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Abstract. Smart TVs, providing users with the access to abundant number of 
Internet video contents as well as other ‘smart’ functionalities, are gradually be-
coming more and more popular within Chinese households.  Chinese internet 
companies and TV manufactures has been actively developing two forms of 
smart TV, namely embedded smart TVs and smart set-top boxes. The objective 
of the study is to explore the factors that affect user adoption of both the em-
bedded smart TV and the set-top box and comprehensively analyze the differ-
ence in user adoption of the two smart TV forms. We carried out an online  
survey and collected 245 valid responses. With the help of exploratory factor 
analysis and hierarchical multiple regression analysis, we built a smart TV user 
adoption model based on TAM with 6 antecedent factors. The model helps to 
explain the difference between user adoption of embedded smart TV and smart 
set-top box and also figured out that perceived usefulness on video functionality 
is the priority concerns for developing both embedded smart TV and smart set-
top box. 
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1 Introduction 

As an information and entertainment medium that has traditionally occupied the larg-
est share of leisure time [1], TV has the greatest potential after mobile phone to bring 
about a revolution to the internet industry. Smart TVs enable users to have infinite 
access to Internet videos and applications in living room, making it easier for people 
to share Internet contents together with their families and friends. Smart TV differen-
tiates itself from a traditional TV by integrating an OS platform, which grants a smart 
TV with all its smart functionalities.  

A smart TV can come into two forms: an embedded smart TV set or a traditional 
TV branched with a smart set-top box. Even though the two forms of smart TVs are 
similar in terms of their functionalities as well as their user experiences, installation of 
the two forms are quite different to Chinese users. Installing a smart TV means the 
replacement of previous TV set, and the price to be paid can go from several thou-
sands to tens of thousands RMB. In comparison, installing a set-top box is a much 
cheaper alternative, and the prices go between 200 - 500 RMB in general cases.  
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According to a research by Liu et al., the cost is amongst the most important factors 
that influence the user acceptance of mobile entertainment of Chinese rural users. [2] 
In their study, Liu further attributed this phenomenon to the social-economic structure 
in China. So far, no studies of this kind were carried out in the case of smart TV. We 
expected the intention to adopt the two forms of smart TV will be also very different 
to Chinese users particularly in the less developed area, and we meant to explore it in 
this study. 

Smart TVs has witnessed considerable growth in China since 2012. The Chinese 
big internet companies, including Baidu, Alibaba, Huawei and Xiaomi, has all 
launched their own embedded smart TV products or smart set-top boxes in recent two 
years. The TV manufactures were also actively taking part in this newly emerged 
market. Some expected that the era of Smart TVs would come at a much faster rate 
following the success of the smartphone. There are also prediction that smart TVs 
would become a hub at home by connecting computers and telephones in homes and 
automating electricity, home security and other entertainment systems [3].  

While smart TV nowadays provide various kinds of so called ‘smart’ functionali-
ties to its users, for example, online video streaming, TV gaming, online shopping & 
hotel booking, website browsing, etc., no one is sure of what kind of functionalities 
lead Chinese consumers to adopt this device. Yet, besides these seemingly ‘powerful’ 
functionalities provided by smart TVs, Chinese consumers seem to adopt smart TVs 
for other reasons, for example, the feeling of self-esteem as the early adopters of the 
device ‘in fashion’, or be persuaded by friends and relatives. It’s still unknown which 
are the main factors that influence Chinese users’ adoption of the forms of smart TV 
respectively, and how to accordingly optimize the current smart TV products to make 
it more concurrent amongst its peers.  

The objective of our research is to explore the factors that influence the user adop-
tion of smart TV in China, including the personal factors (user demographic characte-
ristics, past experiences with smart devices, user innovativeness, etc.), social factors 
(social influence, etc) and product property factors (perceived product quality, relative 
advantage, etc.). We aimed to build up a comprehensive user adoption model for both 
embedded smart TV and smart set-top box. The results will help to explain the fol-
lowing questions which have bothered the industry for many years.  

