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Abstract

Accelerating the development of artificial intelligence (AI) enhances users’ experience with consumed 

services but also exacerbates concerns about privacy. Generally, users’ purchasing decisions hinge on their 

preferences and price, and the emergence of privacy concerns compels platforms to augment their privacy 

investments to attract more consumers. This study aims to investigate pricing and privacy investment 

decisions under competition and asymmetric AI capabilities. Specifically, we explore how a firm's AI 

capability influences its privacy investment, whether and when firms with inferior AI capabilities increase 

privacy investments, and how government regulation impacts firms’ privacy investments. While increased 

firm AI capabilities typically benefit social welfare, consumers may suffer. Furthermore, considering 

asymmetric privacy investment abilities, social welfare declines with AI capability when AI-powered firms 

have advantages in privacy investment or struggle with privacy management while consumer privacy 

concerns remain high. Finally, we examine the effects of mandatory standards on both firms.

Privacy Protection Investment
in the Age of AI: Implications of
Competition and Regulation
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Completed Research Paper

Abstract

The global push for digitization fuels growth across sectors, and Industrial Internet of 
Things (IoT) platforms are set to mature significantly. Limited research has delved into 
the intricate dynamics of competition and cooperation in the IIoT platform domain. 
This study adopted documentary analysis to unveil coopetition relationships among key 
players—Advantech, ADLINK, and ICP DAS. The finding reveals that collaboration 
and standardized processes contribute to mutual value creation in IIoT platforms. 
However, differing cultural values may increase competition.

Keywords: Coopetition, Industrial Internet of Things, IIoT, platform, ecosystem.

Introduction

As the digital transformation of industry gathers pace, Industrial Internet of Things (IIoT) platforms are
a promising part. A report predicts that by the year 2024, Industrial Internet of Things (IIoT) platforms 
will expand significantly, contributing an additional $14.2 trillion to the world's economy (Urquhart & 
McAuley, 2018). These platforms serve as the fundamental structures, securely linking things, storing 
a wealth of valuable data, and intelligently utilizing that stored information (De Moura et al., 2018).
Industrial Internet of Things (IIoT) is the desire to equip factories with advanced capabilities such as 
real-time production monitoring, predictive maintenance, and optimized resource allocation, making 
them smarter and more efficient. It does this by connecting the digital environment with the physical 
environment, using different types of information such as sensor (Lu, 2017). As the Industrial Internet 
of Things (IIoT) grows, business platforms become more competitive and collaborative. They connect 
not only with other businesses but also with suppliers, partners, and customers, creating a more 
connected and cooperative business environment.

As a result, there's a range of competitions and teamwork among the members of business platforms. 
The main goal is to create value together, indicating that each side benefits from being part of the 
platform, regardless of their role. Previous studies regarding business platforms have focused on 
suppliers (Gawer & Henderson, 2007) or participants (Ceccagnoli et al., 2012; Tavalaei & Cennamo, 
2021). Gawer & Henderson (2007) highlighted the significance of achieving a balance between 
competition and cooperation for platform suppliers to ensure mutual success. Ceccagnoli et al. (2012) 
further argued that strong partnerships between platform participants can create new business value. 
This kind of collaboration is particularly beneficial for smaller participants, as it can help them achieve 
greater business success. Tavalaei & Cennamo (2021) noted that even participants who are performing 
well in a certain product category may experience long-term decline due to intense market competition 
or the entry of new competitors.



Coopetition in IIoT

However, there are limited understandings about the competition and cooperation in the Industrial 
Internet of Things platform field. Thus, this study attempts to fill in that gap by closely examining the 
Business-to-Business (B2B) Industrial Internet of Things platform field. Specifically, the following 
cases in this study are included: Advantech, ADLINK, and ICP DAS. Firstly, Advantech is a major firm 
in industrial computers worldwide, holding a prominent position not only in the Industrial Internet of 
Things (IIoT) platform sector but also leading in the technological field (Advantech., 2024). Secondly, 
ADLINK, a global leader in embedded industrial computers, is actively venturing into the IIoT platform 
domain (Adlink, 2020). Additionally, ICP DAS, a prominent Taiwanese company specializing in 
automation, exhibits considerable strength in the IIoT platform field (Icpdas, 2024). Consequently, the 
research question is: What factors influence competition and cooperation among members of the 
Industrial Internet of Things platform ecosystem?

This study is organized as follows. Firstly, it will provide a comprehensive literature review on the 
topics of coopetition and the Industrial Internet of Things (IIoT) Platform. Subsequently, the study 
analyzes Advantech, ADLINK, and ICP DAS using a documentary analysis method to explore the 
coopetition relationships among these firms. Finally, this study presents conclusions and discusses 
research limitations.

Literature Review

Business Coopetition

Coopetition is a concept involving simultaneous collaboration and competition among businesses to 
establish a competitive advantage. Coopetitive relationships refer to the collaboration with competitors 
to provide, develop, or enhance resources, fostering synergies among partners (Gnyawali & Park, 2011). 
This dynamic unlocks new possibilities for all involved, making it a game-changer in many industries.

Organizational culture plays a crucial role in coopetition and is considered a resource that directly or 
indirectly assists in building a competitive advantage, contributing to organizational success (Rouse & 
Daellenbach, 1999). However, ensuring the organizational cultures match when companies engage in 
coopetition can incur additional costs (Dyer & Singh, 1998). Coopetitive relationships exhibit 
variability, complexity, and high uncertainty, particularly pronounced in high-tech and dynamic 
industries (Czakon et al., 2014).

