traditional 
cultural industries, such as Hollywood, where longer produc-
tion cycles and box office feedback could limit responsive-
ness to online user inputs (Hadida et al., 2021). Further, 
in supplementary analyses, we also extended our research 
to include video streaming and other cultural industries in 
the digital era. Our preliminary results, both qualitative and 
quantitative, suggest that our findings are broadly applicable 
across these sectors (see Appendix 3 for details).4 Future 
research could further investigate the role of global users’ 
linguistics in other cultural sectors dominated by digital plat-
forms, such as video sharing on YouTube. Second, while our 
database includes 57 major country markets, in the future, 
scholars can explore a truly global user base by acquiring 
databases with full coverage of all countries. Expanding the 
scope in this way could provide deeper insights into global 
user engagement and its impact on cultural product innova-
tion. Third, although we included a comprehensive list of 
control variables, there remains room for future research to 
delve deeper into unobserved factors and alternative expla-
nations tied to linguistic and cultural nuances. Employing 
laboratory experiments could allow for the more precise 
identification of causal relationships, enabling research-
ers to explore the multilevel dynamics of how specific user 

4  We value the suggestion from an anonymous reviewer regarding 
replicating analyses beyond the mobile gaming sector.
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comments influence innovation. Fourth, our study assumes 
that publishers’ use of their native languages remains stable 
over time, which creates opportunities for future research 
to investigate how this factor varies under highly turbulent 
conditions. Finally, our findings suggest that negative feed-
back from gamers directs more attention to their temporal 
framing, particularly in the context of mobile gaming. How-
ever, this tendency might differ across various innovation 
contexts. For example, in technological product innovation, 
where user satisfaction is more closely tied to functional 
improvements, the urgency to innovate in response to tem-
poral expectations may be less pronounced. Future research 
could explore these nuances, providing a richer understand-
ing of how temporal framing influences innovation across 
different industries.

Conclusion

In the digital age, the interplay between cultural produc-
tion and consumption has never been more intertwined. Our 
research probes this global trend, investigating how users’ 
languages steer the pace of cultural product innovation. By 
examining the role of languages as mediums for conveying 
users’ cultural and artistic preferences, we highlight their 
framing effect on the pace of cultural product innovation. 
In so doing, we shed light on users as key contributors to 
innovation in new cultural industries and advance our under-
standing of the important role of languages in shaping cross-
border innovation.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1057/​s41267-​024-​00752-0.
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