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Abstract: Traditional television (TV) has evolved into smart TV in terms of both hardware and
software. However, compared with smart phones and tablet PCs, which are huge successes
in the market, smart TV has grown more slowly than the market expected and has not really
changed the TV market. In this study, we investigate reasons for the failure of smart TV from
consumer perspectives. We use conjoint analysis to collect stated preference data from consumers.
Our analysis consists of two parts: analyzing consumer preferences for six attributes of smart TVs
and examining the effects of socio-demographic and behavioral information on purchase intention
for a smart TV. Based on the estimation results from the first part, we find that consumers set a
higher value on the traditional characteristics of TV than on the functions of smart TV. Thus, smart
TV does not have key functions to encourage its adoption over traditional TV. From the second part
of our analysis, we identify which factor is most important to increase purchase intention for a smart
TV. Based on our results, we can suggest the direction of market strategies about how to cross the
chasm of smart TV.

Keywords: smart TV; consumer preference; mixed logit; binary logit; conjoint analysis;
Bayesian estimation

1. Introduction

Since it was developed, television (TV) has been one of the most loved home appliances. Starting
from monochrome (black-and-white) TV, it evolved to color and again to 3-dimensional (3D) TV, and
the technology still continues to evolve. In terms of hardware, the size of display panel is getting
larger while the weight is getting lighter. For example, LG Display recently developed a 55-inch
OLED panel that can be stuck to a wall using a magnetic mat. It weighs just 1.9 kg and is just
0.97 mm thick. As another direction of TV evolution, consumers can now enjoy not only traditional
broadcasting media but also online interactive media, over-the-top content, and various applications
as TV is integrated with software and the internet, so-called smart TV.

Smart TV can be defined as OS (operating system) platform–based TV that provides online video
clips and applications such as social network services, emails, and location-based services in addition
to traditional broadcasts. That is, smart TV implies the expansion of traditional TV to internet content
and web services and represents the evolved form of connected TV and IPTV (Internet protocol
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television). When smart TV was first launched, many experts forecasted that it would become a main
device which controls various content and games in addition to traditional TV services and unite a
smart media ecosystem including smart phones and smart pads (e.g., iPad, Galaxy Tab). With such
high expectations, Watkins [1] forecasts that the global sales volume of smart TVs would reach up to
220 million units in 2017. Google and Apple, which have led the smart phone market, entered the
smart TV market with Google TV and Apple TV, respectively. Both companies had big success in
the smart pad market by applying the same business model that was successful in the smart phone
market, which makes sense in that smart pads are similar to smart phones but with larger screens.
In one sense, smart TVs are just a larger-screen version of smart pads, and that could explain why
many forecast the success of smart TV.

Contrary to expectations, however, first generation Apple TV was not a success in the market
because of its inconvenient usability, high price, and small amount of content. Likewise, Google failed
to achieve user interest even though it uncased its smart TV platform in partnership with Logitech
and Sony. Those failures surprised both experts and the public because both companies were so
successful in the smart phone and smart pad markets. Of course, Apple continues to upgrade its
product, launching second generation Apple TV in 2010 and third generation in 2012, and Google
has also expanded its partnership and conducted second generation development. But even though
Google got a positive market response to Chromecast, a digital media player released in July 2013,
and announced Android TV in 2014, those products are widely seen as unlikely to change the entire
TV market.

It is hard to say that smart TV has failed judging from its current sales status. However, several
market data sets show that smart TV is not changing the TV market and that consumers are not using
the units they do buy as real “smart” TVs but just as new ones. According to the device ratio of
consumers using BBC’s iPlayer application, the ratio of Internet TV (i.e., smart TV) users is 2%, and
the ratio of personal computer users decreased from 47% in May 2013 to 34% in March 2015. On the
other hand, the summation of mobile and tablet users increased to 49%. Thus, consumers continue
to use smart TVs as simple TVs. Kim [2] analyzed media diary data, and the result shows 99.6% of
usage time of smart TVs was watching traditional TV programs. Thus, Kim [2] points out that smart
TVs are mostly used as traditional TVs, and consumers barely use the smart functions of smart TVs
in Korea.

Although market analysis for overcoming a current bottleneck in the smart TV market is needed,
most previous literature related to smart TVs focused on technological improvement of smart TVs.
A few studies analyze consumer preference for smart TV, but these studies did not provide why
diffusion of smart TVs has a gap with market expectation. Hence, this paper investigates reasons for
the failure of smart TV from the viewpoint of consumers. People share a TV in the living room with
their family, contrary to smart phones and smart pads, which are private devices. People watching
TV do not want to actively input or find information but want rest comfortably while they watch.
Accordingly, we categorize the characteristics of smart TVs into traditional ones and the others to use
smart TV to be smart, and find which attributes consumers regard as most important. We consider
definition and screen size as the characteristics of traditional TVs and possibility of 3D service,
number of applications, and OS platform as the characteristics of smart TV. In addition, we divide
smart TVs into television sets with integrated Internet capabilities (TV set type) and set-top boxes for
any television (set-top box type) and investigate how consumers’ preferences change with the attributes
of smart TVs. By doing so, we analyze why smart TV has failed in terms of consumer preference and
suggest a user-centered strategy for the success of smart TV.