On the other hand, partners engaged in coopetition demonstrate traits of a market-oriented culture, 
operating in a dynamic and creative environment. Innovation plays a pivotal role in coopetition, driving 
it as a fundamental process for knowledge development and the generation of new ideas (Park et al., 
2014). Overall, coopetition is a complex organizational dynamic that combines elements of 
collaboration and competition, achieving competitive advantage through organizational culture and 
innovation.

Industrial Internet of Things (IIoT) Platform

The concept of the Industrial Internet of Things (IIoT) originate from Industry 4.0 and first 
conceptualized by the German Research Alliance for Industrial Science. It aims to make production 
processes more flexible and dynamic, with the goal of helping companies operate more efficiently (Lu, 
2017). An IIoT platform is designed to easily take in information from external sources and seamlessly 
work with third-party entities. It is such as having a system that can efficiently gather and incorporate 
data from various places while collaborating smoothly with external partners. This attribute culminates 
in the establishment of a resilient ecosystem for IIoT platforms.  In contrast to regular software 
setups,These IIoT systems are more intricate because they involve complex interactions where different 
components collaborate and complement each other. This collaboration is designed to be mutually 
beneficial, meaning that each part works together in a way that helps the overall system function 
effectively and efficiently (Petrik & Herzwurm, 2018).

This technology allows for the gathering of a vast amount of data. It promotes transparency in 
information and enables effective storage, processing, and presentation of data in a manner that is user-
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friendly (Lee et al., 2013). In the field of manufacturing, Industrial Internet of Things (IIoT) involves 
the utilization of IoT technologies and sensor-equipped devices within industrial settings. Its primary 
application is for remote control functions (Munir et al., 2017). As a foundational infrastructure, the 
Industrial Internet of Things (IIoT) platform securely connects diverse entities, stores extensive data, 
and intelligently utilizes this information in a secure manner (De Moura et al., 2018). IIoT empowers 
control over entities throughout time and space, effectively integrating people, machinery, and physical 
objects. Through features such as remote control and continuous connectivity, tangible objects gain 
perceptibility within their environmental contexts. The entities comprise digital interfaces, the technical 
backend (involving cloud services, databases, and servers), and network connections. Finally, IIoT is 
designed to improve connections throughout the supply chain and enhance the efficiency of activity 

tracking (Urquhart & McAuley, 2018).

Research Methodology

This study employs a methodology of documentary analysis, drawing from a diverse array of sources. 
Documentary analysis in qualitative research involves defining a research question, selecting relevant 
documents, interpreting their contents, categorizing data, analyzing findings, and reporting outcomes
(Ahmed, 2010). This methodology is adopted in many different fields, such as history, social sciences, 
law, business, media studies, literature, education, and health research. The selected analytical approach 
aims to extract fresh ideas or perspectives from existing documents, particularly focusing on 
background information and nuances (McCulloch, 2004). As a result, this study sheds light on both 
competitive and collaborative dynamics among enterprises within the industrial Internet of Things (IoT) 
platform ecosystem. By using secondary data analysis, researchers can overcome limitations related to 
time and location, gaining a broad perspective and valuable insights. This ultimately enhances the 

credibility and academic rigor of their research findings (Wickham, 2019).

Case Results

Case Overviews

Advantech

Advantech works with partners to create new and advanced solutions. For instance, Advantech 
partnered with Spingence and HI-POWER to develop an AI and equipment maintenance solution. 
Additionally, they collaborated with IMPELEX DATA TRANSFER for a smart factory digital 
transformation solution. These collaborations allow Advantech to combine different areas of expertise, 
delivering comprehensive solutions and contributing to the overall industry development (Advantech, 
2021). In the field of environment and energy, Advantech collaborates with partners such as Huan Yan 
Jhih Lian corporation limited, Industrial Technology Research Institute (ITRI), and EASY CONTROL
(Advantech, 2023). They collectively utilize core AIoT technology to provide applications for green 
energy, renewable energy, and water management. These collaborations allow Advantech to combine 
different areas of expertise, delivering comprehensive solutions and contributing to the overall industry 
development (Matin et al., 2023). However, Advantech encounters competition from various industries. 
To stay ahead in market share and leadership, competitors prioritize constant innovation, aiming to 
provide top-notch products and solutions. In the smart factory field, Advantech competes with other 
technology providers to offer the best digital transformation solutions (Advantech, 2023). Similarly, in 
smart machinery equipment and the environmental and energy field, Advantech competes with other 
companies to develop cutting-edge solutions.

To tackle competition, Advantech not only emphasizes technology innovation and product 
improvement but also strengthens partnerships with customers and collaborators. This strategy helps 
them grow, expand market influence, and provide more competitive solutions. Balancing internal 
teamwork and external competition allows Advantech to sustain growth maintain a leading position in 
the field of intelligent technology.
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ADLINK

ADLINK's SEMA Cloud functions as a tool that facilitates the connection between hardware and the 
operating system. It operates as remote control, allowing users to manage and oversee various aspects 
of their system from a distance through a user-friendly interface.  Thus, this software tool aids customers 
in analyzing their systems, taking preventive maintenance measures, and offering solutions (Adlink, 
2023). ADLINK manages its product line and collaborates with various suppliers, such as display panel 
supplier AU Optronics (Adlink, 2023), actively overseeing the company's supply chain. Additionally, 
ADLINK establishes partnerships with other equipment suppliers, like Intel (Zhihao, 2018), for joint 
research and development tailored to the ADLINK platform.

Furthermore, ADLINK assists users in visualizing and integrating information. For instance, developers 
of gaming platforms can effortlessly link their applications with peripheral devices, sensors, and central 
monitoring systems, enhancing the efficiency of overall management (Adlink, 2023). Despite these 
efforts, ADLINK faces competition with other companies, involving bidding for projects, cultivating 
robust partnerships, and exploring collaborative suppliers (Adlink, 2023).

