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Abstract 

Smart toys, a new type of toy, becomes prevalent in the global market because of its 

fantastic user experience from interacting with various smart toys. Although past 

literature has concerned the smart toy field, not enough research focus on consumer 

behavior in the Chinese smart toy market that is a vast and promising market for smart 

toy producers. Besides, although past literature has verified the effect of product 

innovativeness, consumer innovativeness, and perceived value on consumers’ purchase 

and adoption intention, the relationships among them still need more study. This 

research explores the mechanism of how consumer innovativeness leads to consumers’ 

willingness to pay via perceived product innovation and perceived value. Data analys is 

based on surveys of 399 Chinese people reveals that perceived product innovation and 

consumer innovativeness contribute to the willingness to pay. Subsequently, perceived 

social value, one of the dimensions of perceived value, mediates the path between 

perceived product innovation, and willingness to pay. Next, as the level of consumer 

innovativeness increases, the effect of perceived product innovation on social value 

becomes strong. Furthermore, perceived product innovativeness and perceived social 

value mediate the path between consumer innovativeness and consumers’ willingness 

to pay. This study provides suggestions for researchers and practitioners.  

Keywords: smart toys, perceived product innovativeness, consumer innovativeness, 

perceived value, willingness to pay. 
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1. Introduction 

The extensive adoption of the internet of things (IoT) and digitalization have led 

manufacturers into the Industry 4.0 age, a smarter and faster production age (William, 

2014). Smart toys are one type of smart products that incorporate smart technologies 

into a traditional product to achieve a fantastic playing environment through multimed ia 

use and interactive usability (Kara et al., 2013). As an emerging product category in the 

toy industry, smart toys have quickly attracted consumer attention. According to the 

NPD Group (2018), the fastest-growing category in the toy industry in the first half of 

2018 was youth electronics, which would continue increasing in 2019 due to the 

popularity of robotic/interactive playmates. The same report also predicted that high-

tech products in the toy industry would be the mainstream in the future.  

At present, most of the existing research study smart toys focusing on the 

technology application (e.g., Yang, et al., 2018) and educational experience (e.g., Ekin, 

et al., 2018). Though a better understanding of consumers’ attitudes could provide 

valuable suggestions to the smart toys industry for future development and enrich the 

literature on consumers’ responses to the innovative products, limited researchers study 

the consumers’ responses to the smart toys. Many researchers studied the consumer 

adoption behavior on new products, and they proposed several traditional research 

models, for example, Theory of Reasoned Action (TRA) (Fishbein and Ajzen, 1975), 

Theory of Planned Behavior (TPB) (Ajzen, 1991), Technology Adoption Model (TAM) 

(Davis, 1989), Enhanced Technology Acceptance Model (TAM2) (Venkatesh and Davis, 

2000), Unified Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh et 

al., 2003), and Innovation Diffusion Theory (Rogers, 1995). Such research models 

identify the dominant factors influencing consumers to accept smart toys. 

However, two problems remain for solving in studying consumers’ responses to the 

new products. First, the traditional models pay attention to the influence of new 

products’ advanced attributes on consumers’ acceptance but ignore the influence of the 
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innovation itself on consumers’ intention. Roehrich (2004) proposes that people tend to 

seek novelty for stimulation need, independence toward others’ communica ted 

experience, and uniqueness. Accordingly, product innovation may be a significant 

trigger of consumers’ buying intention. Second, only studying adoption behavior on 

new products is not enough for the real world (i.e.market of new products). Even though 

consumers accept one new product, they may not pay for it when facing many choices 

in real life. For example, in the real market, the price of smart toys is usually higher 

than that of traditional toys in the same category. If consumers prefer to choose smart 

toys, in general, they will pay a relatively high price. Conversely, if consumers are not 

willing to pay for the extra money for the new attributes, they may choose traditiona l 

products even though they are interested in the new products. In this case, the question 

that should be paid attention to is not only whether consumers accept the new products 

but also whether they are willing to pay the additional money for the novelty. Based on 

these two questions neglected, this paper proposes two research questions: (1) Does 

consumer innovativeness and product innovation stimulate consumers’ paying behavior 

regarding smart toys? (2) How does product innovation influence consumers’ paying 

behavior? 

This research contributes to both literature and practice. As product innovation 

mainly emerges in organizational studies, our research opens a new insight into 

studying product innovation from the consumers’ perspective. The findings indicate 

that consumers’ perceived product innovation can be regarded as a significant factor 

influencing consumers’ buying behavior, extending the previous research on studying 

the influential factors of consumers’ buying behavior. Furthermore, this research 

encourages consumer researchers to pay attention to not only adoption behavior but 

also consumers’ paying behavior. The finding that supports the positive effect of 

consumer innovativeness on consumers’ paying behavior enriches the literature on the 

consequences of consumer innovativeness. In practice, this research helps the sellers of 

smart toys to acknowledge the importance of emphasizing the unique and novel 

attributes of products in stimulating consumers’ perceived product innovativeness. Also, 
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the market targeting group can be more specific into people who have high 

innovativeness traits and seek after high technologies, because those consumers are 

easy to generate a favorable impression and positive evaluation on the new products. 

Moreover, the introduction of products and advertising could be more personalized and 

social network orientated. 

This study introduces the background to the research and the constructs in Part 2. 

Based on the theoretical background, the paper then proposes the hypotheses and the 

research model in Part 3. Next, the research methods are presented in Part 4, includ ing 

the research context, sampling and data collection, measurements, and analys is 

approach. The following part 5 demonstrates the results of the reliability and valid ity 

analysis and hypotheses testing. Next, the contributions to theory and practice and the 

limitations are discussed in Part 6. Finally, Part 7 concludes the entire study. 

2. Theoretical background 

2.1. Smart toys 

 Smart toy is broadly defined as “a device consisting of a physical toy component 

that connects to one or more toy computing services to facilitate gameplay in the Cloud 

through networking and sensory technologies to enhance the functionality of a 

traditional toy” (Hung et al.,p.128, 2017). Compared with traditional toys, smart toys 

integrate with sophisticated sensors, actuators, chips, and wireless communica t ion 

equipment that support the use and interaction of multimedia to cultivate a fantastic 

playing environment with various tasks and joyful experience for users (Kara et al., 

2013; Kara et al., 2014). What distinguishes smart toys from electronic games is the 

existence in the form of a physical entity, and they can link the virtual world and reality 

to create multidimensional play environments (Ekin et al., 2018; Cagiltay et al., 2014). 

Cagiltay et al. (2014) categorize smart toys into several types by different standards. 

By the criteria of task pattern, smart toys can be grouped as behavioral-task or 

cognitive-task toys and non-behavioral task toys. By the criteria of interaction pattern, 

smart toys can be grouped as interact-with-computers toys or self-contained toys. 
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Behavioral-task toys require users to complete interactions with toys by conducting a 

series of behaviors. A typical example of this kind of toy is Furby, an electronic robotic 

toy (Hasbro, 2005). Furby can respond to users through twinkling eyes or changing the 

color of its eyes as its tail is pulled out or tickled. Besides, Furby can speak Furbish, a 

unique language, and it can learn language by itself (Hasbro, 2012). Furthermore, new 

Furbys will gradually “grow” from infants whose “brains” are like blank pieces of paper 

to “mature ones” who have different personalities resulting from the different ways of 

interaction. Different from behavioral-task smart toys, cognitive-task smart toys can 

help users learn. An example is Go!GO! Smart Animals, a set of animal-shaped toys 

that can talk and sing for infants (VTech, 2014). As these animals are put in seven fixed 

places, the toys can respond to users with appropriate phrases and music, reporting their 

names, their animal category, the starting letter of their name, and their status. 

