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What are the relative importance of smart car utilities from consumer perspective 

and who will lead them? 

 

Jiyoun Park1, Changi Nam2, Hye-jin Kim3, Seongcheol Kim4 

 

Abstract 

 

The long-standing signification of car is expected to accompany a big change, which 

results in the concept of smart car that can not only improve traffic safety by driving and 

controlling themselves like robots, but also entertain passengers and support their 

productive activities through connection to the Internet. Many related companies are 

seeking to enter the smart car market to take a leadership in the growing smart car market. 

While there are some researches regarding advanced technologies regarding smart car, 

there are relatively few efforts that focus on the standpoint of market demand. This study 

thus aims to understand customer value on upcoming smart car through evaluating the 

relative importance of idiosyncratic key services of smart car based on analytic hierarchy 

process analysis. In addition, this paper also evaluates firms and industries that are 

expected to perform well the preferred services through expert survey. The results show 

that the most important service is driving assistance, followed by infotainment, and IoT 

hub. Furthermore, Samsung Electronics ranked the highest, followed by Hyundai Motor, 

Naver, and SKT. In terms of industries, the rank is in the order of IT equipment 

manufacturers, platform providers, automobile manufacturers, and network providers. 
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This analysis could help companies diagnose their capabilities and recognize their 

strengths and weaknesses.  

 

1. Introduction 

 

Traditionally car has been recognized as a mean of transportation to support movement 

of human-beings. This long-standing signification of car is expected to accompany a big 

change (Aoyama, 2012; Buckl et al., 2012; Mitchell, Borroni-Bird, & Burns, 2010). The 

change is taking place in every aspect of car such as driving mode, power source and 

usage pattern resulting in a new imagination of future car which is explained as 

autonomous, connected, electric and shared (ACES) vehicle by McCarthy & O’Keeffe 

(2016) and Underwood (2014) and as shared autonomous electric vehicles (SAEVs) by 

Collie, Rose, Choraria & Wegscheider (2017). Following the introduction of this kind of 

new concept car, some related studies name this future car as ‘smart car’ and describe it 

as car that can not only improve traffic safety by driving and controlling themselves like 

robots, but also entertain passengers and support their productive activities through 

connection to the Internet (Huang, Chen, Chou, Hwang, & Lee, 2016; James, 2012; Y. 

Zhou et al., 2013). In this regard, introduction of smart car is “compelling us to reimagine 

how transport is delivered and promising a new era of safe, secure, and enjoyable 

transport” (McCarthy and O’Keeffe, 2016).  

In the era of the smart car, automobile will be equipped with state-of-art technologies 

over autonomous driving, electric battery, artificial intelligence and internet connection 

(Huang, Chen, Chou, Hwang, & Lee, 2016; James, 2012; Wang, Zeng, & Yang, 2006). 

Although these functions are partially realized in the present, this study is conducted 

based on the future state when they are fully realized. In particular, autonomous driving 

without any driver’s intervention and vehicle connectivity with the large amount of real 

time data will be reality in the future. Based on these sophisticated future technologies, 

smart cars will be equipped with various functions, and this study focuses on the ones 

that customers directly use and benefit from them in order to investigate the market 

aspects of smart car. 

As automobile evolve into smart car and embrace various related technological fields, 
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not only traditional automobile manufacturing and developing companies, but companies 

from other related fields including new entrants are competing one another to take a 

leadership in the smart car market. Since the technology of various fields such as 

machinery, Information and Technology (IT), and operating system is combined, 

companies involved in those technology groups are entering smart car industry through 

expanding their fields. For instance, a traditional vehicle manufacturing company, 

Hyundai announced to reform itself to Information Technology (IT) firm. BMW and 

Daimler also agreed to cooperate together on IT field, recognizing its importance in the 

upcoming vehicle model. IT and platform companies are, on the other hand, heading 

toward automobile field. For instance, Samsung embarked on automobile hardware 

device field; Apple and Google have been applying patents on automobile field and 

developing Apple and Google car separately. Moreover, new entrant, Tesla, founded by 

Elon Musk with no experience in automobile but in IT and aerospace, boosted automobile 

industry’s transition toward smart car. 

While various related companies are introducing advanced technologies and concepts 

to realize smart car, there are relatively few researches and efforts that focus on analyzing 

smart car from the standpoint of market demand. Technology-oriented development 

should be accompanied by market-oriented studies to become finally successful in the 

market (S.-E. Lee, Choi, & Kim, 2017; Wind & Mahajan, 1997). Focusing on customers 

and satisfying them is important (Drucker, 1954), especially in new product development 

(Salomo, Steinhoff, & Trommsdorff, 2003). Understanding customer can not only 

improve financial performance (Narver & Slater, 1990), but it can also result in 

competitive advantage through delivering superior customer value (Woodruff, 1997).  

This study thus aims to understand customer value on upcoming smart car through 

evaluating the relative importance of idiosyncratic key services which can be provided 

by smart car to its customers. First, categorizing functions developed to be newly 

equipped with smart car, this paper measures consumer’s preference over idiosyncratic 

functions of smart car based on analytic hierarchy process (AHP) analysis. Next, the paper 

evaluates firms and industries that are expected to perform well preferred functions 

through expert survey. 

The remaining part of this paper is organized as follows. Section two discusses research 
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background and literature survey to develop research questions, and the explanation of 

research model is section three. Section four analyzes the relative importance of key 

functions from customer perspective, and evaluating possible leading firms and industries 

is in section five. Finally, conclusion is in section six.  

 

2. Research Background and Literature Survey 

 

2.1 Conceptualizing smart car 

 

The common lexicon for future cars is autonomous and connected (CAR, 2017; IEEE, 

2018). Telefonica (2014) forecasts that 90% of new cars will be connected by 2020. 