ICP DAS

ICP DAS employs cloud database providers in its IoTstar industrial IoT software to collect and store 
sensor data connected to controllers. Through collaboration with LINE, they integrate bidirectional 
interactive features from mobile phones into their IoTstar software (Icpdas, 2023). Users can query and 
monitor sensor data connected to controllers through the LINE app. ICP DAS's customers apply this 
system in managing various areas such as wind turbines, water supply system equipment, solar power 
stations, and machine monitoring (Icpdas, 2024).

Preliminary Findings

Proposition 1: In the IIoT, competition unfolds through three distinct forms: product, market, 

and technical competition.

Product competition revolves around meeting market demands and gaining consumer favor (Marshall, 
et al., 2019). In the IoT sector, Advantech, ADLINK, and ICP DAS distinguish themselves through 
unique product features. Advantech's WISE-PaaS integrates sensors, embedded systems, and cloud 
architecture, while ADLINK's SEMA Cloud prioritizes security with compatibility with the Embedded 
Application Programming Interface (EAPI) (Advantech, 2020; Adlink, 2020). On the other hand, ICP 
DAS offers unique controllers in its IoTstar software (Icpdas, 2023). These distinctive features 
contribute significantly to their competitive advantage in the realm of product competition within the 
industrial IoT market.

Market competition directly impacts brand recognition and customer loyalty, driving fierce competition 
among these companies, which seek to attract consumers through quality and service (Gupta et al., 
2020). Advantech, ADLINK, and ICP DAS leverage technologies such as artificial intelligence and 5G 
networking to offer collective networking solutions connecting various devices (Adlink, 2020; 
Advantech, 2022; Icpdas, 2024). Advantech's WISE-PaaS integrates sensors and cloud architecture, 
ADLINK prioritizes security with SEMA Cloud, and ICP DAS focuses on unique controllers and 
software solutions (Advantech, 2020; Zijie, 2016; Mem, 2022). Each company targets distinct market 
niches, aiming to gain consumer favor and maintain a competitive edge.

Technical competition harnesses advanced technology to gain an edge, driving profitability despite 
similar production costs (Bresnahan & Greenstein, 1999). Advantech's Wise-PaaS offers diverse 
technical services for IoT, covering sensing, communication, edge, and cloud computing (Liheng, 2016). 
ADLINK excels in developing sophisticated features for SEMA Cloud's embedded devices, including 
machine-to-machine solutions, while also optimizing network infrastructure and cloud processes
(Taiwannet, 2016). ICP DAS extends its technical prowess to innovative applications like smart 
manufacturing and provides global technical support, showcasing their leadership in cutting-edge 
solutions within the industrial IoT market.
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Proposition 2: In the industrial IoT ecosystem, companies both compete for market share and 
benefit from cooperation through resource sharing and standardization.

In situations involving both market and technical competition, Advantech, ADLINK, and ICP DAS can 
connect market and technical aspects by using common standards. By establishing industry standards 
for the Industrial Internet of Things (IIoT) platform, Advantech, ADLINK, and ICP DAS can ensure 
that their products and solutions can cooperate seamlessly (Benchlife, 2020; Yige, 2021). These shared 
standards not only set benchmarks for the industry but also contribute to the growth of the market and 
enhance customer trust. For example, Modbus is a widely used industrial communication protocol that 
started as an industry standard and has become a dominant protocol for industrial electronic devices. 
Modbus is known for its flexibility in programmable logic controllers, defining communication 
methods and sequences between devices at the application layer (Martins et al., 2022). As an open-
source communication protocol, Modbus facilitates communication among devices from diverse 
manufacturers. It supports various common interfaces for industrial automation control, such as TCP/IP, 
and can be transmitted across different physical layer devices (de Brito et al., 2022).

Proposition 3: Cultural values play an important role in shaping the industrial IoT ecosystem.

Cultural values within the Industrial IoT ecosystem can be defined as the pursuit of innovation and 
technological leadership, customer orientation, excellence in quality, and a shared concern for 
sustainable development and social responsibility. Advantech, ADLINK, and ICP DAS may 
collectively embrace these specific cultural values, which are essential in shaping their collaborative 
efforts. For instance, as providers of technology solutions, these companies are likely to share a 
commitment to understanding and addressing customer requirements. They strive to build strong 
relationships with customers, deliver value-added solutions, and provide excellent customer service and 
support (Petri & Jacob, 2016). Furthermore, companies in the technology sector often demonstrate a 
commitment to social responsibility. Advantech, ADLINK, and ICP DAS may engage in initiatives 
such as sustainable business practices, community engagement, and ethical conduct in their operations. 
These efforts align with their shared values of sustainability and social responsibility, further reinforcing 
their collaborative endeavors within the Industrial IoT ecosystem (Schaltegger et al., 2016).
Proposition 4: In the IIoT ecosystem, successful coopetition hinges on resolving resource conflicts 
and managing cultural differences effectively.

In the field of industrial IoT, the three companies Advantech, ADLINK, and ICP DAS both compete 
and have opportunities for cooperation. In terms of competition, the three companies compete in 
products, technology, and markets. In terms of cooperation, they can improve efficiency, reduce costs, 
and enhance competitiveness through resource sharing and establishing industry standards. Resource 
sharing can improve efficiency and reduce costs, while establishing industry standards can ensure 
seamless integration and collaboration of products and solutions (Clemons & Row, 1992). However, 
resource conflicts and cultural differences are two major factors affecting cooperation among the three 
companies (Hossu et al. 2018). Resource conflicts may lead to competitive imbalances, affecting the 
establishment of cooperative relationships, while cultural differences may result in communication 
barriers and cognitive differences, increasing friction in the cooperation process. Therefore, there
companies need to address resource conflicts and manage cultural differences to achieve mutually 
beneficial symbiosis. In addressing resource conflicts, the three companies can achieve mutually 
beneficial win-win outcomes through rational allocation and sharing of resources (Will, 2015). In 
managing cultural differences, these companies can promote mutual understanding and respect through 
enhanced communication and exchange (Du Plessis, 2007). Through cooperation, the three companies 
can create stronger synergies and achieve better results than independent competition.