With the improvement of the design and the technology, several toy manufacture rs 

have integrated the cognitive tasks and behavioral tasks into one product. The most 

common form in the market is unassembled robots. This type of product first requires 

users to build and then program the control of the robot. For example, LEGO released 

a toy named Boost Creative Toolbox, which won the Tech Toy of the year in 2018 (Tran, 

2018). Users can download the apps and follow the step-by-step instructions to build a 

robot with 840 pieces, sophisticated sensors, and motors (Mangis, 2017). After 

assembling, users can interact with the robot through a simple computer program taught 

by the tutorials on the apps. The process of assembling and programming provides users 

with lots of fun and knowledge of skills, enhancing users’ cognitive capabilities. 

Another categorization of smart toys proposed by Cagiltay et al. (2014) is from an 

interaction perspective, including interact-with-computer toys and self-contained toys. 

They asserted that the major difference is that interact-with-computer toys regard the 

physical entity as an auxiliary; in contrast, self-contained interaction toys provide users 

with settings, spaces, or environments without requiring the support of external 

computers.  

However, with the prevalence of applications (apps), more and more toy 
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manufacturers are incorporating app technology into their products to achieve a 

convenient and fantastic playing environment. For instance, the manufacture rs 

designed an application for users of Furby, providing a virtual world to help users 

complete tasks such as feeding, cleaning, and healing. Unlike the interact-with-

computer toys that cannot respond to users if the app is unavailable, self-conta ined 

smart toys can provide more functions and help users complete further tasks with the 

assistance of applications and interact with the users without applications.  

2.2. Perceived product innovativeness  

The common agreement in the literature on innovation is that product innovation 

plays a vital role in a company’s further development. Based on the degree of product 

innovation, which means the extent of changes in the production and the rate of new 

product introductions (Calantone et al., 1994; Yalcinkaya et al., 2007), Kleinschmidt 

and Cooper (1991) divided product innovativeness into three degrees, including high, 

moderate and low. Highly innovative products can be divided into new-to-the-world 

products and new product lines. Moderately innovative products refer to new items in 

existing product lines and also new product lines for the firms rather than the whole 

market. Finally, low innovative products are improved products. Different from 

Kleinschmidt and Cooper (1991), many researchers only split product innovation into 

two classifications, incremental and radical (e.g., Chandy and Tellis, 1998; Lee et al., 

2017; Rubera and Kirca, 2012). Radical product innovation uses substantially different 

core technology, and incremental product innovation involves minor improvements to 

satisfy existing customer demand. However, different types of product innovation 

emerge, ranging from incremental to radical. Kahn (2018) lists seven types that are  

generally recognized, including new uses, line extensions, product improvements, new 

markets, cost reduction, new category and new-to-the-world. 

Since many researchers who devote to studying the path from product innovation 

to organizational performance regard product innovation as an integral whole rather 

than something to be classified, they figure out debatable conclusions on the effect of 

product innovation as they pay attention to different types of product innovation in their 
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surveys. For example, Aksoy (2017), Kuncoro and Suriani (2018), and Muigai and 

Gitau (2018) used 5-points scales in questionnaires and found that product innovation 

positively influences the market performance, financial performance, and sustainab le 

competitive advantages. However, Dhanora et al. (2018) found that product innovation 

has an inverted U-shaped relationship with market power by studying panel data. In 

contrast, Yalcinkaya et al. (2007)’s findings failed to support the relationship between 

product innovation and market performance. Therefore, researchers may narrow the 

product innovation into one type in the study. 

Given that consumers’ judgments of product innovation merely depend on the 

product attributes (McNally et al., 2010; Fu and Elliott, 2013), the product innovation 

in this research mainly concerns innovative changes to products, such as new functions 

and new designs. Therefore, the single judgment standard by consumers may elimina te 

the influence of the variety of product innovation classifications. This research adopts 

the term “perceived product innovativeness,” which is defined as the degree to which a 

product viewed by consumers possesses new and unique attributes as compared with 

other homogenous products, to describe consumers’ perception of the innovation of the 

smart toy. In particular, the researcher adopts the term “innovativeness” instead of 

“innovation.” Innovation in the Collins dictionary is defined as a new thing of doing 

something or the introduction of new ideas, methods, or things, and innovativeness is 

defined as the quality of being innovative. Since the perceptions of the degree of 

innovativeness of a product are different individual by individual, the research deems 

that “perceived product innovativeness” is more suitable in this study. 

2.3. Consumer innovativeness 

There is no doubt that new product responses are related to consumer 

innovativeness, which means exploring individual innovativeness is of significance. 

The first study that relates individual innovativeness to personality traits was by 

Midgley and Dowling in 1978. They defined the individual innovativeness as the extent 

to which an individual can accept new knowledge and make innovative decisions 

without the influence of others, and highlighted its independence against the 
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communicated experience, situational effects, and product category. In the same article, 

Midgley and Dowling (1978) put forward two measurable categories of individua l 

innovativeness. The first one is innate innovativeness that is related to a personality 

trait, and the second one is actualized innovativeness that is involved in innovative 

behavior. Innate innovativeness is defined as a generalized unobservable personal 

inclination regarding innovation in the cross-product context (Im et al., 2003). 

Subsequent researchers also used synonyms to label this construct, such as global 

innovativeness, open-processing innovativeness, and dispositional innovativeness 

(Bartels and Reinders, 2011). Actualized innovativeness is defined as how fast an 

individual accepts innovative things. In the market context, actualized innovativeness 

is represented by the purchase intentions, attitudes towards a new product, the relative 

time of the adoption of new products and the number of new products owned  (Lassar 

et al., 2005). 

However, as innate innovativeness represents the global traits with the highest level 

of abstraction, Goldsmith and Hofacker (1991) indicated that when studying a specific 

domain or a specific product category, innate innovativeness would be of little value. 

In this case, to supply the influence of product category, the term “domain-spec ific 

innovativeness” was proposed to explain the actual human behaviors targeted at a 

specific domain (Midgley and Dowling, 1993). A hierarchy model proposed by 

Hirunyawipada and Paswan (2006) indicated that the level of abstraction of definit ions 

of innate innovativeness and actualized innovativeness represent two extreme values. 

Compared with them, the abstraction degree of domain-specific innovativeness is 

somewhere in between them. Furthermore, Hoffmann and Soyez (2010) gave a detailed 

explanation of the hierarchy of consumer innovativeness based on the level of 

abstraction. Their study suggested that innate innovativeness is the construct whose 

extent of abstraction of definition reaches the highest level, whereas the extent of 

abstraction of the definition of actualized innovativeness remains the lowest level. 

However, the domain-specific innovativeness that is defined in a specific domain of 

interest is more specific than innate innovativeness. Thus, domain-specific 
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innovativeness is more suitable than innate innovativeness to predict consumers’ 

buying behavior in terms of the given product category. Therefore, “consumer 

innovativeness” in this research represents individual innovativeness traits in the 

domain of smart technologies.  