1. What kind of people is most likely to adopt embedded smart TV and smart set-top 
box? 

2. What are the most important property factors that influence the adoption of em-
bedded smart TV and smart set-top box? 

3. How the intention of adoption is affected by social factors like social influence? 

The study provides both theoretical and industrial contributions. Theoretically, it is 
the first comprehensive smart TV user adoption model that distinguishes the differ-
ences between embedded smart TV and smart set-top box, particularly under the so-
cial-economic situation in China. For the industry, it helps to figure out the potential 
smart TV adopters. It also helps to gain insights on how to optimize the current TV 
products and how to exert external influences over the potential user to accelerate the 
process of adoption. 
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2 Theoretical Foundation and Research Framework 

2.1 Technology Adoption Theories 

Technology acceptance or technology adoption theories has been studied for tens of 
years, and there’re two theoretical model has been most widely used: the technology 
acceptance model (TAM) [4] and the innovation diffusion theory (IDT) [5].  

TAM was initially developed to predict user acceptance of computers. According 
to Davis [4], user acceptance is fundamentally determined by two specific variables, 
perceived usefulness and perceived ease of use. Perceived usefulness is defined as 
"the degree to which a person believes that using a particular system would enhance 
his or her job performance”. Perceived ease of use, in contrast, refers to "the degree to 
which a person believes that using a particular system would be free of effort." This 
model is a convergence of Self-efficacy theory [6], Cost-benefit paradigm [7], and 
Tornatzky and Klein’s [8] findings about the adoption of innovations.  

Another important model for an innovation’s user acceptance is the innovation dif-
fusion theory (IDT) [5]. According to Roger, diffusion is the process by which an 
innovation that is communicated through certain channels over time among the mem-
bers of a social system. A new innovation is always adopted firstly by some early 
adopters, and then spreads through some social channels. According to the innovation 
diffusion theory, there are five other elements that affect the adoption rate of an inno-
vation, namely the relative advantage, compatibility, complexity, trialability and ob-
servability.  

2.2 Research Framework 

In our study, we tried to extend the TAM model. Perceived usefulness (PU) and per-
ceived ease of use (PEOU) were expected to be directed related to intention to use 
(ITOU), and we aimed to explore the antecedents that will influence PU and PEOU. 
Based on the previous theories and research, we concluded 5 candidate factors that 
will affect PU and PEOU, namely compatibility (COM), relative advantage (RA), 
innovativeness (INV), product quality (PQ) [9]. Although, after interviewing several 
experts in the smart TV industry, we come up with two other factors: past experiences 
with other smart devices and willingness to share TV contents with families. 

Past experience with other smart devices (PE) was expected to have two-fold effect 
on the intention to adopt smart TV. On the one hand, subjects which have satisfying 
experiences in using smart phones or smart tablets were expected to have better un-
derstanding of the smart functionalities that smart TV provides, thus have a higher PU 
and PEOU. However, on the other hand, if the subject has satisfying past experience 
with smart phones or smart tablets, he/she might find smart TV redundant in terms of 
functionality, because most the ‘smart’ functionalities that smart TV provide, has 
already been realized on smart phones and smart tablets. Thus, PE could also have 
negative impact on PU and PEOU.  

Willingness to share TV contents with families (SH) was regarded as another fac-
tor that will influence the intention to adopt smart TV. Different from other personal 
devices like PC and smart phone, TV is better suited for multi-user situation. A higher 
willingness to share TV contents with families may result in higher PU. 
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4 Results Analysis 

4.1 Sample Profile 

Table 1 shows the general profile as well as the demographic characteristics of sample 
respondents. Of all the 245 subjects, 56.3% were male and 43.7% were female. Most 
of the respondents were aged less than 40 (77.2%) and a majority of them had re-
ceived college education. Only 48.6% of all the respondents were currently using an 
embedded smart TV or smart set-top box and among them 76 were using an embed-
ded smart TV.  

