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Abstract. The Mobile Operating System (MOS) market has been dominated by the Apple's iOS and 

Google's Android. From the origin perspective, the MOS market is clearly dominated by the US, which 

can be used as a political weapon in geopolitical conflicts. During the US-China trade war, Huawei was 

banned from using Android. In response to the ban, Huawei introduced its own MOS, HarmonyOS. 

However, as of 2024, HarmonyOS remains insignificant in the MOS market. This leads to the key focus 

of this paper, which is to determine the factors that affect the adoption of Chinese MOS. The researchers 

of this paper conducted literature reviews to gather relevant variables for this case study. The findings of 

this paper presented a conceptual model consisting of five innovations attributes by Rogers’ Diffusion of 

Innovations (DOI) theory and the Animosity as a moderating variable. Five innovations attributes are 

hypothesised to have relationships with the intention to adopt Chinese MOS, and Animosity is 

hypothesised to moderate their relationships. This model can contribute to the academic theory of DOI 

and Animosity in the context of the MOS industry, and provide real-world implications for all Chinese 

MOS developers, which in return benefit the consumers themselves. 
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Introduction 

Mobile Operating System (MOS) refers to an operating system that developed 

specifically for mobile devices like smartphones (Okediran et al., 2014). The MOS 

market has been dominated by Apple’s iOS and Google’s Android for decades, as both 

combined to monopolize close to 100% of the MOS market share. From the origin 

perspective, the MOS market is clearly being dominated by the US, as both Apple and 

Google are headquartered in the US. This has raised international concerns from the 

geopolitical point of view because its MOS dominancy can be used as a political 

weapon in geopolitical conflicts, especially during the current era of high tensions 

among international relationships. The international geopolitical conflicts in the world 

today have vastly increased. In 2016, the United Kingdom had voted to leave the 

European Union; in 2017, North Korea launched missiles that overflew Japan and 

conducted nuclear tests; in 2018, trade blacklists were imposed between the United 

States (US) and China; in 2019, Turkey began a military offensive into Syria; in 2020, 

COVID-19 led to protectionism with restricted cross-border transactions; in 2021, 

Armenia and Azerbaijan clashed in a border conflict; in 2022, Russia invaded Ukraine 

which caused global sanctions and military involvements; in 2022, the US politician 

Nancy Pelosi visited Taiwan, which provoked China to conduct missile firings 
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surrounding Taiwan; in 2023, Israel and Hamas-led Palestinian had military conflicts 

along Gaza Strip. 

Geopolitical conflicts have significant impacts on international trades, with great 

example of the conflicts between the US and China. Under various claims like unfair 

trade practices and intellectual property theft, then President of the US, Donald Trump, 

imposed trade tariffs and trade barriers targeting China. Both countries had responded 

against each other’s political actions throughout 2018 and 2019, until a bilateral 

agreement was mutually reached in 2020. Media have been calling this series of 

economic tensions as a “Trade War”. Technology industry was one of the inevitable 

victims under the US-China geopolitical conflicts. In 2019, the US government included 

Huawei, a technology conglomerate based in China, and its 114 affiliates into an 

economic blacklist, which legally prohibited US companies from purchasing Huawei-

made telecommunications equipment. Moreover, the blacklist also suspended US 

companies to involve in any business supply to Huawei, which covered all hardware, 

software, products and services. From hardware perspective, it became illegal for 

TSMC to manufacture the smartphone chips for Huawei. From software perspective, 

Huawei was no longer approved to obtain the license of the world’s most popular MOS, 

Android, from its American owner, Google. This ban towards Huawei remains valid 

until today. 

 

Problem statement  

Due to extremely tough external factors caused by geopolitical tensions, Huawei’s 

full-year revenue for 2021 had dropped 29 per cent, which was also its first annual 

decline. Huawei, who used to be the number one smartphone maker in its home country 