ITSJPO (n.d.) of United States of Department of Transportation (USDOT) describes 

connected car as a life-saving automobile that shares information with other vehicles, 

roads, infrastructure, and devices to enhance the safety of driving. Foley & Lardner LLP 

(2017) explains that communication-enabling sensors support this communication. And 

CAAT (n.d.) categorizes communication types into vehicle to infrastructure, vehicle, the 

cloud, pedestrian and everything. All of them encompass autonomous and connected 

attributes; however, their meaning represents that autonomous driving is one of the 

properties obtained through connectivity. Moreover, the technical studies on smart car 

establish connectivity attribute as a fait accompli (Kong, Kim, & Hong, 2016; Lajmi, 

Kammoun, & Alimi, 2015; Satam, Pacheco, Hariri, & Horani, 2017). In this sense, we 

assume connected car as a superordinate concept of autonomous driving and thus simply 

define smart car as connected car. Since connected car shows different functions 

depending on the connected target; we divided these functions into three categories of 

driving assistance, infotainment, and Internet of Things (IoT) Hub as shown in Table 1. 

First, driving assistance function implies intrinsic role of automobile to support 

movement and driving. Connected to all the constituents of traffic system such as vehicles, 

pedestrians, obstacles, and traffic infrastructure, smart car can recognize surrounding 

subjects and traffic signal, properly recognize stop and acceleration point and carry them 

out by itself (Chen et al., 2017; Gora & Rüb, 2016). This function is expected to carry 

benefits of safe driving, efficient driving and accident prevention (Siemens, 2015). 
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Second, infotainment function refers to the automobile’s ability to enhance the comfort 

and enjoyment of passengers while driving. Connected to the Internet and the cloud, 

passengers can instantly utilize diverse services or search information (Amadeo, Campolo, 

& Molinaro, 2012; J. Kim, Kim, & Nam, 2016). Moreover, connectivity with passengers 

based on artificial intelligence allows smart car to communicate with passengers (Gkikas, 

2016). Smart car can communicate with passengers to recognize and execute commands 

and it can also support passengers to experience various services such as watching movies. 

working with documents and managing financial activities, thereby improving enjoyment 

and convenience of time spent in the car. 

Third, IoT Hub function represents linkage between automobile and existing IoT system 

to utilize embedded services through controlling the system in the car (He, Yan, & Da 

Xu, 2014; I. Lee & Lee, 2015). Connected to existing IoT hub and devices, smart car will 

improve the quality of life for passengers. It can remotely control and manage devices at 

work or home, and monitor itself and besides passengers. 

 

Table 1. Definition of smart car 

Major 

Connectivity 

Function Explanation Benefit 

V2Vehicle 

V2Pedestrian 

V2Infastructure 

V2Everything 

Driving 

Assistance 

- supporting 

movement and 

driving 

 

- safe driving, 

efficient driving 

and accident 

prevention 

V2Cloud 

V2Driver 

Infotainment - enhancing the 

comfort and 

enjoyment of 

movement 

 

- experiencing 

various services 

during the most of 

time spent in the 

car  

V2Device 

V2Home and Office 

IoT Hub - utilizing embedded 

services of existing 

IoT system 

- improving quality 

of life by remotely 

controlling device 
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 at work or home 

  * V2 stands for Vehicle to 

 

2.2 Customer’s perspective of smart car market 

 

Importance of understanding new market from customer perspective has long been 

emphasized. Business profitability shows positive relationship with market orientation 

(Kohli & Jaworski, 1990; Narver & Slater, 1990), which specifically indicates necessity 

to understand customer, to provide better value accordingly, and to satisfy them (Day, 

1998; Jaworski, Kohli, & Sahay, 2000; Slater & Narver, 1999). Understanding customer 

perspective is emphasized especially in new product development (Gaynor, 1990), 

because it determines success or failure (R. G. Cooper & Kleinschmidt, 1987) and 

establishes superiority of the new product (Maidique & Zirger, 1985). In this sense, 

several new product development studies focused on discovering customer needs (Bonner, 

2010; Lau, 2011; Salomo et al., 2003). 

Automobile is commonly manufactured by companies and sold in the market to general 

consumers. Since the intrinsic purpose of company is to make a profit in general (R. 

Cooper & Kaplan, 1991; Magretta, 2002), they manufacture automobiles, develop 

technologies, and plan advanced models in order to make profit (Sisodia, Wolfe, & Sheth, 

2003; Zott & Amit, 2008). For profitable operation of company, these activities should 

be designed to secure marketability by attracting customer selection (Krasnikov, 

Jayachandran, & Kumar, 2009). Therefore, up until now in in the existing automobile 

industry, a number of social science research have been actively conducted to understand 

the market. For instance, some automobile attributes which were considered to be related 

to customer purchase decision were explored by Byun (2001) . He arranged the process 

and factors composing customer’s vehicle purchase decision and analyzed the 

background for selecting specific vehicle model in the actual market. In addition, factors 

affecting automobile market demand were analyzed in order to form adequate market 

strategies and increase marketability by several studies (Fantazzini & Toktamysova, 2015; 

Korenok, Hoffer, & Millner, 2010; Löffler & Decker, 2012; Pauwels, Silva-Risso, 

Srinivasan, & Hanssens, 2004). 
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However, in the upcoming smart car research, only technical field has been actively 

considered such as smart car hardware to support autonomous and enjoyable driving 

(Broggi et al., 2013; Isenberg, Goebl, & Baumgarten, 2012), and software installed not 

only inside the vehicle to support smart operation (Mammeri, Zhou, Boukerche, & 

Almulla, 2014; Ruiz, Juez, Schleiss, & Weiss, 2015) but also outside the vehicle to 

support communication (Hansini, Elizabeth, Hemapriya, & Kavitha, 2016). And thus, in 

this paper we recognize the necessity of understanding smart car market on the basis of 

customer’s perception. Customer analysis can support forecasting and planning 

promising technologies through understanding customer satisfaction (Noh, Song, & Lee, 

2016) as well as planning technology that meet customer’s future needs (Ju & Sohn, 2015). 