Table 1. Demographic profiles of sample respondents 

 Category Frequency Percentage 
Gender Male  138 56.3% 

Female 107 43.7% 
Age ≤ 29 130 53.1% 

30 – 39 59 24.1% 
40 – 49 48 19.6% 
≥ 50 8 3.3% 

Educational Level High School or below 52 21.2% 
College 131 53.5% 
Master or higher 62 25.3% 

Occupation Student 66 26.9% 
Specialist 44 18.0% 
Teacher 26 10.6% 
Technician 18 7.4% 
Executive 16 6.5% 
Sales 9 3.7% 
Others 66 26.9% 

Household size 1 24 9.8% 
2 24 9.8% 
3 123 50.2% 
4 53 21.6% 
≥ 5 21 8.6% 

Current Usage of 
Smart TV 

Traditional TV user 126 51.4% 
Embedded smart TV user 76 31.0% 
Smart set-top box user 43 17.6% 

4.2 Group Compare 

In order to find out what kind of people have a higher intention to use smart TV, we 
compared the average Intention to use (ITOU) between different groups.  



 When China Encounters Smart TV 701 

 

While comparing between three groups of subjects: embedded smart TV users, 
smart set-top box users and traditional TV users, their intentions to adopt an embed-
ded smart TV in the future were significantly different (one way ANOVA, F=10.067, 
p<0.001). Smart TV users have the highest intention to use, while smart box users go 
after. As well smart box users are more likely to buy a smart TV in the future than the 
regular TV users. (t = 2.212, p = 0.028 < 0.05 two tailed).  

4.3 Exploratory Factor Analysis 

We used a screening process to perform an exploratory factor analysis over the total 
of 48 likert-scale question items of the survey. Factors with loadings greater than 0.80 
were retreated, with the following rules followed in the screening process.  

─ The cumulative sum of squared variance should be as large as possible. [15] 
─ Variables with loading smaller than 0.50 on all common factors should be deleted; 

Variables with loading larger than 0.50 on two or more factors should be deleted. 
[16]  

─ If a factor contains only one variable, the factor should be merged with other fac-
tors or be deleted. [17] 

─ The extracted model should be simple and easy to explain from a professional 
point of view. [15]  

With the help of EFA and after the rotation of varimax, instead of retreating 9 con-
structs as expected, we had retreated 10 constructs from 27 items and the other 21 
items were deleted.  

The items for PU were however divided into two sub-factors after EFA: one factor 
is related to perceived usefulness of video functionality (PU-V), and the other for the 
perceived usefulness of non-video ‘smart’ functionalities (PU-NV). This was unex-
pected when constructing the survey but it showed that the subjects distinguish the 
video functionality from other ‘smart’ functionalities. By comparing the means of 
PU-V and PU-NV, the mean of PU-V is significantly higher than that of PU-NV 
(Paired t-test, t = 8.979, p < 0.001), showing that video functionalities is perceived 
more useful than the others. 

The 10 factors had explained a total of 72.50% variances. The KMO were 0.757 
and the Bartletts’ Tests have significances less than 0.001, which demonstrated that 
the method of factor analysis was appropriate. The Cronbach’s alpha value for all  
the construct are above 0.60, which was considered appropriate for exploratory  
research. [16]  

4.4 Predicting Perceived Ease of Use 

We performed a hierarchical multiple regression analysis to test how PEOU are af-
fected by SI, PQ, SH, PE, RA, INV and COM. Also the demographic characteristics 
including the current usage of smart TV as well as the age group of the user was also 
taken into analysis. The results are shown in the table below. 
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Table 2. Hierarchical regression analysis predicting PEOU 

Predictor 
Incremental 

 (adjusted) R2 
Standardized  

Coefficients (β)1 Sig.1 

PQ 0.054 0.211 0.001 ** 
SH 0.148 -0.450 <0.001 *** 
PE 0.042 0.230 <0.001 *** 

INV 0.001 -0.071 0.254 
RA -0.003 0.034 0.622 

COM -0.003 0.013 0.840 
SI -0.003 -0.014 0.838 

Age 0.005 -0.096 0.099 
Current Usage of 

Smart TV 
-0.002 -0.023 0.694 

Total 0.239   
* p < 0.05; ** p < 0.01; *** p<0.001. 