Existing Research on Smart TV

In our review of the previous literature related to smart TVs, we found that most studies
suggested ways to improve smart TVs in terms of technology [3–6] or services [7–10]. For instance,
Jeong and Lee [3] introduced a new content search method that minimizes the consumer effort needed

15956



Sustainability 2015, 7, 15955–15966

to use multimedia content in a smart TV environment. Similarly, Park et al [6] suggested a way to
increase the performance of voice recognition by decreasing noises and then tested the performance
of their method. In terms of services, Pyo et al. [7] proposed a scheme that automatically recommends
TV programs to consumers using sequential pattern mining. Linda et al. [8] conducted a case study
of European video-on-demand (VOD) services to analyze the success factors of VOD applications to
smart TVs and the obstacles in diffusing VOD applications. In addition, Ko et al. and Shin et al. [9,10]
analyzed factors for the successful introduction of smart TVs and applications.

Several studies have investigated consumer preferences in adopting smart TVs, but they simply
analyzed the effects of particular functions and consumer characteristics in the adoption of smart
TVs [11–16]. Prabhala and Ganapathy [14] analyzed consumer perceptions of smart TVs from the
viewpoint of artificial intelligence, and Shin and Kim [15] investigated the effect of interactions
between users and smart TVs on consumers’ perceptions, attitudes, and willingness to use. Lee [13]
introduced six main factors (perceived usefulness, perceived ease of use, etc.) that affect smart TV
adoption using the technology acceptance model and diffusion of innovation theory. To the best of
our knowledge, however, no study has yet proposed a user-centered strategy to analyze why smart
TVs have failed to meet expectations.

Although there is a gap between the market expectation and actual sales of smart TVs, a market
analysis for explaining this gap has not yet been conducted. Therefore, this study analyzes the reasons
for smart TV failure from consumer perspectives. According to [17], TV manufacturers did not
provide attractive smart TV features to consumers. Anthony [18] mentioned that the 3D function,
which is one feature of smart TVs, did not leave an impression on consumers because consumers
only focused on brand new models, not the 3D function. Based on the literature review, we develop
the following research hypothesis to figure out the gap between the market expectation and actual
sales of smart TVs:

(i) Even if consumers prefer brand new models in the TV market, consumers do not attach
high value to smart TV features.

(ii) Although smart TVs have differentiated functions from traditional TVs, consumers still
have “lean back” characteristics regarding smart TVs.

The remainder of this paper is structured into four sections. Section 2 briefly explains the
research models, and Section 3 provides a description of choice experiments and data. Section 4
presents our results and the reason for smart TV failure. We present our conclusions in Section 5.

2. Model

We use discrete choice models based on random utility theory to analyze consumer preference.
A discrete choice model assumes that each consumer i has its own utility function for each product j
in choice set t [19,20]. This utility function can be stated as Equation (1).

Uijt “ Vijt ` εijt “
ÿ

k

β1ikXjkt ` εijt (1)

In Equation (1), a random utility model is divided into effects from deterministic factors (Vijt)
and random factors (εijt). The deterministic part consists of the marginal utility of each attribute k of
product j (βik) and the vector of each attribute (Xjkt). Models are differentiated by the specification
of βik and εij. Among various discrete choice models, we adopt two models: a binary logit model
to learn why a consumer did not adopt smart TV, and a mixed logit model to analyze consumer
preference for the characteristics of traditional and smart TV.

A binary logit model considers a binary choice situation that is adopted or not adopted. In this
study, we consider whether or not consumers have purchase intention for a smart TV. Because a
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binary logit model assumes that εij follows i.i.d extreme value distribution and βik is equal to all
consumers, the likelihood function can be derived as Equation (2).
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where, N represents the number of consumers, which is the total number of respondents in this study.
We also adopt a mixed logit model to analyze consumer preferences for each attribute of

smart TV and compare those results with preferences for the characteristics of traditional TV.
Unlike other discrete choice models, a mixed logit model allows the marginal utility β to be stochastic
to consider consumer heterogeneity. Thus, βik is defined as a coefficient vector and follows the
multivariate normal distribution, βik „ Npbk, Σkq, which consists of mean bk and covariance matrix
Σk. Moreover, a mixed logit model can define different distributions for each attribute’s coefficient
depending on the effect of the attribute on consumers [20]. For instance, coefficient vectors generally
follow the normal distribution. However, when all consumers have the same direction of preference,
the normal distribution is unsuitable. Therefore, another distribution must be assumed for certain
coefficients, such as cost [21]. To assume that some coefficient β follows a log-normal distribution,
a transformation process converts the equation C pβq “ exp pβq. From those assumptions, the
likelihood function for each consumer can be derived as Equation (3).
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where dn represents that each consumer n chooses T-times among a total of Tˆ J alternatives in each
choice set.