Finally, this study develops the following concept based on the mentioned propositions. Figure 1 
illustrates the relationships among Advantech, ADLINK, and ICP DAS in the context of coopetition 
analysis within industrial IoT platforms. This analysis elucidates the competitive landscape, including 
product offerings, technological advancements, and market positioning. Subsequently, this competition 
fosters the formulation of industry standards and the mutual sharing of resources. At the core of 
coopetition in the industrial IoT ecosystem are the shared cultural values held by the industrial IoT 
community.
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Figure 1. Analysis of Role Coopetition in IIoT Platforms

Conclusion

This study explores how businesses compete and cooperate to succeed in IIoT platforms. It sheds light 
on the strategies employed locally and globally, within and beyond their organization. 
The success of these strategies depends on factors such as market size, economic conditions, 
competition, and cultural norms. In this study concludes the following findings. Firstly, strategy 
planning for businesses involves a comprehensive understanding of both domestic and international, as 
well as internal and external, competition. Factors like market scope, economic conditions, competitors, 
and cultural norms play a crucial role in shaping these competitive strategies. Secondly, understanding 
market size, potential customer base, economic conditions, and cultural norms is instrumental in 
shaping market positioning and target identification. Thirdly, Intra-industry competition takes place 
within the same industry. Extra-industry competition arises from other industries, often driven by 
emerging technologies, new business models, or market changes.

In addressing coopetition, companies, including Advantech, ADLINK, and ICP DAS, employ 
approaches like forming partnerships, standardizing processes, sharing resources, and collaborating on 
innovation. The findings in this study suggest that this strategic implementation enables these 
companies to achieve equilibrium and foster mutual value creation. On the other hand, divergent 
corporate cultures and values among companies can pose challenges to collaboration, potentially 
intensifying competition and impeding the synergistic creation of value.

Research Limitations

This study is limited by its consideration of temporal scope, cultural Bias, and data collection 
methodology. Firstly, this study's conclusions may be constrained by the specific time frame during 
which the research was conducted. The rapidly evolving nature of technology and business 
environments could result in findings that may not hold true in subsequent periods. Secondly, this study 
recognizes the influence of cultural norms on strategies but   there may be an inherent bias in the analysis 
towards certain cultural perspectives. This raises considerations about the broader applicability of the 
findings across diverse cultural contexts. Thirdly, the reliance on specific data collection methods, such 
as case studies and interviews, may introduce biases or limit the depth of understanding. Different 
methodologies or sources of data might yield alternative insights.
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Abstract

The rise of social network games (SNGs), apart from having a positive impact on 
players (such as playfulness and flow), it may also lead to negative influence on players. 
Furthermore, players of SNGs can be classified into two categories: novice players, 
who are beginners unfamiliar with the technology, and expert players, who are already 
familiar with various features of the game and capable of handling different challenges. 
Therefore, this study suggests that players with different skill levels may have different 
feelings and responses when playing the same game. Based on the above discussion. 
This study adopts a grounded theory approach and conduct in-depth interviews with 
expert players in the field of SNGs. The primary focus is on exploring the antecedents 
and key influential factors triggering technostress, utilizing the Technology-Personal-
Environment (TPE) framework. This study aims to contribute to new discoveries and 
advancements in the field.

Keywords: Social network games; Expert player; Technostress

Introduction

The rise of social network games (SNGs) has indeed been a significant trend in recent years. These 
games typically boast captivating features such as high entertainment value, short-duration 
levels/missions, and easy interaction with other players, allowing gamers to find moments of relaxation 
and amusement amidst their busy lives. Players can interact with each other, either cooperating as a 
team or competing, enhancing the enjoyment of the game and fostering connections among players. 
SNGs often feature audiovisual sharing capabilities, enabling players to effortlessly share their gaming 
experiences, achievements, and more with others, thereby further expanding the game's social circle. 
These attributes contribute to the increasing popularity of SNGs in modern society. In summary, the 
trend of SNGs is undeniable, and it is likely to continue growing in the future as technology advances 
and society evolves.

Therefore, SNGs not only attract a large number of players but also, as the duration of play in these 
types of games increases, may lead to addiction, with players becoming deeply immersed and unable 
to extricate themselves, resulting in repetitive visits to the same game (Shin & Kim, 2008). Furthermore, 
this situation creates a scenario where users must constantly monitor the latest gaming trends on social 
networks and actively avoid falling behind others in game progress, inadvertently causing various 
pressures in usage. Therefore, this study focuses on whether expert players, while immersed in the 
gaming experience, also experience technostress from SNGs, leading to negative psychological states 
(such as anxiety and addiction).
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Furthermore, experts refer to individuals who have a profound understanding and cognition of relevant 
knowledge and professional skills in a specific field, and they are able to quickly adapt to various 
situations and challenges (Dreyfus & Dreyfus, 2000). Due to their tendency to play games for long 
hours, coupled with deep immersion and intense emotional involvement in the game, expert players 
may fail to be aware of other external disturbances (Johnson and Wiles, 2003). This study will explore 
whether this unique psychological state leads to the emergence of technostress.