China, was dropped out of the top five in its domestic market share. The scenario was 

even worse in the global smartphone market. Huawei only hold 4 per cent of the market 

share in the first quarter of 2021, a sharp decline from its glorious peak at 20 per cent of 

global smartphone market share before the US ban. In response to the US ban, Huawei 

had also turned its way to develop its own products and services without relying on US 

companies. For the default mobile applications, Huawei introduced Huawei Mobile 

Services (HMS) to replace Google Mobile Services (GMS). For the source for external 

applications, Huawei introduced AppGallery to replace Google’s Play Store. Most 

importantly for MOS, Huawei introduced HongmengOS, also known as HarmonyOS, to 

replace Google’s Android. Started with the ban due to geopolitical conflicts, it has been 

much more difficult for Chinese companies to source for Western supply into their 

business chain. Hence, it became crucial for Chinese companies to apply its own 

product innovations, just like how Huawei introduced its own HarmonyOS as the MOS 

replacement. However, the next challenge is whether the Chinese product innovations 

can be willingly adopted by the consumers, especially in the MOS market which has 

been dominated for more than decades by West-originated MOS, Apple’s iOS and 

Google’s Android. As of year 2024, Huawei still does not gain any significant market 

share in the smartphone industry, which implies that its HarmonyOS remains 

insignificant in the MOS market. 

HarmonyOS is publicly acknowledged as an innovative MOS, thanks to its unique 

system architecture to seamlessly collaborate across terminals in contrast to iOS and 

Android (Li and Zhang, 2022). The next question is why HarmonyOS, a MOS that 

equipped with product innovations, does not able to be adopted by consumers and to 

grab a significant market share. This leads to the key focus of this paper, which is to 
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propose a conceptual model that incorporates the possible factors that can affect the 

adoption of product innovations, in this case, the Chinese MOS. Previous research has 

been conducted in the academic area about the adoption of product innovations. One of 

the most cited theories is “Diffusion of Innovations (DOI)” by Rogers et al. (2014). DOI 

theory consists of many factors that can affect the rate of adopting product innovations. 

Among the factors, there are five product innovations attributes, namely Relative 

Advantage, Compatibility, Complexity, Trialability, and Observability. Rogers 

proposed that these innovations attributes have positive impact on the rate of adoption, 

except Complexity to have negative impact. Therefore, the researchers of this paper 

propose to use the five attributes from the DOI theory as the basis of the proposed 

conceptual model. The initial development and public release of HarmonyOS by 

Huawei cannot be realized without considering the factors of increasing geopolitical 

conflicts and the worsening relationship between the US and China. In academic 

research, international relations do play a significant role in consumer behaviours. One 

of the key concepts is called Animosity, which refers to the consumers’ hatred towards 

certain countries (Klein et al., 1998). Therefore, the researchers of this paper propose to 

use Animosity as another basis for the proposed conceptual model, specifically as a 

moderating variable between DOI and the adoption of Chinese MOS. 

 

Proposed research questions  

Based on the background of this research and the problem statements, the researchers 

of this paper aim to address the following research questions: (1) RQ1: Does each 

attribute of innovations from DOI (Relative Advantage, Compatibility, Complexity, 

Trialability, and Observability) have significant relationship with adoption of Chinese 

MOS? (2) RQ2: Does animosity have a moderating effect on the relationship between 

attributes of innovations and adoption of Chinese MOS? 

 

Proposed research objectives 

Based on the research questions, the researchers of this paper aim to achieve the 

following research objectives: (1) RO1: To examine the direct relationship between 

each attribute of innovations from DOI (Relative Advantage, Compatibility, 

Complexity, Trialability, and Observability) and adoption of Chinese MOS. (2) RO2: 

To examine the moderating effect of animosity on the relationship between attributes of 

innovations and adoption of Chinese MOS. 

Materials and Methods 

The researchers have conducted literature review from 2019 to 2022, including 

literature on various databases, such as Emerald, ScienceDirect, Scopus, SpringerLink, 

etc. It consists of searching keywords like “Mobile Operating System”, “Chinese 

Mobile Operating System”, “Diffusion of Innovations”, “Innovations Adoption”, 

“Animosity”, and any relevant terms related to the research areas. 

 

Innovations attributes on adoption of product innovations 

Table 1 provides an overview of the literature review, which consists of recent 

researchers who have examined the relationship between the five innovations attributes 

and the adoption of product innovations. Past research had been conducted in the 
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context of many industries, for example, cryptocurrency (Bharadwaj and Deka, 2021), 

solar panel (Menon and Sujatha, 2021), fintech (Okoli and Tewari, 2021), and banking 

(Okour et al., 2021). Only two literatures found that the five innovations attributes do 

have significant relationships as Rogers et al. (2014) proposed, the rest had mixed 

findings which means some attributes have significant relationships while some do not 

have. Therefore, the conceptual model of this paper can help to examine the 

relationships in the MOS industry. 