To estimate the coefficients of our mixed logit model, we use the Bayesian estimation method
because it is too complicated to calculate the maximum likelihood by classical methods. The Bayesian
estimation method has some advantages in addition to avoiding computational complexity, such as
integration of a multivariate density function and overcoming the initial point problem [22–24].

Based on the results of the mixed logit model, we provide the marginal willingness-to-pay
(MWTP) and relative importance (RI) of each smart TV attribute to provide economic value. The
background of MWTP is compensation value in microeconomic theory, so MWTP is the amount
of payment to compensate for a 1-unit change in attribute k. MWTP and RI are derived through
Equations (4) and (5), respectively.
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where, part-worthnk = (interval of attribute k’s level) ˆ βnk.

3. Survey and Data

We conducted a survey to collect data on consumers’ usage patterns of smart devices and
sampled 1450 consumers in the Seoul area. Because consumers older than 60 have a relatively low
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usage rate for smart devices and consumers younger than 19 have relatively low purchase power for
smart devices, we collected our sample from people aged 19 to 59 using an online survey. In addition,
we used the purposive quota sampling method to reflect the characteristics of the actual population.
The demographic properties of our sample are shown in Table 1.

Table 1. Demographic properties of sample.

# of Respondents Component Ratio (%)

Total 1450 100.0

Sex
Male 810 55.9

Female 640 44.1

Age

19–29 483 33.3
30–39 500 34.5
40–49 344 23.7
50–59 123 8.5

Education Level

High school 183 12.6
College 242 16.7

University 876 60.4
Above graduate school 149 10.3

Average Monthly Income a (104 KRW) b 483.59
a Because respondents to this study must have at least one smart device, average monthly income in this study
is higher than in the general population; b KRW represents Korean won, the currency of South Korea. 1 USD
is equal to 1171 KRW as of 6 August 2015.

At the time the survey was conducted, South Korea ranked second with 58% fiber broadband
penetration, and wireless broadband penetration was highest among OECD countries (e.g., see [25]).
According to the market research firm, Strategy Analytics, smartphone ownership was also highest
in the world; 67.6% of Korean consumers own smartphones while the global average was 14.8% [26].
Since this study analyzed survey data from South Korea that shows a high penetration rate of
advanced ICT, such as smartphones, and the sample of this study focused on respondents who
possess at least one smart device, we assume that the sample population from South Korea is more
technically aware than other countries. Therefore, the results might be different for other countries,
and it is important to be aware of this fact when interpreting the analysis results.

Our survey contains four parts. First, we asked screening questions about whether respondents
possess at least one smart device in order to improve the understanding of smart TV features, because
our goal is to analyze consumers’ usage pattern for smart devices, especially for smart TVs. Based on
the screening questions, we focused on respondents who have at least one smart device to prevent the
misunderstanding of smart TV features. Second, we collected general information about respondents
such as age, sex, income, education level, and so on. Third, we asked for respondents’ purchase
intentions for smart TVs. Last, we collected their preference for smart TV attributes, including TV set
type or set-top box type, using the conjoint survey method.

The survey results show that 226 of the 1450 respondents possess a smart TV. Of the
226 respondents who have a smart TV, 84.07% prefer the TV set type. On the other hand, among
respondents who do not own a smart TV, only 66.09% said they prefer a TV set type. Taken together,
more respondents prefer a smart TV set type (68.9%, n = 999) than a set-top box type (31.10%, n = 451)
(Table 2).

To analyze consumer preferences for the attributes of smart TV, we used conjoint analysis: we
collected stated-preference data from respondents by providing alternative cards that each contained
several attributes to reflect the properties of actual market products. In other words, respondents
choose the alternative they most prefer to maximize their utility, so conjoint analysis can analyze the
part-worth of attribute levels based on respondents’ stated preferences [27]. Moreover, the results
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of a conjoint analysis could forecast consumer preferences for various combinations of attributes in
products or services [28,29].

Table 2. Preference between TV set type and set-top box type.

# of Respondents Component Ratio (%)

Possessors of smart TV
TV set type 190 84.07%

Set-top box type 36 15.93%

Total 226 100.00%

Non-possessors of smart TV TV set type 809 66.09%
Set-top box type 415 33.91%

Total 1224 100.00%

To describe smart TV, we consider several attributes: definition, screen size, possibility of
3D service, number of applications, OS, and price. As mentioned above, we consider definition
and screen size as characteristics of traditional TVs and the possibility of 3D service, number of
applications, and OS platform as characteristics of smart TVs. Other possible attributes, such as
design and weight, are deemed equal in all alternatives. The detailed explanation of the attributes
and their levels are described in Table 3.