In the past, the factors related to technology acceptance have mostly been widely accepted through the 
TOE (Technology-Organization-Environment) framework proposed by Tornatzky and Fleischer (1990) 
(Hong & Zhu, 2006; Kuan & Chau, 2001; Zhu, Kraemer, & Xu, 2003). While the TOE perspective 
originally focused on the individual level, for the past two decades, most discussions have been confined 
to the organizational level, with few people returning the TOE to the individual level. However, the use 
of SNGs involves individual IT acceptance and usage behaviors, which are influenced by many factors. 
Therefore, this study will transform the TOE framework into a personal usage model to promote a more 
comprehensive expansion of the TOE framework theory.

Therefore, this study refers to the TPE (Technological-Personal-Environmental) model classification 
proposed by Jiang, Chen, and Lai (2010) to transform the TOE framework into a personal TPE 
(Technological-Personal-Environmental) framework. In the past, scholars have proposed ideas related 
to TPE and SNGs, focusing on novice players (Hung, Chuang, 2020). However, this study focuses on 
expert players as the research subjects. 

Discussion on the acceptance model of expert players in SNGs, the antecedents of technostress, and 
related factors still needs clarification. The purpose of this study is to further explore several issues 
concerning expert players in the SNGs environment: 1. How to transform TOE into the TPE framework, 
2. The relationship between the antecedents of technostress, 3. What are the variables that positively 
and negatively influence technostress? 4. Expert players' opinions and summaries on influential factors 
after in-depth interviews, to serve as references for subsequent research.

2. Literature Review

2.1 Techno-uncertainty

As expert players have been using the game for a considerable period, they are familiar with its 
mechanics, controls, interface, and content. When game companies update or modify versions of the 
game, changes in content or gameplay may require expert players to reacquaint themselves with the 
new features, necessitating them to practice new skills or adapt to new rules, which may lead to a period 
of adjustment to the new game content. 

Tarafdar, Tu, Ragu-Nathan, and Ragu-Nathan (2007) developed and validated a measurement scale for 
technostress, describing situations where the use of computer technology may lead to technostress. 
Among them, "Techno-uncertainty" refers to the stress experienced by users when software and 
hardware technologies undergo updates, changes, and error corrections. This project defines "Techno-
uncertainty" as "the pressure experienced by experts when facing uncertainty about game content after 
version updates or modifications".

This study defines "Techno-uncertainty" as "the technostress experienced by experts when facing 
uncertainty about game content after version updates or modifications, leading to a lack of adaptation."

2.2 Technology dependence

According to Shu, Tu, and Wang (2008), in studies investigating the impact of technology dependence 
on technostress, technology dependence is defined as regarding technological products as an 
indispensable part of daily life, excessively using technology to complete tasks at work, and being 
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unable to perform tasks without technology, leading to an increasing number of people relying on 
technological devices. Because these technological devices have become integrated into daily life, 
prolonged exposure to stress on a daily basis has a negative impact on users' mental health. However, 
due to the widespread use of information technology in personal life, it has become an indispensable 
element. Failure to communicate with others through information technology often leads to frustration 
and increases psychological pressure in interpersonal relationships, leading to technology dependence 
(James & Drennan, 2005). 

Suler (2004)’s research indicates that individuals may spend a significant amount of time in online 
gaming. Excessive immersion in online gaming can affect personal life, and once asked to stop gaming 
behavior, individuals may feel frustrated, leading to compulsive use of online games. The more users 
become focused and immersed in SNGs, the more likely they are to develop a dependency on them. 
Scholars have explored online gaming, with Griffiths (1998) proposing the following psychological 
dependency characteristics of internet addiction: (1) Tolerance, (2) Withdrawal, and (3) Recurrence.

Drawing from the above perspectives, this study concludes that excessive or addictive use of SNGs 
leads to individuals compulsively using these games, thereby increasing the level of gaming dependence 
and resulting in technology dependence.

2.3 Technostress

Brod (1984) defined the concept of technostress as a modern adaptation ailment in health management, 
primarily stemming from individuals' inability to cope with new technologies. Weil and Rosen (1997) 
defined technostress as any negative impact on attitudes, thoughts, behaviors, or psychology directly or 
indirectly caused by technology.

With the rise of social networking, this study posits that the factors contributing to individuals' 
experience of technostress have undergone changes. Referring to Hung et al. (2011) and their definition 
of pervasive technostress, it is proposed that organizational technology users are subjected to intangible 
pressure due to prolonged engagement with highly convenient, mobile, and omnipresent technologies, 
resulting in a highly interconnected environment.

In past literature, various perspectives on the definition of technostress have been proposed, including 
factors such as technology-induced work overload, invasion of personal life, technological complexity, 
and occupational crisis (Brod, 1984; Weil & Rosen, 1997). Scholars such as Tu, Wang, & Shu (2005); 
Ragu-Nathan, Tarafdar, Ragu-Nathan, & Tu (2008); Tarafdar, Tu, Ragu-Nathan & Ragu-Nathan (2011); 
and Tarafdar, Tu, Ragu-Nathan, and Ragu-Nathan (2007) have developed and validated measurement 
scales for technostress. This scale defines five creators of technostress, including Techno-overload, 
Techno-invasion, Techno-complexity, Techno-insecurity, and Techno-uncertainty.

Laumer, Maie, and Weinert (2013) investigated the negative impacts of information and communication 
technology (ICT) communication, suggesting that social networking can lead to social interaction 
overload, subsequently affecting psychological and behavioral performance. Previous literature has 
indicated that technostress can lead to various physiological symptoms, including memory issues, 
difficulty sleeping, and feeling anxious about task lists. Other symptoms such as headaches, irritability, 
stomachaches, heart disease, or high blood pressure are mostly consistent with general stress symptoms.