In this sense, we try to add a meaningful implication to provide the direction of 

developing future technology for the successful introduction of smart car in the market 

by analyzing what kind of future smart car technology should be needed to cope with 

customer’s requirements in the market. 

 

2.3 Research questions 

 

Even though smart car is introduced in the market with advanced technologies, 

generating revenues in the market is not guaranteed unless it is marketable. Understanding 

customers is, therefore, necessary to improve marketability of smart car, and this study 

attempts to understand customers through analyzing utilities that they desire to enjoy 

through smart car, which would guide how smart car should evolve. Moreover, this paper 

evaluates how participating firms in smart car business are expected to well realize 

utilities based on expert’s perception, which could provide relative ranking among 

participating firms by the way of integration with customer’s perception of various 

utilities of smart car attributes. This study thus raises two research questions. 

1) What are the customer utilities of the key services of smart car?  

2) Who will fit better to realize the key utilities among participating companies? 

First, we will investigate customer needs for smart car. In detail, preferred services and 

degree of the preference will be analyzed. This study restricts the research scope to 

services provided through technologies embedded in smart cars rather than smart car 
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technologies themselves in order to focus on customer preference on benefits they enjoy 

through smart cars. Thus, we summarize idiosyncratic services provided through smart 

car in AHP model and conduct customer survey accordingly. Since customers will 

actually select and utilize smart cars, customer survey investigating their utilities is 

suitable to judge key services they want to enjoy. 

Secondly, we will try to predict which participating firm could become a leading 

company in the future smart car market by deriving companies that are expected to well 

realize the key utilities. Since this requires technical understanding of the smart car and 

related companies, expert survey is conducted. 

 

3. Research Model  

 

3.1 Analytic hierarchy process model 

 

Analytic hierarchy process (AHP) is a technique for organizing decision-making 

process that forms hierarchical structure (Saaty, 1980). It can capture intuition of 

evaluators through pairwise comparison (Y. Lee & Kozar, 2006), thereby measuring 

relative importance and priority weights (Á lvarez, Moreno, & Mataix, 2013). Weight is 

measured through comparison between the elements in the same level and the final weight 

can be obtained through multiplying the weights obtained at each of the upper and lower 

level5. In many literatures, AHP is used in measuring priorities over market choices. For 

                                           
5 For example, if we compare three factors in the same layer pairwise, there are three 

pairs of comparison (3C2=3). Survey respondents mark from 1 to 9 in either direction 

considering the relative importance of factor A or B. The example of survey question is 

as follows; 

Please read the conceptual definition of each factor, and check the one you prefer when 

choosing smart car. 1 means two factors are equally important, 3 means slightly more 

important, 5 means important, 7 means more important, and 9 means most important. 

 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9  

Factor A                  Factor B 
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instance, Vargas and Saaty (1981) analyze whether it is better to buy and capitalize or to 

lease the goods that the company needs. Structuring various economic and noneconomic 

factors affecting purchase decision through AHP structure, they try to find out the best 

purchase solution. Bahmani et al. (1986) organize the hierarchy of complicated and 

diverse criteria that customers worry about choosing airline. This study also uses AHP 

methodology to predict customer’s airline choice behavior based on the investigation of 

customer’s preferences on decision criteria.  

In applying AHP to the case of smart car, it should be addressed first what kind of 

elements should be placed in hierarchical structure. This study only considers utilities that 

are added as car evolves into smart car, and therefore instead of the smart car body itself6, 

it concentrates on the utilities that are mounted on smart car. Smart car, defined as 

connected car, provides various utilities depending on where it is connected to, this study 

has largely divided utilities into three categories based on the connected targets. Since 

this study is focusing on what kinds of smart car utilities should be delivered in the future, 

it excludes functions that were traditionally installed in the automobile. More specifically, 

it organizes utilities expected to be provided additionally as the car evolves into smart car, 

and investigates the customer preference over them based on the AHP model.  

This study proposes AHP model of key utilities of smart car in two levels. Each element 

of the model should be independent and more specific as hierarchy gets lower. Thus, the 

first level is composed of the major utilities provided by smart car to customers and the 

second level is composed of sub-utilities that make up each major ones. Major 

idiosyncratic utilities of smart car and their subordinates are shown in Figure 1. The first 

level is composed of driving assistance, infotainment, and IoT hub. In the second level, 

nine subordinate functions are organized under each major function: autonomous driving, 

smart navigation, vehicle control and diagnosis, secretarial function, application, Fin-tech, 

smart home and office, smart health and smart phone and individual device.  

 

                                           

6 This study assumes that smart car is well manufactured such that technical features are 

well materialized, transmission speed of the connectivity is stabilized, and security 

technology is advanced enough. 
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Figure 1. AHP model for key services of smart car 

 

 

3.1.1. Driving Assistance 

 

The smart car implies the future version of the automobile, and therefore, it will inherit 

the original role of movement for transportation. Connected with other vehicles and 

subjects on the roads as well as traffic systems, smart car is expected to provide optimal 

transportation (Siemens, 2015). Smart car can drive itself without driver intervention 

(Funk, 2015), determine the best route (Wu & Horng, 2017), and monitor and diagnosis 

itself (Yun & Choi, 2014). As car evolves into smart car, the movement function is 

expected to lead innovation of the automobile industry as one of the major advanced 

services. 

 

3.1.1.1 Autonomous Driving 

 

Autonomous driving refers to the service to allow the vehicle to run on its own without 

driver intervention by recognizing other vehicles, pedestrians, obstacles, traffic signals 

and speed limits, and so on. Technologies to recognize environmental and traffic 

conditions and to make prompt and appropriate responses through critical decisions are 

being developed (Koesdwiady, Soua, Karray, & Kamel, 2017). National Highway Traffic 

Safety Administration (NHTSA) of U.S.A. divides the degree of automation into five 

levels, among which level five, the highest level, implies vehicle being able to perform 

all the driving functions under all the conditions without driver’s help. The Advanced 
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Driver Assistance Systems (ADAS) technology currently being developed belongs to 

level two and three. Since it can only support drivers to make less accidents through 

providing alarm or restricting car movement when it seems to get out of the lane or get 

close to other vehicles, driver must be ready to take control of the movement in the level 

two and three. However, the role of the driver is reduced from level four, and it is almost 

gone at level five. And therefore, the meaning of autonomous driving in this paper is that 

smart car will be able to detect traffic sign or speed limit and to take the driver’s role 

(Mammeri, Boukerche, Feng, & Wang, 2013), and consequently the passengers will not 

have to intervene in driving, but be able to take their time and use other services in the 

vehicle while moving. 