Table 3. Attributes and attribute levels of smart TV.

Attribute Level Explanation

Definition

Regular analog TV Definition of regular analog TV is 320 ˆ 240
(=76,800 pixels).

Standard Definition (SD)
Similar to general DVD resolution, which is
720 ˆ 480 (=345,600 pixels), SD is 4.5 times
higher resolution than regular analog TV.

High Definition (HD) HD is 6 times higher resolution than SD,
1920 ˆ 1080 (=2,073,600).

Screen size

40 inch

TV screen size55 inch

60 inch

Possibility of 3D service
Possible

Whether 3D service is possible
Impossible

# of Applications

25% of the total number of
applications available for
smart phones Number of applications available for download

through TV: 100% represents being able to use
applications on TV similar in number to those
available for a smart phone, and 50% describes
being able to use only about half as many
applications on the TV as on a smart phone.

50% of the total number of
applications available for
smart phones

100% of the total number of
applications available for
smart phones

OS
iOS Smart TV operating system made by Apple Inc.

Android Smart TV operating system made by Google

Manufacturer’s OS Smart TV operating system made by a major
manufacturer such as Samsung or LG

Price
1/2/3 million KRW for
TV type

Price of smart TV
0.1/0.2/0.3 million KRW for
set-top box type
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Based on the six attributes and attribute levels, the number of possible combinations for a TV
set type smart TV is 486 (=3 ˆ 3 ˆ 2 ˆ 3 ˆ 3 ˆ 3), and the number of possibilities for set-top box
type units is 27 (=3 ˆ 3 ˆ 3) because the attributes of set-top box type smart TVs are only number
of applications, OS, and price. Because respondents could have difficulty choosing their preferred
alternative from among such a large number of options, we used a fractional factorial design to extract
optimal alternatives and satisfy orthogonality. We created 18 and 9 alternative cards for TV type
and set-top box type units, respectively. We then offered the respondents six alternative sets for TV
type units and three alternative sets for set-top box type unit; each alternative set contained three
alternative cards. Thus, we asked respondents to choose the card in each set that provides the highest
utility. An example of conjoint analysis is shown in Table 4. We provide an example of a conjoint
card to improve respondents’ understanding of how to state their preference before starting the main
survey. In addition, we also controlled for the responding time to prevent survey errors originating
from the misunderstanding of discrete choice experiments.

Table 4. Sample alternative set in the survey questionnaire.

‚ Question 1 for TV type

Attributes Smart TV A Smart TV B Smart TV C

Definition SD Regular analog TV HD
Screen Size 55 inch 60 inch 40 inch

Possibility of 3D service Yes No Yes
# of Applications 50% level 50% level 25% level

OS Android Android iOS
Price 3 million KRW 2 million KRW 2 million KRW

I Choose: A _____ B _____ C _____

‚ Question 2 for set-top box type

Attributes Set-top box A Set-top box B Set-top box C

# of Applications 100% level 25% level 25% level
OS Android iOS Manufacturer’s OS

Price 0.3 million KRW 0.5 million KRW 0.1 million KRW

I Choose: A _____ B _____ C _____

4. Results and Discussion

Our purpose in this study is to examine the reasons for the failure of smart TVs from consumer
perspectives. To investigate the main factors of this failure, we did not include an option for not
buying a smart TV in the conjoint analysis. To provide more detailed information about the reasons
for smart TV failure from a consumer viewpoint, we divided our analysis into two parts. First, we
analyzed consumer preferences for each smart TV attribute with a mixed logit model when all
respondents were assumed to buy a smart TV. Based on the estimation results from the first part,
we compare the consumer preference between characteristics of traditional TVs and smart TVs,
and investigate the difference between traditional TVs and smart TVs from consumer perspectives.
Second, we used a binary logit model to analyze the main factors explaining why consumers do not
have an intent to purchase a smart TV. Based on the estimation results from the second part of our
analysis, we investigate how to cross the chasm of smart TVs from the viewpoints of consumers.

4.1. Consumer Preference for Smart TV

In the first part, a mixed logit model is used to analyze the consumer preference for smart
TV which consisted of six attributes. Mixed logit model can allow consumers’ heterogeneity by
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assuming the specific distribution of each attribute’s coefficient in advance. Generally, because
impacts of each attribute on consumer preference are varied depending on socio-demographic
information of consumers, normal distribution is used as the distribution of an attribute’s coefficient.
However, because all consumers have the same direction of preference for some attributes such as
price and definition, we assume that these coefficient vectors follow log-normal distribution. Our
mixed logit model uses a unit of 76,800 pixels for definition, 10 inches for screen size, 10% level
for number of applications, and 1 million KRW for the price of a smart TV. We defined the other
attributes (possibility of 3D service, iOS, and Android) as dummy variables with no possibility for
3D service and manufacturer’s OS set as reference. Moreover, to provide an economic value for each
attribute, we also analyzed the RI and MWTP for each attribute based on 2000 draws generated from
the distribution of the estimation results. The results of the mixed logit model are shown in Table 5.