 
Table 1. Innovations attributes on adoption of product innovations. 

Author Context/industry Findings: Significant relationship with DOI 
Bharadwaj and Deka (2021) Cryptocurrency Mixed 
Menon and Sujatha (2021) Solar Panel Mixed 

Okoli and Tewari (2021) Fintech Mixed 

Okour et al. (2021) Banking Mixed 
Tiwari and Thakur (2021) Hotel Mixed 

Achuthan et al. (2020) Education Yes 

Kyriakou et al. (2020) Cloud Storage Yes 
Raman et al. (2020) Education Mixed 

Yoon et al. (2020) Agriculture Mixed 

Choshaly (2019) Eco-label Product Mixed 
Muflih et al. (2019) Healthcare Mixed 

Wolff and Madlener (2019) Electric Vehicle Mixed 

 

Innovations attributes on adoption of smartphone or mobile application  

Table 2 provides an overview of the review of the literature on the examination of 

the relationship between the five innovations attributes and the adoption of product 

innovations. However, Table 2 targets innovations in the smartphone or mobile 

application product, because these two categories are more relevant to the context of 

this study, the MOS. However, Table 1 and Table 2 reach a similar conclusion that only 

some of the findings supported the significant relationships as proposed by Rogers et al. 

(2014), and there were some findings that did not support the hypotheses. Therefore, the 

conceptual model of this study can help to examine the relationships in the MOS 

industry. 

 
Table 2. Innovations attributes on adoption of smartphone or mobile application. 

Author Context/industry Findings: Significant relationship with DOI 
Nezamdoust et al. (2022) Mobile Health App Mixed 

Srivastava and Fernandes (2022) Mobile Banking App Yes 

Wang (2022) Mobile Payment App Mixed 

Yoo et al. (2021) Smartphone Mixed 
Jamalova and Constantinovits (2020) Smartphone Yes 

Kaur et al. (2020) Mobile Payment App Mixed 

Mombeuil (2020) Mobile Wallet App Yes 
Salim Abdulrahman (2019) Mobile Banking App Mixed 

 

Innovations attributes on adoption of mobile operating system  

Similarly to Table 1 and Table 2, the researcher of this study attempts to provide an 

overview of the review of the literature on the examination of the relationship between 

DOI and the adoption of product innovations, narrowing down to the MOS industry in 

Table 3. Based on the latest search on various databases available to the researcher, 

there is only one publicly published research paper in the context of MOS by Mehra et 

al. (2022). However, they only studied two out of the total of five DOI innovations 

attributes, namely Compatibility and Observability. In addition to that, they focused on 

the different versions of Android, instead of comparing different MOS. Therefore, the 
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conceptual model of this study is one of its first to study all five characteristics of DOI 

innovations in the context of adopting a different MOS. 

 
Table 3. Innovations attributes on adoption of mobile operating system. 

Author Context/industry Findings: Significant relationship with DOI 
Mehra et al. (2022) Mobile Operating System Yes 

 

Animosity on consumer behaviours  

Table 4 lists recent literature on the impact of animosity on consumer behaviour, 

published from 2019 to 2022, and on various databases, such as Emerald, 

ScienceDirect, Scopus, SpringerLink, and so on. Past researchers had generalised that 

animosity has a negative relationship with their dependent variables, such as purchase 

intention, willingness to buy, product avoidance, boycott, or other similar concepts. 

However, it had shown inconsistent results based on the literature review. For example, 

the findings from Fong et al. (2022) supported that animosity by the Chinese toward the 

US has direct effects on their purchase intention; but the findings from Lee et al. (2021), 

who also conducted the study in the China-US context, had the opposite result. 

Therefore, the conceptual model of this study aims to fill the research gap to further 

examine the significance of animosity on consumer behaviours. In addition to that, none 

of the literature has examined the animosity in the MOS industry. 

 
Table 4. Animosity on consumer behaviours. 