 

3.1.1.2 Smart navigation 

 

Smart navigation means a guiding service that grasps the optimal route in consideration 

of real-time traffic information such as congestion zones and accidents, and driver's 

preference. As the smart car gets connected to the traffic system and traffic subjects, it 

will be able to provide intelligent navigation service by recognizing instant traffic system 

information (Ruiz et al., 2015). It will also optimize driving algorithm through extracting 

necessary traffic information (Yuan Yuan et al., 2013) and autonomously adapt to 

changing traffic context (Wu & Horng, 2017).  

Moreover, human-machine interaction (HMI) navigation is being developed that 

recognizes the intention of the passengers (Lopes, Nunes, Vaz, & Vaz, 2010; Ross & 

Burnett, 2001; Vasilijevic, Omerdic, Borovic, & Vukic, 2012). According to them, 

navigation service will, in the future, be able to determine the best appropriate route 

considering passenger’s intention and real-time traffic situation. For example, if the driver 

prefers to watch the night view at night time, smart car sets up a route to arrive at the 

destination at a suitable time while seeing the night view in a comprehensive manner 

considering the congestion zone point and the destination position in the evening. 

 

3.1.1.3 Vehicle control and diagnosis 
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Vehicle control and diagnosis service means the ability of smart car to check the vehicle 

condition in real time so that the vehicle can move safely. In detail, it can detect a problem 

and notify it with solutions through a car display or connected devices. Vehicle condition 

monitoring technology is progressing day by day. It can not only diagnose states of car 

such as battery states (You, Park, & Oh, 2017), motor torque (H. Zhou, Liu, & Yang, 

2018), and tire force (Jung & Choi, 2018), but it can also detect broken parts of motor 

(Otero, de la Barrera, Bossio, & Leidhold, 2018) and malfunctions (Su & Chen, 2016).  

Automotive connectivity can improve the monitoring technology and provide new 

knowledge and service through enabling the interaction among network participants 

(Varshney, 2004; Y. Wang, Taher, & van den Heuvel, 2012). For example, on-board 

diagnosis system supporting vehicle maintenance and safety has been developed to detect 

vehicle conditions beyond malfunction (Hu, Yan, Tian, Wang, & Cao, 2010). As 

connectivity technology being adopted, on-board diagnostic system became able to 

transmit information to the cloud computing server and realize more accurate diagnosis 

(Jhou, Chen, Tsay, & Lai, 2013) As such, smart car equipped with connectivity 

technology will be able to continuously accumulate data, monitor it, diagnose the problem, 

and provide appropriate solution. 

 

3.1.2. Infotainment 

 

Infotainment is a compound terminology of information and entertainment. For instance, 

in-vehicle infotainment (IVI) utility refers to the automobile’s ability to enhance the 

comfort and enjoyment of passengers while driving, which shows significant industrial 

growth and customer demands (J. Kim et al., 2016). As the electrical system installed in 

the vehicle secures connectivity, it becomes able to provide a variety of infotainment 

systems (D.-h. Kim & Lee, 2016). Specifically, connectivity with the Internet and the 

cloud allows passengers to instantly utilize diverse services or search information 

(Amadeo et al., 2012). Moreover, connectivity with passengers based on artificial 

intelligence provides interactive system supporting communication between passengers 

and car based on former’s needs (Gkikas, 2016).  
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3.1.2.1 Secretarial function 

 

The secretarial service allows the vehicle to recognize the command of the passengers 

and perform it based on the human-machine interaction (HMI) and artificial intelligence 

(AI) technologies that support communication between vehicle and passengers. For 

example, if the smart car is settled to introduce weather when the clap is recognized twice 

consecutively, each time the passenger claps twice, the car will search for the weather 

today and tomorrow and will deliver weather information. Moreover, if the passenger is 

supposed to travel to another area tomorrow, the car will identify the schedule and check 

the weather on the trip area to deliver additional weather information. 

HMI is developing toward vehicle’s substituting passengers’ action and creating 

relationship with them beyond just supporting service usage (de Visser, Pak, & Shaw, 

2018). For example, Amazon's Alexa, a voice-enabled AI system, is already built in 

BMW. Moreover, various vehicle manufacturing companies such as Hyundai, Mercedes-

Benz, and Volkswagen have introduced connected car system equipped with interactive 

artificial intelligence platform in the Consumer Electrics Show (CES) 2018. 

 

3.1.2.2 Application 

 

Application service means that the vehicle passengers can use various functions such 

as game, communication, music appreciation, document work, etc. through the 

applications installed in the vehicle without the help of a separate device such as a smart 

phone. Smart car customers expect to be productive and entertained while moving (James, 

2012). And Huang et al. (2016) predicts that personalized service will be provided 

through downloading applications to smart car. As smart car gets equipped with an 

operating system like a smart phone, passengers can listen to music or use the Internet 

through the basic function set. Moreover, certain individually preferred services can be 

downloaded separately as application can be conveniently used in a personalized form. 

In other words, the application attribute has the characteristic that connected technology 

and operating system are integrated to form optimized infotainment space for passengers. 

With this feature, it can be said that the smart car possesses the role of an individual IT 
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device beyond that of movement supporting machine. These applications are known to 

support various infotainment activities such as multimedia services (Jiau et al., 2015), 

games (Telefonica, 2014), and e-book (Hartwig et al., 2000). 