Table 5. Estimation results for smart TV (TV set type).

Attribute Distribution Mean Variation Average Relative
Importance (%) Median MWTP

Definition log_normal 2.1698 ** 87.1098 ** 11.47
137,105.9

(KRW/100,000
pixel)

Screen Size normal ´0.2321 ** 0.2387 **
24.62

201,065.8
(KRW/10 inch)

Screen Size2 normal 1.7644 ** 2.5433 **

Possibility of
3D Service normal 1.0511 ** 0.9883 ** 6.28 293,742.6 KRW

Number of
Applications normal 1.874 ** 1.3275 ** 9.32 61,649.7

(KRW/10%)

iOS normal 0.0492 0.6486 ** 4.00 5345.9 KRW

Android normal 1.3673 ** 0.5008 ** 8.10 461,466.6 KRW

Price log_normal ´6.9374 ** 262.2128 ** 36.21 -

Note: ** Significant at 5% level. Screen Size2 represents the quadratic term of screen size.

The results show that all attributes are statistically significant at the 5% level. For screen size,
which is a characteristic of traditional TV, we assumed that consumer preference is non-linear, so we
used a quadratic form. Based on our estimation results, consumer preference for screen size follows
a U-shape and can be divided into two consumer groups: those who prefer a relatively small screen
and those who prefer a relatively large screen with a reference of 65.7 inches. In addition, the results
show that in general, consumers significantly prefer a large number of applications and prefer 3D
service. As for OS, consumers prefer Android to both iOS and a manufacturer’s OS at the 5% level.
Compared with the results of [30], who analyzed consumer preference for tablet PCs, consumer
preference for OS could vary depending on the smart device. Our results suggest that Android could
have an advantage over other OSes in the smart TV market.

On the other hand, when we analyzed the RI for each attribute, we found interesting results.
Among the attributes, consumers consider screen size (RI = 24.62%) and definition (RI = 11.47%) as the
main factors, behind only price. In other words, consumers set a higher value on the characteristics of
a traditional TV than on the characteristics of a smart TV when making a purchase decision for a smart
TV. Therefore, we can conclude that the failure of smart TV stems from the small value and hedonism
consumers give characteristics of a smart TV such as applications, OS, and 3D. When asked why they
do not want to purchase a smart TV, 50.5% of respondents answered that they do not need a smart TV
because they have enough smart devices. Thus, consumers do not perceive smart TV to have unique
features compared with other smart devices. According to [10], three important factors in adoption
of new technology are usability, utility, and hedonism. Therefore, smart TV makers should consider
utility and hedonism in promoting smart TV.
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To provide an economic value, we analyzed the MWTP of each attribute. The results show
that for a smart TV that can use 3D service, consumers’ MWTP is 293,742.6 KRW. In addition,
if the number of applications increases by 10%, consumers’ MWTP is 61,649.7 KRW, on average.
Information about consumers’ MWTP can be used to establish pricing policies for smart TVs,
depending on technological improvement.

To compare consumer preferences by smart TV type, we also analyzed consumer preference for
set-top box type units. For this analysis, we used the 451 respondents who said they preferred a
set-top box type. The estimation results are shown in Table 6 and are consistent with those for TV
set type smart TVs except for OS preference. The consumer preference for OS in a set-top box type is
Android, manufacturer’s OS, and iOS in descending order.

Table 6. Estimation results for smart TV (set-top box type).

Attribute Distribution Mean Variation Average Relative
Importance (%)

Median
MWTP

Number of
Applications normal 2.3867 ** 8.6353 ** 29.53 37,587.19

(KRW/10%)

iOS normal ´0.9964 ** 2.5182 ** 20.10 ´111,419 KRW

Android normal 0.7045 ** 3.531 ** 20.70 52,456.9 KRW

Price log_normal ´0.2996 ** 2.0742 ** 29.66

Note: ** Significant at 5% level.

4.2. Purchase Intention for Smart TV

In our second analysis, we used a binary logit model to analyze the main factors for smart
TV failure. We consider socio-demographic variables (sex, age, income, and education level) and
behavioral information (daily average internet use time, daily average time watching TV, ratio of
watching VOD to watching TV, recognition of cloud computing services, number of smart devices
owned, and experience using a second screen) as explanatory variables. We define education level as
a continuous variable and set graduate from high school as 1. Male, recognition of cloud computing
services, and experience using a second screen are defined as dummy variables. For instance, if
consumers know what cloud computing service is, we set this variable to 1.