 
It shows that willingness to share the TV contents with the family (SH) is a very 

strong predictor for perceived ease of use (contributing 14.8% to the total variance). 
Product quality (PQ) and past experience with other smart devices (PE) are two other 
strong predictors (contributing a total of 9.6% to the variance). Demographic charac-
teristics had no significant impact over user’s perceived ease of use.  

PE and PQ Have Significant Positive Impact on the PEOU. A higher PE reflects 
that the subject is quite familiar with the operations on smart devices, which leads to a 
higher PEOU. Better product quality also leads to a higher PEOU, which is coherent 
with our assumptions and the results of other researchers. 

SH Have Significant Negative Impact on the PEOU. This is contrary to our pre-
vious assumption, and a probable reason is that a certain mediator exists between SH 
and PEOU but not yet discovered in this study. Smart TVs today may not be easy 
enough to use, thus those who want to share video contents with families may seek 
for alternatives other than smart TV and finally find that PEOU of smart TV is rela-
tively lower compared to its alternatives. 

4.5 Predicting Perceived Usefulness 

We also performed a hierarchical multiple regression analysis on PU-V and PU-NV, 
the results are shown in tables below.  Age and current usage of smart TV were com-
bined into one hierarchical level. 
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Table 3. Hierarchical regression analysis predicting PU-V 

Predictor 
Incremental  
(adjusted) R2 

Standardized  
Coefficients (β)1 Sig.1 

PQ 0.042 -0.039 0.501 
SH 0.149 0.170 0.012 * 
PE 0.033 0.133 0.024 * 

INV 0.000 -0.011 0.850 
RA 0.090 0.293 <0.001 *** 

COM -0.003 -0.052 0.377 
SI 0.048 0.273 <0.001 *** 

PEOU -0.002 -0.006 0.921 
Age 

-0.002 
0.064 0.923 

Current Usage of 
Smart TV 

0.005 0.234 

Total 0.355  

* p < 0.05; ** p < 0.01; *** p<0.001. 

 
The result in Table 3 shows that willingness to share (SH), relative advantage 

(RA), social influence (SI) and past experience with other smart devices (PE) are the 
strong predictors of the perceived usefulness of video functionality (PU-V) and they 
explained a total of 35.5% adjusted variance. SH, RA, SI and PE have positive im-
pact on PU-V and SH contributed to the largest total variance among them. 

Table 4. Hierarchical regression analysis predicting PU-NV 

Predictor 
Incremental  
(adjusted) R2 

Standardized 
 Coefficients (β)1 Sig.1 

PQ 0.000 0.047 0.491 
SH 0.032 -0.018 0.819 
PE -0.004 -0.010 0.888 

INV 0.03 0.163 0.016 * 
RA 0.026 0.190 0.011 * 

COM -0.003 0.024 0.728 
SI -0.002 0.055 0.444 

PEOU 0.026 0.195 0.006 ** 
Age 

-0.002 
0.002 0.971 

Current Usage of 
Smart TV 0.080 0.205 

Total 0.103  
* p < 0.05; ** p < 0.01; *** p<0.001. 
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The result in Table 4 shows that innovativeness (INV), relative advantage (RA) 
and perceived ease of use (PEOU) are the strong predictors of the perceived useful-
ness of non-video functionalities (PU-NV), but they explained a mere 10.3% of total 
variance. INV, PEOU and RA have significant positive impact on PU-NV. The non-
video functionalities of smart TV is still in early stage and those with higher innova-
tiveness will most likely try these functionalities and PEOU and RA is still a bottle 
neck.  