 

3.1.2.3 Fin-tech 

 

Fin-tech service means that a car becomes a customized financial space for passengers 

to carry out financial activities such as settlement, remittance, and investment. When the 

passenger asks fin-tech service to send his/her brother a bill, the car recognizes the voice, 

transfers the amount from the connected account, and notifies the passenger that the 

remittance has been completed through the screen or voice of the smart car. In addition, 

the purchase amount can be automatically charged after passing the payment section of 

drive-through stores. 

Recognizing the importance of fin-tech service of smart car, technical problems over 

security and network is now being solved for a long time to realize vehicular commerce 

(W. Li, Wen, Su, & Jin, 2012; Varshney, 2005). R. Morgan (2017) predicts that vehicle 

in the future will have the ability to make payments and support other banking services. 

And now manufacturers are designing automobiles with payment service such that GM 

has introduced connected car with e-commerce system to provide Internet payment 

services, and Ford introduced blueprint for car commerce market designed with card 

makers. 

 

3.1.3 IoT Hub 

 

Internet of Things (IoT) means that most of intelligent objects used in everyday life are 

connected to the Internet based on the global network infrastructure and exchange 

information one another (S.-E. Lee et al., 2017). The IoT hub supports seamless 

management of other smart objects at the edge of multiple networks and increases 

network capacity (Cirani, Ferrari, Iotti, & Picone, 2015; Yu Yuan, 2012). As upcoming 

smart car is regarded as emerging IoT hub (Khan & Ghamri-Doudane, 2015; Yaqoob et 

al., 2017), it will be interlinked with the existing IoT systems, utilize embedded services 
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through controlling the systems in the car, and finally increase the utility of IoT era (He 

et al., 2014; I. Lee & Lee, 2015).  

 

3.1.3.1 Smart home and office 

 

Smart home and office utility means the ability of smart car to remotely control and 

manage devices at home and work. On the way home from work, passengers can double 

check whether air conditioner at office is turned off and turn on air conditioner at home 

to cool the house in advance. Additionally, rice cooker can be remotely settled to 

complete cooking around the time passengers arrive at home. Smart car enables 

customized individual interaction through harmonizing several environments of car, 

home, and office (Cook & Das, 2007). Transferring information from smart car to 

workplace and home and vice versa, smart car is evaluated to increase the utility of smart 

home (Urry, 2004). 

 

3.1.3.2 Smart health 

 

Smart health refers to the smart car utility to monitor passengers’ health status and to 

provide high-quality healthcare services through wearable devices such as smart watches 

and in-vehicle sensors. Smart car can be equipped with healthcare service through 

connection with IoT device through which it can secure huge amount of health data (I. 

Lee & Lee, 2015). Moreover, it can monitor passengers’ biological signal through in-

vehicle sensors especially installed on a chair (Baek, Chung, Kim, & Park, 2012; Walter, 

Eilebrecht, Wartzek, & Leonhardt, 2011). Based on connectivity, smart car would be a 

hub to support smart hospital and improve health through supporting interaction with 

health care centers, immediately responding to health problems and suggesting 

appropriate schedule to visit. For example, sending information to health monitoring 

center, smart car can support smart hospital system where healthcare information is 

updated in real time base through connected objects (Khalid, 2016; Shah & Yaqoob, 

2016). 
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3.1.3.3 Smart phone and individual devices 

 

Smart phone and individual devices will be connected to smart car. If this is the case, 

songs, telephones, internet windows, documents, etc., which have been carried on a 

personalized device, can be continued without a lag and car can be remotely controlled 

via personalized devices. Like Bluetooth technology, automobiles have been linked to 

mobile phones and other device. (Leen & Heffernan, 2001). In detail, services such as 

remote control, vehicle inspection and automatic version upgrade are provided (B.-H. Lee, 

An, & Shin, 2011). This connectivity can not only broaden value proposition through 

availing various applications (Porter & Heppelmann, 2014) and but also improve the 

quality and scope of vehicle communication through enriched communication 

capabilities of other devices (Abid, Chung, Lee, & Qaisar, 2012; Lu, Cheng, Zhang, Shen, 

& Mark, 2014). 

 

4. AnalysisⅠ: The relative importance of key services from customer perspective 

 

4.1 Data collection and analysis 

 

The proposed AHP model was tested for the potential customers of smart car market 

through on-line survey. The survey questionnaire is sent only to driving license holders 

with individual car and intention to use smart car in the future. The survey was conducted 

through three steps. First, definition of smart car and detailed description of the upcoming 

utilities are provided in order to support respondents’ understanding on the context of the 

smart car we have defined. Next, AHP model and brief technical explanations for twelve 

utilities were provided. Real-life examples about future experience of smart car 

passengers based on each utility are provided additionally for the better understanding. 

Finally, pairwise comparisons are conducted based on consumer preference over 

idiosyncratic utilities provided by smart car in order to analyze what kinds of utilities 

increase the value of smart car. 

Reliability of survey response was measured through calculating consistency ratio (CR). 
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Consistency ratio less than 0.1 is generally assured; however, less than 0.2 is also 

considered tolerable (Saaty, 1983). Since CR between 0.1 and 0.2 is generally accepted 

in social science studies (S. Kim & Kim, 2016; S.-E. Lee et al., 2017; Yang, Kim, Nam, 

& Min, 2007), this study also regarded responses with CR less than 0.2 as acceptable.  

After filtering response reliability through measuring CR value, 428 out of 553 survey 

responses were found to be adequate. Among those respondents, 211 were male and 217 

were female. Since respondents were restricted to driving license holders, all the 

respondents were aged above twenty. 89 respondents were aged between 20 and 29; 95 

between 30 and 30; 87 between 40 and 49; 80 between 50 and 59; 77 were above 60s. 

Most of the respondents had university degree and distribution of respondents was high 

in the order of high school, college, graduate school and elementary and middle school. 