Author Target countries Findings: Significant relationship with DOI 
Fong et al. (2022) China-US Yes 

Mishra et al. (2023) India-China Yes 

Ahmad (2023) Pakistan-US Mixed 
Salma and Aji (2023) Indonesia-France Yes 

Antonetti and Manika (2022) China-US No 

Güngördü Belbağ (2023) Turkey-German,France Mixed 
Fong et al. (2021) China-Japan Yes 

Lee et al. (2021) China-US Mixed 

Mainolfi (2021) Russia-Italy/China-US Yes 
Verma (2022) India-China Yes 

Yang et al. (2022) China-Foreign No 

Lee et al. (2022) Taiwan-China,Indonesia,Japan Yes 

 

Animosity has been studied as an independent variable, a mediating variable (Mishra 

et al., 2023), or a moderating variable (Lee et al., 2022). In the proposed model of this 

paper, animosity will be introduced as a moderator for several reasons: Firstly, it is an 

ideal situation to introduce a moderating variable when inconsistent relationships have 

been shown (Memon et al., 2019). In this case, the relationships between DOI and the 

adoption of product innovations are showing inconsistent results, as discussed in 

previous section; Secondly, adding a moderator can provide a more nuanced 

understanding of relationships; Thirdly, adding a moderator can further improve the 

predictions of the outcomes from our conceptual model; Fourthly, adding animosity as a 

moderator can also fill the research gap because based on the literature review, no 

previous studies have been conducted in this manner. 

Results and Discussion 

Based on the literature review on Rogers’ DOI, it can be concluded that DOI’s five 

innovations attributes, namely Relative Advantage, Compatibility, Complexity, 
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Trialability, and Observability, are deemed to have relationships with the adoption of 

product innovations. However, recent literatures presented mixed results during the 

examination. Besides that, Animosity has been studied as a variable on consumer 

behaviours, especially regarding intention to buy or boycott products from certain 

countries. However, mixed results have also been presented during the examination in 

recent literatures. Therefore, the researcher of this paper has combined DOI’s five 

innovations attributes with Animosity into proposed hypotheses and conceptual model, 

for further examination in the MOS market. 

 

Proposed hypotheses  

Applying the concepts of Rogers' DOI in the context of this study, it can be 

hypothesised that a smartphone user will have a greater intention to adopt Chinese MOS 

when the Chinese MOS has relative advantage over other MOS, is compatible with the 

user’s lifestyle, is trailable by the user before purchase, and is equipped with 

innovations that are easily observed by the user. However, if the Chinese MOS is too 

complex to be used, a smartphone user will have less intention to adopt the Chinese 

MOS. Therefore, Table 5 summarised the hypotheses 1a, 1b, 1c, 1d, and 1e of the 

proposed model. These hypotheses will be able to answer above-mentioned Research 

Questions 1 (RQ1) and Research Objective 1 (RO1). Applying the concept of animosity 

to the context of this study, it can be hypothesised that the relationship between the five 

attributes of DOI’s innovations and the intention to adopt Chinese MOS will be 

negatively impacted by animosity. This is because the smartphone user might have a 

lower intention to adopt Chinese MOS due to her animosity toward China, regardless of 

how innovative the Chinese MOS is. Therefore, the following statements have been 

developed as the hypotheses of this study. By examining the moderating effect of 

animosity on the relationship between the innovations attributes and the adoption of 

Chinese MOS, this study will use these hypotheses to answer Research Questions 2 

(RQ2) and Research Objective 2 (RO2), as summarised in Table 6. 

 
Table 5. Hypotheses 1a, 1b, 1c, 1d and 1e. 

Category Description 
Research 
Questions 

RQ1: Does Does each attribute of innovations from DOI (Relative Advantage, Compatibility, Complexity, 
Trialability, and Observability) have significant relationship with adoption of Chinese MOS? 

Research 

Objectives 

RO1: To examine the direct relationship between each attribute of innovations from DOI (Relative Advantage, 

Compatibility, Complexity, Trialability, and Observability) and adoption of Chinese MOS. 
Hypotheses 1a: There is a positive relationship between Relative Advantage and the Intention to Adopt Chinese MOS. 

 
Table 6. Hypotheses 2a, 2b, 2c, 2d and 2e. 

Category Description 
Research 

Questions 

RQ2: Does animosity have a moderating effect on the relationship between attributes of innovations and adoption 

of Chinese MOS? 
Research 

Objectives 

RO2: To examine the moderating effect of animosity on the relationship between attributes of innovations and 

adoption of Chinese MOS. 