4.6 Predicting the Intention to Use 

Finally, we performed a hierarchical regression analysis, and tried to predict user’s 
intention to adopt an embedded smart TV or smart set-top box by PEOU, PU-V and 
PU-NV. The results shows that PU-NV, PEOU, PU-V are all strong predictors for 
intention to use embedded smart TV, while PU-V is the only predictor for intention to 
use a smart set-top box. And by combining with the previous results, we built up the 
following smart TV user adoption model. The construct “compatibility” is not a 
strong predictor for none of PU-NV, PEOU and PU-V, and is eliminated from the 
model. 
 

 

Fig. 2. Smart TV User Adoption Model 

5 Conclusion and Discussion 

In this research, we adapted the TAM model to explore the factors that impact Chi-
nese users’ intention to adopt two forms of smart TV: embedded smart TV and smart 
set-top box and how the adoptions of the two are different from each other. The con-
struct of perceived usefulness was spitted into two in our model: perceived usefulness 
of video functionalities and perceived usefulness of non-video functionalities. Six 
factors were distinguished as the antecedents to perceived ease of use and the two 
perceived usefulness constructs. Based on the model we achieved, the following  
conclusions were drawn. 
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Firstly, video functionality is more important than the other smart functional-
ities for smart TVs. The exploratory factor analysis divided the survey items for the 
construct “perceived usefulness” into two groups: one group related to video functio-
nality, and the other group related to non-video functionalities and this led us to split 
perceived usefulness into two: perceived usefulness for video functionality and per-
ceived usefulness for non-vide functionality. The mean of the former is significantly 
higher than the later. For Chinese TV manufactures, the first priory in developing a 
smart TV is to provide users with abundant online video contents to make their prod-
uct useful to consumers. Other functionalities like TV games and TV shopping are not 
as important as online video in driving the consumers to make the purchase decision. 

Secondly, even though smart set-top boxes are similar with embedded smart 
TV in terms of functionalities, the factors that impact the attention to adopt 
them are different. Embedded smart TVs are much higher in price than set-top box, 
so both the video functionality and the other smart functionalities are important. Be-
sides, an embedded smart TV should be fully optimized to facilitate its usage. In 
comparison, users’ expectation for smart set-top box is much lower. Only the useful-
ness of video functionality is a big concern. This finding instructs the TV manufac-
tures to differentiate their embedded TV products and the smart box products. The 
latter should focus themselves on online video, while the former should be positioned 
to a relatively high end market and make themselves worth the price. 

Thirdly, antecedent factors for perceived usefulness on video functionality and 
non-video functionalities are different. Those with satisfying experiences in using 
smart phones and smart tablets and a high willingness to share video contents together 
with families will most likely find the video functionality useful, while those who are 
highly innovative are most likely to find other smart functionalities useful. Social 
influence will affect users’ opinion on usefulness of smart TV video, but not smart 
TV games, smart TV shopping etc.  According to the innovation diffusion theory, the 
smart TV video and other functionalities are in different stage of diffusion. Smart TV 
video is gradually being accepted by the early adopter or even early majority in Chi-
na, while other smart functionalities are still in the earliest stage of diffusion, thus 
only those highly innovative users are likely to try. 

Finally, users with experience on smart phone and smart tablets are more 
likely to find smart TV useful and easy to use. The smart device users are potential 
target consumers of smart TVs. This finding is intuitive for both designing and mar-
keting of smart TV products. For designer of smart TV, the product should be de-
signed compatible with the habits of smart phone or smart tablets consumers. As well, 
internet channel, particularly the mobile internet is an ideal place to promote smart 
TV products, because the mobile internet user group coincides with that of the smart 
TVs.   

There’re also several limitations to the study. Firstly, we used the hierarchical re-
gression analysis to build the model, but the total variances explained by the regres-
sion are quite low, this resulted in a lower reliability of the results and other factors 
that can better predict the user adoption might have been omitted. The current model 
still has large space for improvement. Secondly, the survey questionnaire is quite long 
and it spread online, the quality of the responses could not be fully guaranteed (with 
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only 45.7% of effective rate) even though we’ve taken measures of precautions. A 
better design of the survey and more precautious selection of the subjects may lead to 
more convincing results.  
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