111 respondents spent less than an hour to drive a car in one week; 115 spent one to three 

hours; 80 spent three to five hours; 122 spent more than five hours. Among 428 driving 

respondents, 138 had less than five years of driving experience and 290 had more than 

five years of driving experience. And among those 428 respondents, 174 used internet 

less than five hours in one week and 254 used more than five hours. Table 2 provides 

description of the respondents’ profile. 

 

Table 2. Respondents sample profile 

Gender 
Male 211 

Female 217 

Age 

(year) 

20-29 89 

30-39 95 

40-49 87 

50-59 80 

Over 60 77 

Education 

Elementary/Middle school 2 

High school 69 

College (2-year degree) 51 

University (4-year degree) 263 
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Graduate School 43 

Driving time 

(in one week) 

Less than 1 hour 111 

1-3 hours 115 

3-5 hours 80 

More than 5 hours 122 

Driving experience 
Less than 5 years 138 

More than 5 years 290 

Internet usage time 

(in one week) 

Less than 5 hours 174 

More than 5 hours 254 

Total 428 

 

4.2 Result 

 

As described in Table 3, driving assistance is the most important criterion in the first 

level of the AHP model with the weight of .559. The weights of infotainment (.231) and 

IoT hub (.211) are similar to each other and show large gap with driving assistance. The 

highest preference for the driving assistance utility represents that vehicle’s indigenous 

function of movement, which is inherited from the main function of existing car, is also 

considered to be important in the smart car market. In other words, consumers still 

perceive that the main function of smart car is driving.  

There are two kinds of perception about smart car. One could regard smart car as the 

next-generation smart device and the other as the next-generation car. Based on the fact 

that consumers focus more on driving assistance than on infotainment and IoT hub, it can 

be inferred that customers still perceive smart car more as the vehicle that provides utility 

of transportation movement than the device that provides personal utilities like smart 

phone. Therefore, it might be possible to view smart car in the form of a futuristic vehicle.  

Sometimes, it is mentioned that the expanding the driving role of smart car increases 

traffic safety, meanwhile, there is also strong concern about the increased driving role of 

smart car in the real life due to the hot news that human accidents caused by Tesla and 

Uber autonomous vehicles have appeared frequently. Nevertheless, consumer preference 
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shows that they do not significantly consider the negative impression but welcome 

increased role of the automobile. 

Local weight represents customer’s preference bounded under the certain one utility on 

the first level. In terms of local utility score of driving assistance, the weight of vehicle 

control and diagnosis (.403) is the highest, followed by autonomous driving (.360) and 

smart navigation (.237). Under the superordinate infotainment level, the weight of 

secretarial function (.477) is the highest and those of application (.297) and Fin-tech (.226) 

do not show any big difference. In terms of IoT hub criteria, even though smart home and 

office (.371) shows the highest weight, it does not show much difference with the second 

highest criterion, smart phone and individual device (.366). The weight of smart health 

(.263) is the lowest. 

The global weights of nine utilities on the second level represents ultimate priority in 

the preference of each utility in total, which can be calculated through multiplying the 

weight of superordinate criterion and that of subordinate. Over all, the preference for the 

three subordinates of driving assistance utility are higher than others. Because the weight 

of superordinate criterion, driving assistance, is much higher than the other two, three 

subordinate services of driving assistance, vehicle control and diagnosis (.225), 

autonomous driving (.201), smart navigation (.132) all rank top three services 

consecutively. This implies that the most preferred service is vehicle control and 

diagnosis because it is directly related to the safety of driving. Next, autonomous driving 

is perceived to be important because it is indirectly support safety through conducting 

idealistic driving in the future. In sum, vehicle’s indigenous function of movement still 

shows importance in the future’s smart car market. 

Under the criteria of infotainment and IoT hub, secretarial function (.110) rank highest, 

followed by in the order of smart home and office (.078), smart phone and individual 

device (.077), application (.069), smart health (.055), Fin-tech (.052). The relatively lower 

scores of those subordinate services represent that the utilities obtained from the 

convenience of passengers and their quality of life under the umbrella of infotainment 

and IoT hub are lower than those from the three subordinates of driving assistance of 

vehicle control and diagnosis, autonomous driving, and smart navigation.  

Finally, the utilities of smart health and Fin-tech are ranked lowest. These two utilities 
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are related to the possibility to infringe on privacy issues which specifically require higher 

security level and could cause troubles that are particularly vulnerable to privacy and 

sensitive to monetary problems. Even if we assumed full technologies, consumers are less 

willing to use these utilities through smart car. In sum, the overall ranking of global 

weight shows that consumers desire that they could enjoy convenient driving first, and 

next life pattern in a way that does not infringe on their privacy. 

The utility preference from smart car may differ according to age, driving time, driving 

experience, and internet usage time. The aged may be more interested in healthcare, and 

previse complex technologies. Additionally, the more driving time, the greater the 

preference for driving convenience and enjoyment; the higher Internet usage time, the 

higher the preference over internet usage utilities. However, even if the preferences are 

classified by those criteria, there is no significant difference in preference degree and 

ranking. 

 

Table 3. AHP criteria weights and ranks 

Criteria 
Weight 

(WC) 
Sub-criteria 

Local weight 

(WL) 

Global weight 

(WG=WC☓WL) 

rank 

Driving 

assistance 
0.559 

Autonomous driving 0.360 0.201 2 

Smart navigation 0.237 0.132 3 

Vehicle control and 

diagnosis 

0.403 0.225 1 

Infotainment 0.231 

Secretarial function 0.477 0.110 4 

Application 0.297 0.069 7 

Fin-tech 0.226 0.052 9 

IoT hub 0.211 

Smart home and office 0.371 0.078 5 

Smart health 0.263 0.055 8 

Smart phone and 

individual device 

0.366 0.077 6 
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Figure 2. AHP scores in the preference model 

 

 

5. AnalysisⅡ: Evaluating leading parties from expert perspective 

 

5.1 Data collection and analysis 

 

We have derived relative importance in the utilities that consumers desire to enjoy with 

smart car through consumer survey based on AHP model. Those with high utilities 

represent the consumer’s preferred value that the participating companies in the smart car 

market should pursue. Companies well realizing them might be able to satisfy customer 

needs, get selected by customers, and finally become the leading parties in the future’s 

smart car market. In this sense, we try to evaluate, among those who seek to enter the 

smart car market, which company could well provide preferred utilities.  