2.4. Perceived value 

Consumer perceived value has emerged since the 1990s to predict consumers’ 

consumption behavior. The first study to propose this concept is by Zeithaml (1988) 

through an exploratory survey based on four perspectives, including low price, the 

consumer wants in a product, quality for the price the consumer pays and gets in return. 

Accordingly, Zeithaml (1988) defined perceived value as consumers’ assessment 

toward the usage of a good according to how they feel about what they receive and 

what they are given. 

However, as customer perceived value may vary in different contexts, 

subsequent researchers disagreed with Zeithaml's (1988) definition and provided 

different understandings of customer perceived value (Chang and Dibb, 2012). 

Summarized by Sánchez-Fernández and Iniesta-Bonilla (2007), research on consumer 

value can be divided into two categories: Unidimensional and multidimensional. The 

unidimensional research regards customer perceived value as a single overall concept 

based on the “giving vs. getting” trade-off theory (Sánchez-Fernández and Iniesta-

Bonilla, 2007; Lin et al., 2005). Given a single item cannot explain the nature of 

perceived value, several researchers support the development of a multidimensiona l 

construct (Lin et al., 2005). A traditional example is the consumption value proposed 

by Sheth et al. (1991), which divided consumer value into five dimensions, includ ing 

social value, emotional value, functional value,  conditional value,  and epistemic 

value. However, Sweeney and Souter (2001) indicated that the research of Sheth et al. 

(1991) was conducted under a specific context related to cigarette buying behavior, 

which may not fit into explaining the general situation. In this case, Sweeney and Souter 

(2001) developed a four-dimension scale, including functional values for performance 

and money, social value, and emotional value, which has contributed to the product 
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research. 

As the multidimensional perceived value considers the different nature of 

consumers’ buying, researchers use different classification methods to target their 

research domain. For example, Petrick (2002) asserted that consumer value had five 

dimensions (i.e.quality, emotional response, monetary price, behavioral price, and 

reputation ). While Mathwick et al., (2001) believed that consumers’ experience value 

could be measured by aesthetic, playfulness, customer return, and service excellence 

on investment; and brand value could be measured by expressive/social value, 

emotional value, economic value, and utilitarian value. As this research is concerned 

with products, the researcher adopts the classifications given by Sweeney and Souter 

(2001), dividing perceived value into functional values for performance and money, 

social value, and emotional value. 

2.5. Willingness to pay 

As Schindler (2012) stated, customer-based pricing strategies can be regarded 

as a good strategy when a company is at the starting stage in setting an initial price. 

Accordingly, the concept of willingness to pay helps organizations understand what 

consumers think about the products. However, the concept of willingness to pay varies 

based on different researchers (Jedidi and Jagpal, 2009). Wang et al. (2007) divided the 

concept into three categories based on the purchase probability. The first one is floor 

reservation price and it represents the highest price that a consumer will pay for a 

product (e.g., 100% purchase probability). The second one is indifference reservation 

price and it refers to the price that does not determine consumers’ buying behavior (e.g., 

50% purchase probability). The third one is ceiling reservation price, suggesting the 

minimum price determines a consumer’s willingness to or not to pay for a product (e.g., 

0% purchase probability). Given that this research pays attention to consumers’ 

responses to innovative products, this research defines the willingness to pay from the 

marketing perspective as the amount of money that consumers are willing to pay for a 

given product. 
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At present, willingness to pay is mainly studied in terms of environmenta l 

consumption behavior and safe food buying behavior to explore the factors that 

motivate people to consume environmentally consciously and safely (Krystallis and 

Chryssochoidis, 2005). Related literature on environmental behavior shows that 

people's attitudes, beliefs, concerns, knowledge, and personal characteristics have a 

significant effect on willingness to pay (e.g., Kazeminia et al., 2016; Hultman et al., 

2015; Kang et al., 2012; Wei et al., 2018; Xie and Zhao, 2018; Hidrue et al., 2011; Shin 

et al., 2017; Zhang et al., 2018). However, Krystallis and Chryssohoidis (2005) pointed 

out that willingness to pay is driven by different factors in different domains, even in 

different product categories. Accordingly, the results of previous research might not 

explain consumers' willingness to pay in the smart toy domains. Thus, the current 

research regards consumers' willingness to pay as a dependent variable to predict 

consumers' actual behaviors in practice in the smart toy domain. 

3. Hypotheses and research model 

3.1. Perceived product innovativeness and consumers’ willingness to pay 

Related literature has found that product innovation has an essential influence on 

organizations’ market performance (Aksoy, 2017), market driving (Kuncoro and 

Suriani, 2018), and market power (Dhanora et al., 2018). Accordingly, these findings 

potentially indicate that product innovation influences consumers’ consumption 

behavior. Product innovation includes different orientations, such as cost reduction, 

production line innovation, adding new attributes or functions to a product, and 

improving the existing attributes and functions. In this case, the changes to product 

attributes and functions, as two of the orientations of product innovation, may influence 

consumers’ consumption behavior. In other words, innovative products may be more 

attractive to consumers. When generating a high innovativeness attitude towards a 

product, consumers may be more willing to buy, even willing to pay a higher price. 

Thus, Hypothesis 1 is formulated:  

H1: Perceived product innovativeness positively stimulates consumers’ willingness to 
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pay.  

3.2. Perceived product innovativeness, perceived value, and consumers’ 

willingness to pay  

Consumer value is regarded as a guide for companies to price their products 

(e.g., Smith, 2012; Schindler, 2012; Monroe, 2002; Meehan, 2011). Zeithaml (1988) 

defined consumers’ perceived value as consumers’ assessment toward the usage of a 

good according to how they feel about what they receive and what they give. He also 

proposed that perceived value has a significant effect on consumers’ decision making. 

Therefore, regarding the indirect relationship between perceived product 

innovativeness and willingness to pay, we incorporate perceived value into the research 

model. In terms of studying perceived value towards products, perceived value is 

divided into four dimensions, including functional value for performance, functiona l 

value for money, emotional value, and social value. 

Functional value for performance is defined as evaluations of the quality and 

expected performance (Sweeney and Soutar, 2001). Lowe and Alpert (2015) found that 

perceived product innovativeness positively influences consumers’ utilitarian attitudes. 

In their research, they defined utilitarian attitudes as consumers’ evaluations of products’ 

functionality. Accordingly, perceived product innovativeness has a positive effect on 

consumers’ perceptions of the attributes and functions. Consumers may believe that 

innovative design, new or improved attributes can lead to a better experience with the 

products. Therefore, perceived product innovativeness positively influences consumers’ 

perceived functional value for performance. Furthermore, Campbell et al. (2014) found 

that price/quality judgments have a positive effect on consumers’ willingness to pay for 

local food. In this case, this research hypothesizes that the positive perceptions toward 

functional value for performance may lead to a high preference for payment. 

Accordingly, the perceived product innovativeness has a positive effect on functiona l 

value for performance, and the functional value for performance has a positive effect 

on willingness to pay. Hypothesis 2(a) is formulated: 
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H2 (a): Perceived functional value for performance positively mediates the relationship 

between perceived product innovativeness and consumers’ willingness to pay. 