3. Research methods and design

This study focuses on young expert players of SNGs. Based on the perspectives of Mackay and Lamb 
(1991) and Hackbarth et al. (2003) regarding information technology expert users, this study defines 
experts as individuals with extensive experience using SNGs software, capable of teaching others 
techniques or knowledge, adept at quickly overcoming challenges, and offering solutions to various 
situations encountered during gameplay.
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In order to identify the complex antecedents of expert players' use of SNGs, we first conducted a 
literature review to gather relevant research data. We then analyzed and synthesized the literature using 
grounded theory methodology, and adopted the TPE framework as the theoretical framework. 
Additionally, we attempted to elucidate how technostress and its key influencing factors impact the 
group of expert players. Based on the aforementioned research design, propositions were formulated.

Next, we invited 10 expert players to participate in semi-structured interviews and in-depth interviews. 
Based on the relevant influencing factors identified previously, interviews were conducted and recorded. 
Using grounded theory methodology, we synthesized and summarized the interview results. Finally, 
qualitative research findings were compiled and analyzed comparatively, serving as a reference for 
future studies.

This study adopts grounded theory for analysis, employing systematic procedures and coding 
techniques to conceptualize and categorize a large volume of interview and secondary data, thereby 
deriving deeper research outcomes. The execution process mainly consists of five major stages: Stage 
One: Selection of research subjects. Stage Two: Expert interviews. Stage Three: Coding, analysis, 
development, and synthesis. Employing a multiple case study approach and integrating the collection 
of relevant secondary data, the study aims to establish more robust research results in the absence of 
supportive backgrounds from past research.

Research proposition

This study employs multiple modes such as qualitative interviews, grounded theory, and in-depth 
interviews to transform the TOE and TPE frameworks of expert players. Based on the analysis of the 
literature review, the study aims to understand the full picture of the factors influencing technostress 
among expert players in the context of SNGs.

Previous research has suggested that experts in games can receive support from their social network 
friends, which enhances their satisfaction with the community. This satisfaction, in turn, increases users' 
dependence on the social networking site (Trevino and Webster, 1992). Therefore, as users become 
more immersed in using SNGs, it leads to increased dependence on these games (Harthorn, Shearer, & 
Rogers, 2011).

When resources are unavailable for expert players in their gaming activities, it can lead to feelings of 
unhappiness. For example, SNGs require an internet connection, and if there is a disruption in the 
connection, many experts may become frustrated. Once asked to cease their online gaming behavior, 
they may feel a sense of frustration, leading to compulsive use of online gaming (Suler, 2004). 

Based on the above explanation, this study found that changes in the game, gaming norms, and personal 
self-expectations can cause individuals to immerse themselves in the game, leading to an excessive 
reliance on SNGs.

Through qualitative interviews, grounded theory, and in-depth discussions, this study has established a 
preliminary literature foundation regarding the relationships between variables within the scope of 
research. However, the existing analyses on the acceptance of expert players in SNGs, technostress, and 
its influencing factors still require further clarification in relation to relevant theoretical studies. Based 
on the above discussion, this study has formulated the following propositions:

Proposition: In the context of SNGs, the influencing factors in the TPE framework have a 
significant impact on the mediating variable dimensions of expert players.

4. Research result

Inviting 10 expert players for interviews, ensuring beforehand that they meet the criteria of expertise. 
The interview content is designed around the various dimensions of the TPE framework, with 
independent variables as the main focus and dependent variables as the outcome variables. Players are 
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asked to respond based on their expert experience, particularly regarding a specific SNGs they have 
been familiar with for over a year. Through this design, the aim is to further deduce the factors 
contributing to this influence. Below is a summary of the relevant content:

Firstly, the interviews regarding the influential factors (antecedents) of technostress yielded positive 
results as summarized below:

1. Concentration's impact on technostress was found to be positive during the interviews. 
Being too absorbed in playing the game can lead to a lack of awareness of surrounding 
events. For example, if someone suddenly calls, it may disrupt the gaming state. Since 
some games cannot be paused, there is anxiety about answering the phone only to find 
it is an advertisement, causing technostress.

2. Extraversion's impact on technostress was found to be positive during the interviews. 
Fear of excessive influence of the game on one's real life, or discomfort with too much 
privacy in chat conversations, can lead to uneasiness. For example, being too immersed 
in the game may affect real-life social interactions, as spending long hours in front of 
the computer can influence personality traits.

3. Risk Appetite's impact on technostress was found to be positive during the interviews. 
Regarding risks in the game, such as upgrading equipment, gambling, or purchasing 
lottery packages given with top-ups, many players are inclined to spend money to 
acquire these items. They may also fear regretting their decisions if better rewards are 
available a few weeks later, leading to technostress. For example, the game offers 
probabilistic stakes, and players may feel distressed when considering the possibility of 
not receiving the expected rewards or achieving direct success immediately.

4. The interview on the impact of Time Distortion on technostress yielded positive results. 
It was found that individuals need to rely on external factors such as family advice or 
alarm reminders to be aware of the passage of time. For example, some games have 
clock functions, and the feeling of time running out can be unsettling. Setting an alarm 
forces oneself to stop playing, otherwise, one might continue playing until feeling 
fatigued.

5. The interview on the impact of Challenge on technostress yielded positive results. 
Playing games can provide a sense of achievement by surpassing others, but it can also 
lead to discomfort due to comparisons or when the difficulty level of challenges is too 
low. For example, if a friend's challenge is too difficult to overcome, it may create 
pressure and make one feel inadequate. Conversely, not encountering higher-level 
monsters for a long time can lead to frustration, feeling there are no worthy opponents, 
resulting in boredom and fatigue.