Evaluating the abilities of those companies requires background knowledge of smart 

car technologies and related services, and besides it requires understanding of associated 

companies. However, due to the fact that customers have low level of technical 

knowledge (Reinhardt & Gurtner, 2011), expert analysis is required to provide better 

quality of new product development (Wind & Mahajan, 1997). Ozer (1999) and 

Tiilikainen (2011) mention that experts can provide prospects of new product based on 

technological understanding. Moreover, Eris and Leifer (2003) and P. Li (2016) adjusted 

expert analysis in developing products. For these reasons, expert survey is conducted in 

this paper to evaluate the perceived ability of such companies in the future. 
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The scope of the experts is set to include researchers, practitioners, and professionals 

who at least completed doctoral course and who have been engaged in smart car research. 

Due to the fact that bias or preference toward certain companies could affect the survey 

response, we excluded experts who were closely related to the companies or who were 

conducting projects with them. In order to integrate the expert opinion without 

compromising on one side, a number of experts are contacted over various fields 

converged in smart cars. 

The survey questionnaires were sent to 84 experts via e-mail or in person, and 52 of 

them replied. As shown in Table 4, among 52 experts, 15 are affiliated to public research 

institutes, 35 to universities and 2 worked for public enterprises. Respondents’ specialties 

are distributed in the order of Machinery, Telecommunication, Technology Management, 

Computer Science, Electronics and Media. 

 

Table 4. Respondents profile and background as expert 

Affiliation 

Public Research Institute 15 

University 35 

Public Enterprise 2 

Specialty 

Machinery 13 

Electronics 6 

Computer science 8 

Technology Management 11 

Telecommunication 12 

Media 2 

Total 52 

 

The expert survey is conducted twice, first, based on the company, and next on the 

industry. The former can comprehensively consider company's strategy, knowledge, and 

capabilities, however, due to the fact that it is based on a particular company, it may have 
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limitation in generalization. Therefore, the evaluation based on the industry is performed 

once again to control company specific consideration. In detail, how well each of the 

company or industry could implement the nine utilities of the smart car is evaluated. The 

10-point Likert scale was used. The scores evaluated for each utility was multiplied by 

the global weight, and summed up by companies and industries separately. And 

consequently, we could obtain the score and rank for each company and industry 

separately. 

Related industries are categorized into four industries. The first two industries of IT 

device and automobile could be related to smart car hardware part. The remaining 

industries are associated with software part. The third industry of platform supports task 

commitment and various services based on the Operating System, and the fourth industry 

of communication supports the connected function of the smart car. Moreover, the biggest 

and leading Korean companies that seek to enter smart car market in each of the four 

industries are selected as the representative companies in the future’s smart market: 

Samsung Electronics, Hyundai Motor, Naver, and SK Telecom (SKT). 

IT device manufacturing companies desire to interpret smart car as the next-generation 

smart device. Since smart car is viewed as connected IT machine rather than vehicle, they 

are worth participating in competition. In other words, they believe that IT device, that 

they have been developing so far, is just changing its form into the rolling form. The 

automakers are developing an improved version of vehicle to step into the next paradigm 

of the market, as they have been doing so far as leaders in the market based on the 

rationale that they have the best understanding of the automobile. Platform companies 

consider that smart car is the product that can best be realized through their capabilities. 

Because smart car cannot work without an operating system, they could think the 

capabilities of the platform company are essential. On the other hand, smart car cannot 

actualize its utilities unless it is connected. As a result, a network company that supports 

connectivity is also entering the market with its existing competitiveness.  

 

5.2 Result 

 

When it comes to evaluation based on companies, Samsung Electronics ranked the 
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highest, followed by Hyundai Motor, Naver, and SKT. In terms of industries, the rank is 

in the order of IT equipment manufacturers, platform providers, automobile 

manufacturers, and network providers. Comparing the results of the expert survey in the 

aspect of company and industry, the first and the forth rankings are parallel; yet the second 

and the third rankings are slightly different.  

Samsung Electronics and IT equipment manufacturing industry are marked the first 

places in all utilities except for the driving assistance sector and and Fin-tech utility. Both 

Hyundai Motor and the automobile manufacturing industry are ranked high in the driving 

assistance sector. The scores for utilities that are directly or indirectly associated with 

automobile operation such as autonomous driving and vehicle control and diagnosis are 

especially high; however, the scores for other utilities are inferior to those of others. And 

platform and network industries and the companies belonging to each of them, Naver and 

SKT, are placed in the middle rank overall. And generally platform industry and the 

company are marked higher than network industry and company. 

This analysis shows that IT device manufacturing companies are most likely to lead the 

smart car market among the four types of companies entering smart car business. Smart 

car becomes close to IT device that delivers and receives information through connected 

networks, and performs mechanical processing and commanded mission. Since IT device 

manufacturers have been developing and introducing similar infotainment and IoT hub 

utilities through other devices, they are already filled with required technical capabilities 

and manpower. However, the result shows that their competency is low for the utilities 

that are regarded as the most important from customer perspective, driving assistance 

sector. Therefore, their weakness on the most important sector implies that even though 

IT device manufacturing companies are most likely to lead the smart car market, it might 

be necessary to corporate with vehicle manufacturing companies. 

Vehicle manufacturing companies understand the basic functions of automobile the best. 

They are, thus, evaluated to well realize utility related to vehicle hardware such as vehicle 

control and diagnosis, and autonomous driving. However, they might lack experience and 

manpower over other utilities. A high degree of understanding the basic functions of 

automobile may be advantageous in the evolution toward smart car, however, the 

traditional values limited to the existing paradigm of the vehicle may interfere the change 
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toward next paradigm7. Thus, strong concentration on existing know-how and capability 

could prevent them getting along with the evolution to the next paradigm, smart car. 