In our data set, 226 of the 1450 respondents already possessed a smart TV. We assumed that
226 respondents have purchase intention for a smart TV. In addition, we asked purchase intention for
a smart TV from the 1224 remaining respondents. Survey results show that 642 of 1224 respondents
(52.5%) do not have purchase intention for a smart TV. In particular, respondents who are female
and in their 20s show relatively low purchase intention for a smart TV. Due to the missing data for
explanatory variables, we used 1421 samples for analysis. Based on the purchase intention data and
explanatory variables, we estimate the effects of the different variables on purchase intention (Table 7).
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Table 7. Estimation results for purchase intention of smart TV.

Variables Mean Relative Importance (%)

Constant ´3.7962 ** 28.65%
Male 0.2846 ** 2.15%
Age 0.0333 ** 9.80%

Education level 0.0156 0.35%
Income 0.0005 3.74%

Daily average internet use time ´0.0196 2.81%
Daily average time watching TV 0.2638 ** 21.90%

Ratio of watching VOD to watching TV 0.0066 ** 4.99%
Recognition of cloud computing services 0.2932 ** 2.21%

Number of smart devices owned 0.2366 ** 19.65%
Experience using a second screen 0.4963 ** 3.75%

Note: ** Significant at 5% level.

The estimation results show that female and younger consumers have significantly lower
purchase intention than male and older consumers. Most of the behavioral variables affect purchase
intention for smart TV, except for daily average internet use time. When we analyzed the RI for each
explanatory variable, we found that daily average time watching TV and number of smart devices
owned are the most critical factors for purchase intention for a smart TV. According to [31], the daily
average traditional TV viewing time in the U.S. has decreased since 2012 because of the diffusion of
smart devices and over-the-top video services. Thus, it will be difficult to improve purchase intention
for smart TV by increasing traditional TV consumption. An effective way to increase purchase
intention for smart TV is thus to promote the diffusion of smart devices. Therefore, in order to
improve the possibility of success for smart TV, stakeholders should try to encourage the sales of
smart devices firstly.

5. Summary and User-Centered Strategy for the Success of Smart TV

Since smart phones were first released in the mobile market, various smart devices have been
developed and released in related markets, such as TV, automobile, home, and so on. Although many
previous cases, such as smart phones and tablet PCs, have been huge successes in the market, smart
TVs have grown relatively slowly [32], and the ratio of TV set type to set-top box type smart TVs is
expected to decrease by 2018 [33]. Therefore, this paper has investigated the reasons for the failure
of smart TVs from the viewpoint of consumers and here suggests a direction for market strategies to
improve the diffusion of smart TVs.

The analysis consists of two parts: the first part is to use the mixed logit model to identify the
difference of consumer preference between a characteristic of traditional TV and smart TV based
on the stated-preference data collected from conjoint analysis, and the second part is to use binary
logit model to analyze the impact of consumers’ socio-demographic and behavioral information on
purchase intention for smart TV. The results of the first part of our analysis show that consumers set
a higher value on the characteristics of traditional TV (definition, screen size) than on the specific
functions of smart TVs (applications, 3D, OS). Therefore, the key reason for the failure of smart TV
is that it lacks key functions to encourage its diffusion. The results of the second part of our analysis
show that younger and female consumers have significantly lower purchase intention for smart TVs
than older and male consumers. On the other hand, consumers with a large number of smart devices,
higher TV/VOD consumption, and experience using a second screen have higher purchase intention.
Among the various factors we analyzed, the most practical way to improve purchase intention for a
smart TV is encouraging the diffusion of smart devices.

In the age of 2G mobile networks, consumers could not freely access social network services,
search engines, e-commerce, or entertainment through their mobile devices. Accordingly, it
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was necessary to evolve from 2G to 3G networks and from feature phones to smart phones.
Apple and Google both applied the business model that was successful in smart phones to smart
TV. However, whereas users actively input their intentions into cell phones and tablet PCs, which
have the characteristic of making consumers “lean forward”, TV is a device with “lean back”
characteristics. Users want to control a TV simply with a remote control. To secure a specialty and
make it different from other smart devices, smart TV should maintain the property of traditional
TV and be linked with smart devices consumers already use. If a smart TV provider offers an
environment in which consumers can use a smart TV in a traditional “lean back” way and use other
“lean forward” devices linked to the smart TV as a second screen, it could satisfy both users who want
to watch TV comfortably on the couch and those who want to find information while watching TV.

In an ever-changing environment, the competitive advantage of a firm is not sustainable over
the long term [34], and resisting change presents more risks for firms. Accordingly, firms reposition
themselves, change current processes, and create new products or services to increase the probability
of business success and sustainability. However, such attempts by firms are not always successful,
and to sustain their business competitiveness, user-centered strategies based on the analysis of target
consumers are necessary. In the case of the TV industry, the number of technologies being used in
newer TV sets is increasing and the product life becomes shorter. Therefore, it is getting harder for
firms to sustain their market power and business competitiveness. In that sense, the results of this
paper suggests the direction of market strategies to cross the chasm of smart TVs. Even though this
paper is limited in that the estimation results are from the stated preference data, which are responses
to a hypothetical situation, the advanced methodology and the unique data set shed light on the
sustained growth of the TV industry.