Functional value for money is defined as the utility derived from the comparison 

of benefits and costs (Sweeney and Soutar, 2001). Kim et al. (2017) used the term 

“monetary worth” to describe consumers’ perceptions of functional value for money 

and found that this value can be significantly influenced by innovative design, which is 

a type of product innovation. As the new or improved attributes and functions may 

provide better customer experience, the consumers may prefer to pay more for these 

innovative characteristics. Accordingly, perceived product innovativeness may have a 

positive effect on consumers’ perceived functional value for money. Given that 

perceived price significantly influences people’s paying behavior (Le Gall-Ely, 2009), 

the positive perceived functional value for money may encourage consumers to pay 

more. Considering the relationship between perceived product innovativeness and 

functional value for money and the relationship between perceived value and 

willingness to pay, Hypothesis 2(b) is formulated: 

H2 (b): Perceived functional value for money positively mediates the path between 

perceived product innovativeness and consumers’ willingness to pay.  

 Since people tend to seek novelty for satisfying stimulation need, 

independence toward others' communicated experience and uniqueness (Roehrich, 

2004), products with high innovativeness may support consumers in generating positive 

emotions or feelings. Thus, the level of emotional value that is defined as the feelings 

or emotions generated toward a product (Sweeney and Soutar, 2001) will increase as 

consumers perceive that they acquire novel products. Furthermore, Li et al. (2012) 

indicated the significant relationship between perceived emotional value and 

willingness to pay. Therefore, consumers’ emotional value may play the role of a bridge 

in the relationship between perceived product innovativeness and willingness to pay. 

Hypothesis H2(c) is proposed: 

H2 (c): Emotional value positively mediates the effect of perceived product 
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innovativeness on consumers’ willingness to pay.  

Social value refers to consumers’ perception of to what extent a product 

enhances his or her social self-concept. The simple definition of self-concept is a 

person’s perception of himself (Shavelson et al., 1976). Given the needs of being unique 

and independent in communication with others (Roehrich, 2004), innovativeness may 

help a person achieve his unique and independent image in the eyes of others. In other 

words, innovativeness may serve to improve a person’s self-concept. Goldsmith et al. 

(1999) also suggested that individuals with fashion innovativeness report a positive 

self-image. As Sirgy (1985) regarded product image as one of the functions of self-

concept, consumers may be attracted by innovative products to address the discrepancy 

between their actual self-concept and an ideal uniqueness- image. Therefore, it can be 

inferred that perceived product innovativeness may have a positive effect on consumers’ 

social value. Furthermore, Kang et al. (2012) demonstrated that social identity 

determines people’s willingness to pay for the green initiatives of a hotel. Regarding 

the products as high social value ones in a person’s mind, the person may prefer to pay 

more for the enhancement of the self-concept. In this case, the positive social value may 

prompt consumers to pay more. Given the hypotheses that state product innovativeness 

has a positive effect on social value and social value positively influences consumers’ 

willingness to pay, this research asks whether social value serves as a bridge in the 

relationship between perceived product innovativeness and willingness to pay.  

H2 (d): Social value positively mediates the path of perceived product innovativeness 

affects willingness to pay.  

3.3. Perceived product innovativeness and consumer innovativeness  

Consumer innovativeness that highlights its independence against the product 

category, communicated experience, and situational effects, is defined as the extent to 

which an individual can accept new knowledge and make innovative decisions without 

being influenced by others (Midgley and Dowling, 1978). Accordingly, high-leve l 

consumer innovativeness stimulates an innovative orientation. Jeong et al. (2017) 
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studied the relationship between perceived novelty and consumer innovativeness and 

found that consumer innovativeness significantly influences consumers’ perceived 

novelty regarding wearable devices. Different from perceived novelty, which pays 

attention to new attributes, perceived product innovativeness identifies not only the 

novel product features but also the improved and better functions (Lowe and Alpert, 

2015). To satisfy the needs for independence when communicating with others, the 

person with a higher degree of consumer innovativeness may more expect to access 

advanced knowledge and information, which may lead to a higher sensitive cognition 

of the innovative attributes, including both novelty and improvement. Therefore, this 

research hypothesizes that consumer innovativeness may positively influence 

consumers’ perceived product innovativeness.  

H3: Consumer innovativeness contributes to perceived product innovativeness.  

3.4 Consumer innovativeness and consumers’ willingness to pay 

Consumer innovativeness is considered as the antecedent of change of consumers’ 

attitudes toward innovation. Truong (2013) pointed out the positive effect of consumer 

innovativeness on perceived value and attitude toward innovation. Besides, in 

technology adoption research, motivated consumer innovativeness has been verified to 

be positive to change of attitude to technology acceptance (e.g., Hwang, et al., 2019). 

Since the positive relationship between attitude and behavioral intention has been 

asserted in the literature, we assume that consumer innovativeness may influence 

behaviors. In this study, as consumers have great attention to chase innovative things, 

they will positively perceive the high-technological smart toys and tend to own ones. 

Therefore, the H4 is formulated: 

H4: Consumer innovativeness contributes to consumers’ willingness to pay. 

3.5. Consumer innovativeness as moderator  

Existing research regards consumer innovativeness as a dominant factor 

influencing consumers’ adoption behavior (Chao et al., 2012; Lassar et al., 2005; Im et 
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al., 2003). These results suggest that innovative consumers can easily adopt new 

products, services and technologies. Therefore, innovative consumers may generate 

more positive attitudes toward the innovative attributes of a product than conservative 

consumers may. The findings of Truong (2013) and Hong et al. (2017) also revealed 

the positive effect of higher consumer innovativeness on higher perceived value for 

money, hedonic value, and utilitarian value. Regarding the relationship between 

perceived innovativeness and perceived value, consumers who are inclined to 

innovation will be positively influenced by product innovation sensitively. Accordingly, 

the level of consumer innovativeness, which serves as an individual’s characterist ic 

(Midgley and Dowling, 1978), may positively influence the relationship between 

perceived product innovativeness and perceived value. Therefore, this research 

hypothesizes that the relationship between perceived product innovativeness and each 

dimension of perceived value, including functional value for performance, functiona l 

value for money, emotional value, and social value, is positively moderated by 

consumer innovativeness.  

H5(a): As the level of consumer innovativeness increases, the influence of perceived 

product innovativeness on functional value for performance becomes stronger.  

H5(b): As the level of consumer innovativeness increases, the influence of perceived 

product innovativeness on functional value for money becomes stronger. 

H5(c): As the level of consumer innovativeness increases, the influence of perceived 

product innovativeness on perceived emotion value becomes stronger. 

H5(d): As the level of consumer innovativeness increases, the influence of perceived 

product innovativeness on perceived social value becomes stronger. 
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4. Research method 

4.1. Research context 

This study was conducted in the Chinese context. China has a promising market 

for the toy industry. Digital Journal (2018) and China’s Toy Market (2018) reported that 

there had been a vast and continuous increase in retail sales of toys in China in recent 

years. For example, the sales of toys in the Chinese market have been rising from 

RMB111.8 billion in 2012 to RMB276.5 billion in 2017 and the increase will continue. 