6. The interview on the impact of Fantasy on technostress yielded positive results. 
Participants may become overly involved and develop empathy, expressing 
dissatisfaction with the plot or the excessive realism of game graphics. For example, 
the integration of technology makes characters too realistic, blurring the line between 
reality and virtuality, sometimes making it difficult to detach from such thoughts and 
affecting one's work performance.

7. The interview on the impact of Institutional Pressure on technostress yielded positive 
results. Concern for others or fear of being blamed can constrain gaming behavior and 
playtime, leading to stress and technostress. For example, during group battles, losing 
can cause significant pressure, such as being scolded by teammates.
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Next, the interviews regarding the influential factors (antecedents) to technostress yielded 
negative results as summarized below:

1. The interview on "Escape from Reality" as a factor influencing technostress yielded 
negative results; The interviewees expressed that while gaming, they can avoid thinking 
about the difficulties and problems in real life. For example, playing online games often 
makes me avoid dealing with academic problems in real life. At that moment, I can 
ignore the difficulties in reality, so I don't feel stressed or anxious.

2. The interview on "Curiosity" as a factor influencing technostress yielded negative 
results; respondents expressed that exploring new elements in the game process is 
enjoyable and involves fewer negative emotions. For instance, I make an effort to 
experience all the elements in the game world on my own. The exploration process feels 
like solving puzzles and doesn't lead to technostress.

3. The interview on "Imitation Behavior" as a factor influencing technostress yielded 
negative results; respondents mentioned that imitating others' gameplay is easier and 
saves time. For example, with the similarity in game content nowadays, playing the 
same character as someone else means I don't have to worry or think about how to make 
the character the strongest.

4. The interview on "Social Influence" as a factor influencing technostress yielded 
negative results; respondents indicated that they mostly don't pay attention to the 
influence of friends and family. For example, I don't let myself be influenced by others 
and force myself to play games I'm not interested in.

5 Conclusions and suggestions

In the context of SNGs, the purpose of this study is to explore the antecedents of game acceptance 
among expert players and to identify how key influential factors affect the usage of SNGs, leading to 
the occurrence of technostress.

Firstly, the study employs grounded research methodology to explore literature reviews, revealing 
the influential factors of expert players and their correlation with technostress. Secondly, the TOE 
(Technology, Organization, and Environment) framework is transformed into the TPE (Technology-
Play-Experience) framework. Thirdly, based on the aforementioned results, the study summarizes and 
constructs propositions for expert players. Fourthly, define the overall picture of factors influencing 
expert players of SNGs. Fifthly, through multiple modes such as qualitative interviews, grounded theory, 
and in-depth interviews, as well as the analysis results from literature review, the study uncovers the 
different impacts of influential factors and technostress among expert players in the scenario of SNGs. 
The limitation of this study is that only generating propositions during the research design stage, and 
future research is expected to further develop these propositions into questionnaires and conduct 
surveys. Finally, it is expected that the results of this study will contribute to and have reference value 
for the field and industry of SNGs.
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Abstract

The current trend in economic development has prompted user experience to become 
one of the core business strategies for global brand enterprises. Particularly in 
emerging markets, user experience strategy (UXS) plays an increasingly crucial role. 
The importance of excellent UXS not only in user satisfaction with products or services 
but also in shaping brand image, increasing loyalty, and gaining a competitive 
advantage in the market. Concurrently, in the recent development of strategic human 
resource management (SHRM), integrating human resource management with the 
organization's strategic goals is crucial to achieve competitive advantages and vision, 
indicating that organizations consider HR functions as strategic partners. Therefore, 
in this context, the operational model of brand UXS also brings new challenges and 
opportunities for SHRM. In summary, this study believes that the integration between 
UXS and SHRM is a key issue in the current field of brand management.

Keywords: User Experience Strategy, Strategy Human Resource Management

1. Introduction

In today's modern society and economic landscape, prioritizing user experience as the primary brand 
strategy has become a key focus and competitive advantage in the global business trend. With 
advancements in technology and changes in lifestyle, consumers are increasingly concerned about the 
purchasing process and the experience of products/services. The concept of UXS provides brand 
enterprises with a fresh perspective and solutions for development. Therefore, many organizations are 
beginning to incorporate elements of user experience into their operational strategies and view it as a 
key factor for success.

Firstly, by deeply understanding the needs, expectations, and behaviors of target users, and applying 
these insights to the design and development of products, organizations can provide products that are 
more attractive, user-friendly, and satisfying, thereby enhancing the organization's market 
competitiveness. Secondly, exceptional user experience not only improves the quality of products but 
also enhances brand image and reputation, as well as increases user satisfaction and loyalty. Lastly, 
when organizations prioritize managing user experience in their development and ensure that their 
products meet user needs, it helps reduce customer churn rate, maintain customer stability and growth, 
and contributes to the organization's long-term sustainability.

However, UXS has a close relationship with the organization's SHRM. The SHRM serves as a bridge 
between human resources and organizational goals, aiming to develop policies and plans consistent 
with organizational business strategies to ensure that HR can continuously support organizational 
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objectives (Haan & Main, 2023; Indeed.com, 2023). Selecting management talents who have a 
profound understanding of user experience principles, strong leadership and teamwork abilities, 
innovative thinking and problem-solving skills, as well as data-driven decision-making capabilities, 
will help the organization effectively formulate and implement UXS. This, in turn, enhances the market 
competitiveness of products or services and customer satisfaction.