Author Contributions: Yuri Park conceived of the research concept; Jungwoo Shin and Yuri Park designed the
survey and collected data; Jungwoo Shin analyzed the data; Daeho Lee contributed to progress of research idea
and provided the strategies. Junwoo Shin and Yuri Park and Daeho Lee wrote the paper. All authors have read
and approved the final manuscript.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Watkins, D. Global Smart TV Sales Forecast for 88 Countries: 2007 to 2017. Strategy Analytics. December
2012. Available online: https://www.strategyanalytics.com/default.aspx?mod=reportabstractviewer&a0
=8072 (accessed on 19 October 2015).

2. Kim, M. The Comparison of Usage Pattern of Smart Devices; KISDI STAT Report 13-02; KISDI: Seoul, Korea,
2013. (In Korean)

3. Jeong, J.W.; Lee, D.H. Inferring search intents from remote control movement patterns: A new content
search method for smart TV. IEEE Trans. Consum. Electron. 2014, 60, 92–98. [CrossRef]

4. Jeong, J.W.; Hong, H.K.; Lee, D.H. Ontology-based automatic video annotation technique in smart TV
environment. IEEE Trans. Consum. Electron. 2011, 57, 1830–1836. [CrossRef]

5. Kwon, H.J.; Hong, K.S. Personalized smart TV program recommender based on collaborative filtering and
a novel similarity method. IEEE Trans. Consum. Electron. 2011, 57, 1416–1423. [CrossRef]

6. Park, J.S.; Jang, G.J.; Kim, J.H.; Kim, S.H. Acoustic interference cancellation for a voice-driven interface in
smart TVs. IEEE Trans. Consum. Electr. 2013, 59, 244–249. [CrossRef]

7. Pyo, S.; Kim, E.; Kim, M. Automatic and personalized recommendation of TV program contents using
sequential pattern mining for smart TV user interaction. Multimed. Syst. 2013, 19, 527–542. [CrossRef]

8. Linda, M.; Gehring, B.; Hannich, F.; Wüthrich, A. User experience of video-ondemand applications for
smart TVs: A case study. In Design, User Experience, and Usability. User Experience Design Practice; Lecture
Notes in Computer Science; Springer International Publishing: Cham, Switzerland, 2014; Volume 8520,
pp. 412–422.

9. Ko, H.T.; Change, C.; Chu, N.S. An empirical investigation of the consumer demand for digital television
application services. Behav. Inf. Technol. 2013, 32, 397–409. [CrossRef]

15965

http://dx.doi.org/10.1109/TCE.2014.6780930
http://dx.doi.org/10.1109/TCE.2011.6131160
http://dx.doi.org/10.1109/TCE.2011.6018902
http://dx.doi.org/10.1109/TCE.2013.6490266
http://dx.doi.org/10.1007/s00530-013-0311-7
http://dx.doi.org/10.1080/0144929X.2011.608810


Sustainability 2015, 7, 15955–15966

10. Shin, D.H.; Hwang, Y.; Choo, H. Smart TV: Are they rellay smart in interacting with people? Understanding
the interactivity of Korean smart TV. Behav. Inf. Technol. 2013, 32, 156–172. [CrossRef]

11. Bae, Y.; Chang, H. Adoption of smart TVs: A Bayesian network approach. Ind. Manag. Data Syst. 2012, 112,
891–910. [CrossRef]

12. Kim, M.K.; Park, J.H. Demand forecasting and strategies for the successfully deployment of the smart TV in
Korea. In Proceedings of the 2011 13th International Conference on Advanced Communication Technology
(ICACT), Seoul, Korea, 13–16 February 2011; pp. 1475–1478.

13. Lee, S. A study on acceptance and resistance of smart TVs. Int. J. Contents 2012, 8, 12–19. [CrossRef]
14. Prabhala, S.; Ganapathy, S. Emerging artificial intelligence applications: Transforming television into smart

technology. In Semantic Methods for Knowledge Management and Communication; Springer: Berlin, Gemany;
Heidelberg, Gemany, 2011; pp. 311–318.

15. Shin, D.H.; Kim, T. Smart TV as a social platform. In iConference 2013 Proceedings; ischool: Berlin, Germany,
2013; pp. 673–681.

16. Son, M.; Kim, M.Y. A segmentation of potential smart TV users based on the adoption intention and
adoption timing of smart TV’s. Entrue J. Inf. Technol. 2013, 12, 131–149.

17. Rivington, J. Smart TV in 2015: How Android TV, webOS + Others are Changing the Game, Techradar
2015. Available online: http://www.techradar.com/news/television/how-android-tv-webos-firefox
-os-and-tizen-powered-smart-tv-into-a-new-age-1279578 (accessed on 29 October 2015).