Subsequently, as the average incomes of people increases at a rate of 7-10% annually, 

the demand for toys of Chinese people is changing from traditional toys to intelligent 

toys, innovative electronic toys, decorative cloth toys, and up-market plush toys. 

Mediation: H2(b) 

Mediation: H2(c) 

Mediation: H2(d) 

H1 

Willingness 

to pay 

Consumer 

innovativeness 

Functional value 

for performance 

Functional value 

for money 

Emotional 

value 

Social value 

Perceived 

product 

innovativeness 

Perceived value 

Mediation: H2(a) 

H3 

H5(a) 

H5(b) 

H5(c) 
H5(d) 

Figure1: Research model 

H4 
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Besides, the potential market in China is numerous because of the two-child policy. 

Since 2016, the Chinese government has announced the two-child policy that will make 

the number of newborns will be between 17.5 million and 21 million annually. This 

increasing number of newborns means huge demand and positive toy market prospects. 

Finally, since Chinese parents pay great attention to children’s early education, they 

prefer to buy educational toys to inspire their children’s imagination and innovation, 

hoping to make their children superior at school. Therefore, smart toys that cultiva te 

people’s intelligence are becoming more popular. Since the Chinese market is a huge 

and promising market for the smart toy industry, the findings from this study are of 

significance. 

4.2. Measurements 

Considering consumers' perceptions toward innovativeness are individua l 

attitudes and cannot be observed clearly by a third party. Thus, this study conducted 

quantitative research by self-reported online questionnaires. The questionna ires 

consisted of three parts, including (1) an introduction to the Dash robot in the form of 

text, pictures, and a video from the producer's website, (2) demographic information of 

the respondents (i.e., income, gender, age, and education level), and (3) scales of 

proposed variables, referring to perceived product innovativeness, perceived value, 

consumer innovativeness, and willingness to pay. Before answering the questions, the 

respondents were provided with basic acknowledge about the function of the target 

smart toy case from the text, pictures and a video. Likert-scales were adopted to 

measure the attitudes of respondents in terms of perceived value, consumer 

innovativeness and perceived product innovativeness. Previous studies have applied 5- 

or 7- points scales in survey research. However, this might lead to invalid responses 

from participants in the Eastern cultural context in which people mostly hold moderate 

views (Tsang, 2011). To avoid any improper influence of such a “naturally moderate 

attitude”, all Chinese participants were required to answer 6-point scales (i.e., from 1 

for strongly disagree to 6 for strongly agree) according to the suggestions of Kurisu 

(2015). 



1  

With the help of two bilingual professors, all the scales were modified and 

translated from existing research based on the advice of Brislin (1986) to ensure 

translation validity. Besides, a pretest among 20 students from Xi’an Jiaotong-

Liverpool University was conducted on 24th May 2018 to ensure the validity of the 

questionnaire. 

Perceived product innovativeness was measured by three questions adapted 

from Fu and Elliott (2013). Consumer innovativeness was measured by four questions 

modified from Agarwal and Prasad (1998) and Citrin et al. (2000). Furthermore, based 

on the study of Sweeney and Soutar (2001), the perceived value scale had fifteen items, 

including four-item functional value for performance sub-scale, four-item emotiona l 

value sub-scale, three-item functional value for money sub-scale, and four-item social 

value sub-scale. The two most common methods of observing the willingness to pay 

are the open-ended questions and closed-ended questions with dichotomous choice 

questioning methods. Kealy and Turner (1993) found that there were no significant 

differences in results between these two question formats. Accordingly, this research 

adopted the open-ended question. The researcher divided the answers into six grades in 

the order of size, where 1 represents the group of lowest given price and 6 represents 

the group of the highest given price. To be specific, the results of “willingness to pay” 

were divided into intervals (less than 460 RMB, 461-920 RMB, 922-1380 RMB, 1381-

1840 RMB, 1841-2300 RMB, over 2300 RMB) and transferred into a 6-point Likert 

scale. Appendix A shows the measurements of the variables.  

 

4.3. Sampling and data collection 

A purposive sampling was adopted to determine the target toy from the list of 

technology toys of the year (i.e., Air Hogs Connect: Mission Drone, CodeGamer, LUMI, 

MOTA JETJAT Ultra Streaming Nano Drone, Sky Viper Hover Racer, Wonder 

Workshop's Dash & Dot, and Zoomer Chimp) from the Toy Industry Association's 

website (Appell, 2017). The technology toy of the year list ranked the toys with 
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different kinds of advanced technology. To avoid the influence of personal preference 

toward specific features on willingness to pay, the Dash robot, a smart toy with many 

features, was chosen to be the target smart toy. 

Among all the smart toys, the Dash robot is the most popular one. This robot, 

made by the Wonder Workshop team, first hit the market in 2014. With the help of 

sensors, Dash knows how to choose running route, to detect the sounds, and to 

communicate with other robots as it saw them. This robot can move, light up, dance, 

avoid obstacles, make sounds, and react to voices. Furthermore, the robot is equipped 

with apps that provide games, tasks, and challenges of the different degrees of difficulty 

to appeal to all ages. Users explore programming to control the robot so that this smar t 

toy contributes to users’ learning of coding. However, this robot is only sold online 

through the Apple online store and Amazon. This research selected the Dash robot as 

the case for several reasons as followed. First, the online sales model relieves the time 

pressure and saves transportation costs to buy the product for consumers so that people 

can obtain the robot without significant effort. Second, online sales channels are Apple 

and Amazon, which are known by most people. Third, this robot is still innovative for 

consumers in many countries. 

Since the previous researchers have regarded the willingness to pay as a more 

profound commitment than adoption behavior (e.g., Huang et al., 2006; Fu and Ellio tt, 

2013), the population of this research was targeted as the people who accepted the 

appearance of smart toys. Therefore, two questions ("What do you think about smart 

toys entering into the market?" and "Would you be willing to buy a smart toy for your 

children or friends' and relatives' children, if you did not consider the price?" ) were 

included in the questionnaire to filter the samples. The research excluded the 

participants who had no idea or a negative idea about the emergence of smart toys and 

people who were not willing to buy toys for children. Besides, to help people respond 

to the questions accurately, the researcher gave the definitions quoted from Kara et al. 

(2013) and Kara et al. (2014) before the question. The explanation was as follows: 

“Smart toys are toys that connect with digital technologies. Designers 
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incorporate wireless communication capabilities, sensors, and actuators into the 

products so that the toys can respond to the users and integrate the physical world and 

the virtual world. A typical example is a robot.” 