Based on UXS, utilizing technology applications and data analysis to make effective decisions and 
become one of the core competitive advantages. As organizations increasingly prioritize user 
experience, developing and optimizing UXS presents new challenges and opportunities for SHRM. This 
also means that the SHRM department needs to actively engage in and support the organization's UXS 
to enhance the end-user experience of the brand and achieve organizational goals.

This study indicates that the future trend of integrating UXS with SHRM will exhibit the following 
characteristics: Firstly, adopting a "user experience-centric" management model to formulate 
organizational strategies and HR management mechanisms. Secondly, based on the conditions required 
for developing UXS within the organization, establishing recruitment and hiring strategies with 
flexibility, reassessing and updating recruitment processes to ensure that talents possess the qualities, 
abilities, and skills required for these conditions. Thirdly, implementing the operational model of UXS 
in various training, institutional, incentive mechanisms, and professional development opportunities to 
attract and retain talents, thereby enhancing the organization's competitiveness. Fourthly, HR 
departments actively participating in shaping organizational culture and unifying values, ensuring their 
support and promotion of maintaining high-quality user experiences within the organization. Lastly, 
leveraging market data focusing on user experience to formulate and drive UXS, and assisting HR 
departments in optimizing management goals and processes, improving efficiency, reducing costs, 
ensuring employee satisfaction, and ultimately achieving organizational objectives.

However, under this premise, how should strategies be formulated to integrate UXS with SHRM in the 
future? What are the relevant key factors? Based on the above discussion, this study proposes to utilize 
Grounded Theory (Glaser & Strauss, 1967; Clarke, Friese, & Washburn, 2018) for research design and 
process. Firstly, the research scope of the UXS field and SHRM field will be defined, and research 
questions and objectives will be formulated. Secondly, this study will integrate grounded theory to 
conduct a comprehensive literature review and analysis, in order to determine the background of 
relevant research developments. Thirdly, summarize the viewpoints of scholars and experts, and 
identify the key factors to construct relevant theoretical frameworks. Fourthly, invite experts and 
scholars in relevant fields for in-depth interviews, recording their opinions, perspectives, and 
suggestions. Fifthly, consolidate the comprehensive analysis and discussion of research outcomes, and 
apply grounded theory to establish new theoretical perspectives (or expand existing theoretical 
frameworks), with the aim of providing references for future research and industry practices.

2. User Experience Strategy 

User Experience Strategy (UXS) refers to a series of strategies and methods aimed at enhancing the 
user experience of products/services, with the goal of improving user satisfaction, brand loyalty, market 
competitiveness, and achieving organizational objectives.

Regarding the definition of UXS, Levy (2015) stated: "UX strategy is a plan of action designed to guide 
the design and delivery of a cohesive user experience. It focuses on aligning an organization’s business 
objectives with the needs and expectations of its target users." Meanwhile, UX consultant Pagán (2012)
mentioned: A UX Strategist gathers insights from user research and best UX practices and serves as a 
change agent within the organization, employing customer-centric methods to aid decision-making. 
Additionally, Pagán (2012) excerpted Ghosh's (UX consultant) definition: "It goes all the way from 
defining the strategic objectives—vision and strategy—to team objectives and tactical plans, as well as 
execution and monitoring." In summary, the primary goal of UXS is to achieve the organization's 
business objectives and mission by providing satisfying and meaningful user experiences.
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3. Strategy Human Resource Management

Strategic Human Resource Management (SHRM) is one of the most important concepts in today's 
business and management fields. It gained popularity in the 1980s, with Azmi (2011) synthesizing 
scholars' views, indicating that SHRM emphasizes the alignment of HRM with corporate strategic 
objectives, ensuring consistency (Miles and Snow, 1984). This is aimed at enhancing business 
performance and fostering an organizational culture that promotes innovation, flexibility, and 
competitive advantage. It signifies that organizations view HR functions as strategic partners, with one 
of their main goals being to identify key human resources for long-term strategy implementation. The 
strategic direction of HRM is crucial for all organizations, as it is imperative to ensure alignment of 
every HR function with business strategy, thereby facilitating the transformation of HR management 
from a "cost center" to a "strategic business partner" (Bagga & Srivastava, 2014).

4. Conclusion 

This study investigates the integration and alignment the UXS of Brand with the field of SHRM. This 
implies that the formulation of business strategy not only focuses on managing external customer 
experiences and devising precise and effective innovative business strategies, but also ensures 
consistency with internal SHRM within the organization to ensure that the organization's human 
resource functions strategically support these measures. Based on the above, this study believes that 
such a perspective enables organizations to effectively achieve their goals and vision, thereby 
maintaining sustainable competitive advantages.
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Crisis Management, Sarcasm, Text Mining, Opinion Leaders

D4
Using Text Mining Technology to 
Analyze the Role of Social Media in 
Organizational Crisis 
Management-Taking Twitter as an 
Example 

Abstract

This research explores crisis communication through a combination of crisis communication theory and 

text mining techniques. Using Python, data was collected from Twitter, focusing on three crises: United 

Airlines, Starbucks, and Floyd. The study identified a rising trend in the use of sarcasm in crisis-related 

tweets over the years. It trained a sarcasm classification model using GloVe word embeddings and LSTM 

networks, finding that the proportion of sarcastic tweets increased annually. Additionally, sarcastic tweets 

showed high retweet and like conversion rates, indicating their impact. Further analysis revealed that during 

a crisis, frequent posting did not increase engagement; content quality was more important. The study also 

highlighted the role of verified accounts and the impact of public list appearances on followers and friends. 

The findings suggest that during a crisis, organizations should focus on opinion leaders’ posts as they often 

reflect public sentiment, improving crisis management efficiency. 
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