While both platform operating system and 5G communication are key technologies to 

actualize smart car, the analysis shows that retaining these capabilities is not enough to 

lead the smart car market. Thus, the companies in these industries would better find 

cooperative partners in IT device or vehicle manufacturing industries.  

 

Table 5. Evaluation based on the company 

 Hyundai Samsung Naver SKT 

Autonomous driving 67.1 (1) 51.1 (3) 55.1 (2) 50.0 (4) 

Smart navigation 42.8 (3) 38.9 (4) 48.0 (2) 50.3 (1) 

Vehicle control and 

diagnosis 

91.4 (1) 53.3 (2) 46.8 (3) 45.0 (4) 

Secretarial function 27.1 (4) 41.3 (1) 36.1 (2) 33.7 (3) 

Application 15.2 (4) 26.4 (1) 24.9 (2) 22.2 (3) 

Fin-tech 8.4 (4) 18.5 (1) 17.2 (2) 15.3 (3) 

Smart home and office 15.1 (4) 29.3 (1) 23.2 (3) 25.4 (2) 

Smart health 10.8 (4) 19.8 (1) 15.6 (2) 15.2 (3) 

Smart phone and 

individual device 

17.8 (4) 32.2 (1) 24.0 (3) 25.3 (2) 

Total 295.7 (3) 310.6 (1) 290.9 (3) 282.4 (4) 

 

Table 6. Evaluation based on the business group 

 
Vehicle 

manufacturing 

IT device 

manufacturing 

Platform Network 

telecommunication 

Autonomous driving 62.7 (1) 57.5 (2) 55.9 (3) 55.9 (3) 

Smart navigation 45.9 (3) 47.7 (2) 45.1 (4) 48.2 (1) 

                                           
7 For example, due to this kind of lock-in phenomenon, Nokia died out in the smart 

phone market. 



26 

 

Vehicle control and 

diagnosis 

92.9 (1) 53.6 (3) 54.7 (2) 50.0 (4) 

Secretarial function 26.8 (4) 38.7 (1) 38.7 (1) 30.3 (3) 

Application 15.5 (4) 25.7 (1) 25.6 (2) 21.0 (3) 

Fin-tech 8.4 (4) 17.1 (2) 17.8 (1) 14.9 (3) 

Smart home and office 15.2 (4) 28.8 (1) 26.8 (2) 26.5 (3) 

Smart health 11.0 (4) 19.4 (1) 17.9 (2) 16.7 (3) 

Smart phone and 

individual device 

20.0 (4) 31.5 (1) 26.9 (3) 27.4 (2) 

Total 298.5 (3) 319.8 (1) 309.5 (2) 290.8 (4) 

 

6. Conclusion 

 

Automobile industry which has incrementally progressed in the fixed boundary as a 

rolling machine with engine for a long time without big changes is drawing great attention 

with upcoming disruptive innovation toward smart car. In addition, the related companies 

are seeking to enter the smart car market to take a leadership in the growing smart car 

market.  While they are introducing advanced technologies and concepts to realize smart 

car, there are relatively few researches and efforts that focus on analyzing smart car from 

the standpoint of market demand.  

This study thus aims to understand customer value on upcoming smart car through 

evaluating the relative importance of idiosyncratic key services which can be provided 

by smart car to its customers. Therefore, this paper first measures consumer’s preference 

over idiosyncratic functions of smart car based on analytic hierarchy process (AHP) 

analysis, and next, evaluates firms and industries that are expected to perform well the 

preferred functions through expert survey.  

The results show that the relative importance is in order of driving assistance, 

infotainment, and IoT hub. The highest preference for the driving assistance utility, with 

large gap with the other two, represents that vehicle’s indigenous function of movement 

is still considered to be important in the smart car market. In other words, the findings 

implies that consumers are focusing more on driving assistance than on infotainment and 
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IoT hub, and thereby, it can be inferred that customers still perceive smart car more as the 

vehicle that provides utility of transportation movement than the device that provides 

utilities like smart phone. Thus, it might be possible to view smart car in the form of a 

futuristic vehicle.  

The results of evaluation on the firms through expert survey show that Samsung 

Electronics ranked the highest, followed by Hyundai Motor, Naver, and SKT. In terms of 

industries, the rank is in the order of IT equipment manufacturers, platform providers, 

automobile manufacturers, and network providers. This analysis shows that IT device 

manufacturing companies are most likely to lead the smart car market since smart car 

becomes close to IT device that delivers and receives information through connected 

networks, and performs mechanical processing and commanded mission. While vehicle 

manufacturing companies understand the basic functions of automobile better than others, 

they might lack the competitive edge in other utilities. Finally, although platform 

operating system as well as 5G communication are key technologies to actualize smart 

car, retaining these two capabilities is not enough to lead the smart car market.  

This analysis suggests that companies need to diagnose their capabilities and to 

recognize their strengths and weaknesses. In this way they would be able to take 

advantage of their strengths and overcome weaknesses through complementing 

vulnerable utilities. This study would provide guidelines for companies entering smart 

car market to diagnose themselves and accordingly design strategies for the future. 

Moreover, it also raised the importance of researching smart car market based on the 

perceptions of consumers and experts. 

This study has some limitations. First, it does not encompass the possibility of a new 

entrant. Because smart car demands a high level of skills, manpower, and infrastructure 

over wide range of departments, initial entry would not be easy. Yet, there is a possibility 

that innovative subjects such as Tesla could emerge. Second, there may be a discrepancy 

between the predicted and the actual reality in the future. As no one knows exactly what 

the future holds, the results of this study may not be parallel to the actual reality in the 

future in term of preferred utilities and leading company. However, this study could have 

its implication on understanding market at the present point of time regarding the market 

movement toward future evolution. Finally, this empirical analysis is limited to Korean 
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market. The different results might be possible in other countries depending the condition 

of their smart car markets. The global comparison could be included in further study 
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