The link to the online questionnaire was shown on the Wenjuanxing officia l 

website, one of the biggest survey websites in China. According to the suggestions of 

Krejcie and Morgan (1970), the sample size increases with the population size at a 

diminishing rate and remains relatively constant at 384 with a 95% confidence level 

and a 5% confidence interval. Considering invalid participates and around 5% non-

response rates (Meterko et al., 2015), we stopped collecting questionnaires when the 

click rates of the questionnaire arrive at 450. All the people who go to the Wenjuanxing 

website could see the questionnaire link and fill the questionnaire voluntarily. Finally, 

432 complete questionnaires were withdrawn. After filtering the ineligible participates, 

399 questionnaires were valid, including 201 males and 198 females. Appendix B 

shows the demographic information of the respondents. The respondents were from 

different provinces and regions of China (e.g. Beijing, Shanghai, Shanxi, Yunnan, 

Guangdong, Anhui and Lanzhou). Most of them claimed that they obtained or were 

going to obtain higher education degrees, including associate college qualificat ions 

(9.0%, n=36), bachelor’s degrees (53.9%, n=215), master’s degrees (27.6%, n=110), or 

doctorate’s degrees (4.5%, n=18). Among these respondents, around 29.6% earned 

more than 14000 RMB per month. The ages of these respondents were concentrated 

from 23 to 40 (23-28, 34.1%, n=136; 29-34, 30.6%, n=122; 35-40, 22.3%, n=89). Based 

on the report from the National Bureau of Statistics of China in 2015, the most three 

age internals of fertility rate for the first child were 20-24 (40.17‰), 25-29(41.55‰), 

and 30-34(14.98‰). Furthermore, people who were 25-29 years old and 30-34 years 

old had more tendency to have a second child. Given the “two-children” policy in China, 

it can be induced that the people between 20 to 34 years old were the main group of 

children’s and toddlers’ parents. Accordingly, the respondents whose ages were 

between 23 and 40 were the main consumers of smart toys. Therefore, we assumed that 

the samples could be regarded as representative for studying smart toys in China.  
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5. Results 

5.1. Descriptive statistics and correlations  

This study applied SPSS 22.0 and Mplus 6.0 for the measurement model and structural 

model analysis. The researcher first used SPSS software to conduct descriptive statistics 

and correlation analysis. The K-S test showed that the data were non-normally 

distributed (p value=0.000<0.5); therefore, the Spearman correlation was applied. Table 

1 shows that the variables were positively correlated (p<0.05). Perceived product 

innovativeness was positively correlated with willingness to pay (r=0.237, p<0.01); 

Perceived product innovativeness was positively correlated with quality(r=0.703, 

p<0.01), emotion (r=0.668, p<0.01), price(r=0.565, p<0.01), social value (r=0.620, 

p<0.01) and consumer innovativeness (r=0.524, p<0.01); and willingness to pay was 

positively correlated with quality (r=0.197, p<0.01), emotion(r=0.165, p<0.01), 

price(r=0.207, p<0.01), social value(r=0.178, p<0.01). 

 

 

Table 1 Descriptive statistics and correlations  

 Mean SD 1 2 3 4 5 6 

PI 4.656 1.092       

QUA 4.489 0.993 0.703**      

EMO 4.598 0.991 0.668** 0.778**     

PRI 4.127 1.272 0.565** 0.670** 0.655**    

SOC 4.332 1.114 0.620** 0.751** 0.720** 0.634**   

WTP 2.790 1.966 0.237** 0.197** 0.165** 0.207** 0.178**  

CI 4.418 1.104 0.524** 0.672** 0.607** 0.622** 0.626** 0.225** 

Note: N = 399. * p < 0.05; ** p < 0.01. 

 

5.2. Measurement model analysis 
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Mplus 6.0 and SPSS was used for confirmatory factor analysis (CFA) to assess the 

reliability and validity. We first set up a six-latent- factor model (M0: PI, QUA, EMO, 

PRI, SOC, and CI) and then compared the model M0 with other alternative models, 

including five-latent-factor model (M1: PI+ QUA, EMO, PRI, SOC and CI), four-

latent-factor model (M2: PI+ QUA, EMO+ PRI, SOC and CI), three-latent- factor model 

(M3: PI+ QUA, EMO+ PRI, SOC+ CI), two-latent-factor model (M4:PI+ QUA, EMO+ 

PRI+ SOC+ CI), and one-latent-factor model (M5: PI+ QUA+ EMO+ PRI+ SOC+ CI). 

As Table 2 shown, the results of six-latent- factor model (Chi-Square Test of Model Fit 

= 370.877; CFI = 0.970; TLI = 0.964; RMSEA = 0.031; SRMR = 0.048) revealed 

superior fit and good discriminative validity. 

Table 2 Confirmatory factor analysis  

Model χ2 Df CFI TLI SRMR RMSEA 

Quality 

Criteria 

>0  >0.9 >0.9 <0.08 <0.08 

(M0) 370.877 194 0.970 0.964 0.031 0.048 [0.040,0.055] 

(M1) 512.890 199 0.947 0.938 0.038 0.063 [0.056,0.070] 

(M2) 547.867 203 0.942 0.933 0.039 0.065 [0.059,0.072] 

(M3) 926.125 206 0.878 0.863 0.049 0.094 [0.088,0.100] 

(M4) 1008.108 208 0.864 0.849 0.051 0.098 [0.092,0.104] 

(M5) 1447.408 209 0.790  0.768 0.070  0.122 [0.116,0.128] 

 

Furthermore, table 3 showed that Cronbach’s Alpha ranged from 0.800 to 0.914 

and composite reliability values ranged from 0.872 to 0.946, which were higher than 

0.70 (Bagozzi and Yi, 2012), suggesting a good level of reliability. All of the AVE 

values were higher than 0.5 and all of the correlations between each pair of latent 

constructs were less than the square root of the AVE for each construct, as table 3 and 

table 4 shown, supporting the acceptable convergent validity and discriminant valid ity 

(Fornell and Larcker, 1981). 
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Table 3: Reliability and validity 

Construct Items Cronbach's 

Alpha 

Composite 

Reliability 

AVE 

Customer innovativeness 

(CI) 

CI1 0.880 0.918 0.736 

CI2 

CI3 

CI4 

 CI5    

Emotional value (EMO) 

 

EMO

1 

0.845 0.896 0.684 

EMO

2 

EMO

3 

EMO

4 

Perceived product  

Innovativeness (PI) 

PI1 0.867 0.919 0.790 

PI2 

PI3 

Function value for money 

(PRI) 

PRI1 0.914 0.946 0.853 

PRI2 

PRI3 

Functional value for 

quality  

(QUA) 

QUA

1 

0.861 0.906 0.707 

QUA

2 

QUA

2 

QUA
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4 

Social value (SOC) SOC1 0.800 0.872 

 

 

0.632 

SOC2 

SOC3 

SOC4 

  

Table 4: Fornell-Larcker Criterion  

  CI EMO PRI QUA PI SOC 

CI 0.858      

EMO 0.516 0.827     

PRI 0.446 0.714 0.889    

QUA 0.545 0.663 0.575 0.924   

PI 0.582 0.786 0.711 0.661 0.841  

SOC 0.555 0.703 0.622 0.648 0.746 0.795 

 

5.3. Hypotheses testing 

5.3.1 Direct effects 

A linear regression method was conducted with Mplus 6.0 to examine the direct 

effects among consumer innovativeness, perceived product innovativeness, and 

willingness to pay. The results (Estimate= 0.190, S.E.= 0.066, Est./S.E= 2.896, P-

value= 0.004<0.05; Estimate= 0.114, S.E.= 0.052, Est./S.E= 2.189, P-value=  

0.029<0.05) respectively showed that perceived product innovativeness and consumer 

innovativeness could predict consumers’ willingness to pay, supporting the hypothesis 

1 and 4. Furthermore, the result (Estimate= 0.444, S.E.= 0.050, Est./S.E= 8.814, P-

value= 0.000<0.05) supports hypothesis 3, suggesting the consumers innovativeness 

have a positive effect on consumers’ perceived product innovativeness.  