Hypotheses 2a: When the Animosity against China is stronger, the relationship between Relative Advantage and the Intention 
to Adopt Chinese MOS is weaker. 

2b: When the Animosity against China is stronger, the relationship between Compatibility and the Intention to 

Adopt Chinese MOS is weaker. 
2c: When the Animosity against China is stronger, the relationship between Complexity and the Intention to Adopt 

Chinese MOS is weaker. 

2d: When the Animosity against China is stronger, the relationship between Trialability and the Intention to Adopt 
Chinese MOS is weaker. 

2e: When the Animosity against China is stronger, the relationship between Observability and the Intention to 

Adopt Chinese MOS is weaker. 

 

Proposed conceptual model 
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Figure 1 illustrates the conceptual model proposed by the researcher of this study. 

The model incorporates five independent variables, which are the five attributes of 

innovations from Rogers et al. (2014) DOI, namely Relative Advantage, Compatibility, 

Complexity, Trialability, and Observability. They are linked to one dependent variable 

which is named as Intention to Adopt. The model also incorporates one moderating 

variable, Animosity, which is hypothesized to moderate the relationship between 

independent variables and dependent variable. 

 

 
Figure 1. Proposed conceptual model. 

 

In short, the proposed model of this study seeks to address all above-mentioned 

research gaps by studying the relationships between DOI’s innovations attributes and 

the adoption of Chinese MOS, as well as the moderating impact of Animosity. The 

proposed model will contribute to the academic theory as follow: (1) Based on the 

literature review, inconsistent results had been shown when past researchers examined 

the relationship between these DOI’s five innovations attributes and the adoption of 

innovations. The proposed model can further examine the DOI theory and provide 

theoretical implications to relevant research areas. (2) There are also several studies on 

DOI that have been conducted in many different industries. However, the findings could 

not be generalized for the Mobile Operating System (MOS) industry. The proposed 

model will provide industrial research contribution by examining the DOI theory in the 

MOS market. (3) Rogers’ DOI theory was first proposed in 1962, which had been more 

than 60 years. Although Rogers published several latest editions of his book, the DOI 

theory was not modified compared to its original edition in 1962. The proposed model 

will contribute to the research by examining the DOI theory in the latest market today. 

(4) According to the literature review, the proposed model will be one of its first to 

study Animosity as a moderator on adopting product innovations. Past studies on other 

contexts also had shown inconsistent results. Hence, the proposed model will provide 

new and interesting insights to the relevant academic research areas. On the other hand, 

the proposed model will provide real-world implications for the market players in the 

MOS market, especially those who are originated from China. Currently, Huawei’s 

HarmonyOS suffered the lack of adoption by the consumers. Hence, the proposed 

model could provide inspirations and references for Huawei to understand the reasons 

behind and to further improve their products. However, it does not only contribute to 
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Huawei but also other Chinese companies, because others could be the next geopolitical 

target in the future. Hence, all smartphone markers or MOS developers can learn from 

the findings of the proposed model and adjust their business strategies to mitigate the 

possible geopolitical risk. 

Conclusion 

Lastly, the proposed model is expected to be beneficial for the society, especially 

general consumers or smartphone users. By having more insights on the consumers’ 

adoption of product innovations, and more understanding on the impacts of DOI and 

animosity, MOS developers can develop MOS that best suit the consumers’ needs, 

which in return will benefit the consumers themselves. Besides that, the proposed model 

will increase the awareness of animosity in the consumers’ decision process. It will be 

an unfortunate case if the consumers reject a high-quality MOS purely due to the 

irrational factor of animosity. Hence, the findings of the proposed model will provide 

the assistance and guidance for consumers to adopt the MOS that best meet their 

realistic needs. Future researchers are encouraged to test the model in different 

countries, especially countries that was once welcoming Huawei Android-based 

smartphones but now rejecting Huawei new HarmonyOS-based smartphones. This will 

highly in line with the overall concepts of the proposed model. On the other hand, the 

proposed model only incorporates DOI theory, hence future researchers can combine 

the proposed model with variables from other adoption theories, for examples, TPB, 

TAM or UTAUT. 
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