18. Anthony, S. 3D TV Is Dead, Extremetech 2013. Available online: http://www.extremetech.com/
extreme/145168-3d-tv-is-dead (accessed on 29 October 2015).

19. McFadden, D. Conditional Logit Analysis of Qualitative Choice Behavior. In Frontiers of Econometrics;
Zarembka, P., Ed.; Academic Press: New York, NY, USA, 1974; pp. 105–142.

20. Train, K. Discrete Choice Methods with Simulation; Cambridge University Press: Cambridge, UK, 2003.
21. Train, K.; Sonnier, G. Mixed logit with bounded distributions of correlated partworths. In Applications of

Simulation Methods in Environmental and Resource Economics; Alberini, A., Scarpa, R., Eds.; Kluwer Academic
Publishers: Boston, MA, USA, 2004.

22. Allenby, G.M.; Rossi, P.E. Marketing models of consumer heterogeneity. J. Econom. 1999, 89, 57–78.
[CrossRef]

23. Edwards, Y.D.; Allenby, G.M. Multivariate analysis of multiple response data. J. Market. Res. 2003, 40,
321–334. [CrossRef]

24. Huber, J.; Train, K. On the Similarity of Classical and Bayesian Estimates of Individual Mean Partworths.
Market. Lett. 2001, 12, 259–269. [CrossRef]

25. OECD. OECD Internet Economy Outlook; OECD Publishing: Paris, France, 2012.
26. The Korea Herald. Korea Tops Smartphone Penetration Rate in 2012. 25 June 2013. Available online:

http://www.koreaherald.com/view.php?ud=20130625000556 (accessed on 31 October 2015). (In Korean).
27. Raghavarao, D.; Wiley, J.B.; Chitturi, P. Choice-Based Conjoint Analysis: Models and Designs; Taylor &Francis

Group, LLC.: New York, NY, USA, 2011.
28. Green, P.E.; Srinivasan, V. Conjoint analysis in consumer research: Issues and outlook. J. Consum. Res. 1978,

5, 103–123. [CrossRef]
29. Green, P.E.; Srinivasan, V. Conjoint analysis in Marketing: New development with implications for research

and practice. J. Market. 1990, 54, 3–19. [CrossRef]
30. Choi, J.Y.; Shin, J.; Lee, J. Strategic demand forecasts for the tablet PC market using the Bayesian mixed logit

model and market share simulations. Behav. Inf. Technol. 2013, 32, 1177–1190. [CrossRef]
31. Statista Inc. Daily Average TV Consumption per Capita in the U.S. in the 3rd Quarter of 2012,

2013 and 2014, by Type of Content (in Minutes). Available online: http://www.statista.com/
statistics/373391/daily-tv-consumption-in-the-us-content-type/ (accessed on 19 October 2015).

32. Meeker, M. 2014 Internet Trends. Kleiner Perkins Caufield & Byers (KPCB). 28 May 2014. Available online:
http://www.kpcb.com/blog/tag/Internet%20Trends (accessed on 19 October 2015).

33. Media & Entertainment. Majority of US Internet Users to Use a Connected TV by 2014. 13 June 2014.
Available online: http://www.emarketer.com/Article/Majority-of-US-Internet-Users-Use-Connected-TV-
by-2015/1010908 (accessed on 19 October 2015).

15966

http://dx.doi.org/10.1080/0144929X.2011.603360
http://dx.doi.org/10.1108/02635571211238509
http://dx.doi.org/10.5392/IJoC.2012.8.3.012
http://dx.doi.org/10.1016/S0304-4076(98)00055-4
http://dx.doi.org/10.1509/jmkr.40.3.321.19233
http://dx.doi.org/10.1023/A:1011120928698
http://dx.doi.org/10.1086/208721
http://dx.doi.org/10.2307/1251756
http://dx.doi.org/10.1080/0144929X.2011.634435


Sustainability 2015, 7, 15955–15966

34. Jiao, H.; Alon, I.; Koo, C.K.; Cui, Y. When should organizational change be implemented? The moderating
effect of environmental dynamism between dynamic capabilities and new venture performance. J. Eng.
Technol. Manag. 2013, 30, 188–205. [CrossRef]

© 2015 by the authors; licensee MDPI, Basel, Switzerland. This article is an open
access article distributed under the terms and conditions of the Creative Commons by
Attribution (CC-BY) license (http://creativecommons.org/licenses/by/4.0/).

15967

http://dx.doi.org/10.1016/j.jengtecman.2013.01.005

	Introduction 
	Model 
	Survey and Data 
	Results and Discussion 
	Consumer Preference for Smart TV 
	Purchase Intention for Smart TV 

	Summary and User-Centered Strategy for the Success of Smart TV 