5.3.2 Mediation analysis 



1  

The indirect effect analysis of Mplus showed that only social value played a mediating 

role in the path of perceived product innovativeness on willingness to pay (Estimate= 

0.238, S.E.= 0.044, Est./S.E= 5.348, P-value= 0.000<0.05). To further verify the 

mediation, the SPSS PROCESS program was used to test the mediating effect with 

5000-time bootstrapping (Bolin et al., 2013; Preacher and Hayes, 2008). The results 

were shown in table 5. The 95% confidence interval for direct effect [0.0930, 0.5956] 

that including 0 and the 95% confidence interval for indirect effect [0.2919, 0.6317] 

that excluding 0 suggest that social value positively mediates the effect of perceived 

product innovativeness on willingness to pay, supporting hypothesis 2(d). Furthermore, 

the p-value of the Sobel test (p=0.000) also confirms the mediation role of social value. 

However, as table 5 shows, the results reject H2(a), H2(b), and H2(c), suggesting that 

the mediating effects of functional value for performance, functional value for money, 

and emotional value do not exist.  

 

Table 5. Mediation test results 

Path Sobel test Bootstrapping β  

Confidence interval(95%) 

Mediation Effect 

Lower Upper 

PI→QUA→WTP -0.1986  -0.1986   -0.4267 -0.0088 No 

PI→PRI→WTP 0.0514 0.0514  -0.0900       0.1768 No 

PI→EMO→WTP -0.1939  -0.1939  -0.4086       0.0138 No 

PI→SOC→ WTP 0.4588 *** 0.4588  0.2919       0.6317 Partial mediation 

Note:***represents P < 0.01. 
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5.3.3 Moderated mediation analysis 

Table 6 showed the results of regression approach conducted by Mplus 6.0. Based 

on the results, interaction between consumer innovativeness and perceived product 

innovativeness did not have effects on functional value for performance (Estimate= 

0.088, S.E.= 0.053, Est./S.E= 1.656, P-value= 0.098>0.05), functional value for money 

(Estimate= 0.093, S.E.= 0.054, Est./S.E= 1.722, P-value= 0.085>0.05), and emotiona l 

value (Estimate= 0.036, S.E.= 0.045, Est./S.E= 0.800, P-value= 0.424>0.05), rejecting 

H5(a), H5(b), and H5(c). The final result (Estimate= 0.120, S.E.= 0.046, Est./S.E= 

2.608, P-value= 0.009<0.05) supports H5(d), suggesting that the effect of perceived 

product innovativeness on social value became stronger when the level of consumer 

innovativeness increased.  

SPSS PROCESS 5000-time bootstrapping method was also applied to test the 

moderated mediation effect (Table 7). The results showed that only perceived social 

value plays moderated meditation on the effect of perceived product innovativeness on 

willingness to pay (the 95% confidence interval=[0.0100, 0.1090], excluding 0). To be 

specific, as consumer innovativeness maintained at a low-level (-1 SD), the indirect 

effect of perceived product innovativeness on willingness to pay via quality was not 

significant (β= 0.0222, 95% CI= [-0.1046, 0.1409]). Also, the effect of the path was not 

significant (β= 0.0288, 95% CI= [-0.1285, 0.1916]) as consumer innovativeness stayed 

at a high level (+1 SD). Subsequently, as consumer innovativeness maintained at a low-

level (-1 SD), the indirect effect of perceived product innovativeness on willingness to 

pay via price was not significant (β= 0.0671, 95% CI= [-0.0022, 0.1480]). Also, the 

effect of the path was not significant (β= 0.0970, 95% CI= [-0.0054, 0.2095]) as 

consumer innovativeness stayed at a high level (+1 SD). Next, as consumer 

innovativeness maintained at a low-level (-1 SD), the indirect effect of perceived 

product innovativeness on willingness to pay via emotion was not significant (β= -

0.0126, 95% CI= [-0.1541, 0.1227]). Also, the effect of the path was not significant (β= 

-0.0140, 95% CI= [-0.1711, 0.1377]) as consumer innovativeness stayed at a high level 

(+1 SD). However, as consumer innovativeness maintained at a low-level (-1SD), the 
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indirect effect of perceived product innovativeness on willingness to pay via social 

value was significant (β=0.2225, 95% CI= [0.1236，0.3445]). Also, the effect of the 

path was significant (β=0 .3427, 95% CI= [0.2080 ， 0.5018]) as consumer 

innovativeness stayed at a high level (+1 SD). 
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Table 6. Moderation effect test results. 

Interaction 

effect 

Esti

mat

e 

S.

E. 

Es

t./

S.

E. 

P-

val

ue 

Estim

ate  

(boots

trappi

ng) 

95% Conf. 

QUA*PI 
0.0

88 

0.

05

3 

1.6

56 

0.0

98 

0.060 [0.000,0.12

0] 

PRI*PI 
0.0

93 

0.

05

4 

1.7

22 

0.0

85 

0.081 [-0.002, 

0.156] 

EMO*PI 
0.0

36 

0.

04

5 

0.8 
0.4

24 

0.024 [-

0.029,0.074

] 

SOC*PI 
0.1

2 

0.

04

6 

2.6

08 

0.0

09 

0.103 [0.036, 

0.170] 

 

Table 7 Moderated mediation 

Hypotheses Index S.E. (boot) 95% Conf. 

PI * CI→QUA→WTP 0.0031 0.0104 [-0.0118, 0.0329] 

PI * CI→PRI→WTP 0.0128 0.0115 [ -0.0015, 0.0473] 

PI * CI→EMO →WTP -0.0004 0.0051 [-0.0164, 0.0069] 

PI * CI→SOC→WTP 0.0529 0.0250 [0.0100, 0.1090] 
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5.3.4 Serial multiple mediation test (From CI to WTP through PI and Perceived 

value) 

We also tested the multiple mediations from consumer innovativeness to the 

willingness to pay via perceived product innovativeness and perceived value. Table 8 

showed that although consumer innovativeness had a positive direct effect on 

willingness to pay, the 95% confidence intervals for the indirect effect of CI on WTP 

via PI and QUA, EMO, PRI included 0, respectively. On the contrary, although the 

direct effect of CI on WTP was not significant, the 95% confidence intervals for the 

indirect effect of CI on WTP via PI and SOC were [0.0614, 0.1778], excluding 0. 

Therefore, PI and SOC mediated the path of CI on WTP. 

Table 8. Multiple Mediator model 

 Mediating test by PROCESS 

Path Direct 

effect 

95% 

Confidence 

interval 

Indirect 

effect 

95% Confidence 

interval 

CI→PI→QUA 

→WTP 

0.3239 [0.1136, 

0.5342] 

-0.0333 [-0.1109, 0.0345] 

CI→PI→PRI→WT

P 

0.2523 [0.0444, 

0.4602] 

0.0144 [-0.0231, 0.0556] 

CI→PI→EMO→W

TP 

0.3215 [0.1196, 

0.5233] 

-0.0427 [-0.1141, 0.0230] 

CI→PI→SOC→W

TP 

0.1158 [−0.0817, 

0.3134] 

0.1127 [0.0614, 0.1778] 

 

6. Discussion 

6.1. Findings  

This study mainly explores the role of product innovation and consumer 

innovativeness in consumers' willingness to pay for new products in terms of smart toys. 
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Evidence from the results indicates that both consumer innovativeness and perceived 

product innovativeness can directly influence consumers' willingness to pay. Given that 

perceived value is an important determinant of consumers' willingness to pay (e.g., 

Smith, 2012; Schindler, 2012; Monroe, 2002; Meehan, 2011), the researcher regards 

perceived value as a mediator in the research model. However, only social value, one 

of the dimensions of perceived value, can mediate the influence of perceived product 

innovativeness on consumers' willingness to pay. 

Furthermore, this study investigates the relationship between consumer 

innovativeness, perceived product innovativeness, and perceived value. The results 

show that the high degree of perceived product innovativeness could improve 

consumers’ perceived functional value for performance, perceived functional value for 

money, emotional value, and social value. These influences are moderated by consumer 

innovativeness. Additionally, perceived product innovativeness can be regarded as one 

of the consequents of consumer innovativeness.  

6.2. Theoretical contributions 

      This research begins with the research question that “does product innovation 

influence consumers’ willingness to pay.” In past literature, the term “product 

innovation” mainly emerges in organizational studies. Our research opens a new insight 

into studying product innovation from the consumers’ perspective. The results support 

the vital role of product innovation in consumers’ buying behavior, which consists of 

the previous studies by organizational researchers that successful product innovation 

expands market share, increases market power, and improves market performance (e.g., 

Aksoy, 2017; Dhanora et al., 2018). In addition, our findings extend the previous 

research on consumers' buying behavior regarding innovative products. Most of the 

consumer researchers focus on the factors that encourage consumers' acceptance of 

innovation, for example, perceived usefulness and perceived ease of use (Davis, 1989), 

performance expectancy, effort expectancy, social influence, and subjective norms 

(Venkatesh et al., 2003). Such factors help organizations to achieve the success of 

product innovation. However, the existing studies ignore the influence of innovation 
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itself. Given that people have the desire for novelty seeking and uniqueness (Roehrich, 

2004), it can be assumed that the innovative attributes attract consumers. Our results 

support this assumption, suggesting that consumers will generate interest in a product 

if they recognize the new attributes of this product.   

      Furthermore, this research incorporates consumer innovativeness into the 

research model and adopts consumer innovativeness as a domain-specific concept in 

smart technology according to the suggestions of Midgley and Dowling (1993). The 

findings extend the consumer innovativeness theories by enriching the contents of the 

consequents of the domain-specific innovativeness. Summarizing by Bartels and 

Reinders (2011), the consequents of domain-specific innovativeness mainly involve 

various innovative behaviors, such as purchase intention, new product adoption, 

product attitude, and ownership of new products. Our results complement the 

willingness to pay as one of the innovative behaviors that can be influenced by 

consumers’ domain-specific innovativeness. Additionally, our studies indicate tha t 

domain-specific innovativeness could lead consumers to generate favorable judgments 

on the products. In other words, the consumers’ perceptions of the products can also be 

regarded as the consequents of domain-specific innovativeness. Therefore, future 

researchers may pay attention to the influence of consumer innovativeness on 

consumers' evaluations of innovative products. 

      This research also extends the consumers’ acceptance models by adopting the 

willingness to pay as the dependent variables. Since the willingness to pay has been 

proposed, this construct is mainly studied in environmental consumption behavior and 

safety food buying behavior (Krystallis and Chryssochoidis, 2005). As the customer-

based pricing strategy is a better alternative pricing strategy to set an initial price for 

the new products (Schindler, 2012), willingness to pay, which can be regarded as a 

reference value, is significant to the organizations. Researchers may pay attention to 

not only adoption behaviors but also the willingness to pay. Our findings that product 

innovation and consumer innovativeness could predict consumers’ willingness to pay 

regarding the smart toys lay a solid foundation for future research of consumers’ 
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willingness to pay for the innovative products in the different domains.  

     Finally, our research obtains an interesting finding that should be noted by 

consumer researchers. The result shows that among the four dimensions of perceived 

value, only social value has a significant effect on consumers’ willingness to pay. This 

is inconsistent with the previous perceived value research that quality, price, and 

emotional value could predict consumers' buying behavior (e.g., Campbell et al., 2014; 

Le Gall-Ely, 2009; Li et al., 2012). The difference in results may because of the specific 

research context. Our survey is conducted in China. Based on the existing research (e.g., 

Li and Su, 2007; Bao et al., 2003), Chinese people regarded consumption more as a 

tool to serve higher-order social needs than as a simple activity. With the development 

of technology, Chinese people could share their daily life on social platforms, such as 

WeChat, Microblog, and Instagram. This may stimulate consumers to build an ideal 

social self-image on social platforms by sharing their consumption behavior. In this 

case, the social values of products may be more significant than before. Especially in 

terms of several non-necessities like smart toys, the social value may become the 

primary motivator for paying the high price.  Accordingly, as the changeable of living 

standards and styles, it can be inferred that the traditional theories related to consumer 

values cannot apply to the complex context. Our findings encourage future researchers 

to pay attention to the specificity of the targeted product and the research context when 

studying consumer values.  

6.3. Practical contributions  

  The study also gives some suggestions to the smart toys’ manufacturers and 

sellers. First, the study verifies that perceived product innovativeness has a positive 

effect on consumers’ willingness to pay. This encourages the manufacturers to add the 

new components into the products. Furthermore, as new products are announced in the 

market, the company should emphasize the unique and novel attributes of their products 

in the advertising to stimulate consumers’ perceived product innovativeness, and thus 

to enhance consumers’ willingness to pay.  
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Second, according to the results that consumers with higher innovativeness will 

be more sensitive to the product innovation and also more positive to evaluate the 

innovative products, producers could clarify the market target more precisely and 

accurately. In terms of smart toys, market targeting can be aimed at those people who 

have high innovativeness traits regarding high technologies. Those consumers are easy 

to generate a favorable impression and positive evaluation of the new products. To 

discover and attract innovative customers, the company could place the newly released 

product in the retailers for free to try or hold free demo activities. In general, the 

consumer preferred to try are the people with high innovativeness.  

Third, the results show that social value medicates the relationship between 

perceived product innovativeness and willingness to pay, suggesting that not only the 

manufacturers should pay attention to the product innovation but also the sellers should 

focus on the market strategies to improve products’ social significance. In this case, the 

introduction of products and advertising could be more personalized and social 

network-orientated, for example, defining the new product as tools for social interaction 

and interpersonal communication.  

6.4 Limitations  

The current research has several limitations that could provide some suggest ions 

for further research. To conduct the survey, the researcher selected the Dash robot as 

the case. However, smart toys have multiple categories in the market, and only studying 

one case may limit the results to extend to other types of smart toys. Further research 

can select multiple cases to get more generalizable conclusions in the survey when 

studying smart toys. Besides, this research uses a self-reporting method for consumers’ 

willingness to pay. However, this method may give rise to common method bias. 

Therefore, further research can use both a self-reporting method and analyze the 

differences between the results of the two. Furthermore, the respondents in this research 

were Chinese people. Further research should be more diverse in scope.  
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7. Conclusion 

Although past literature has studied the smart toy, not enough research is conducted in 

this context from the perspective of consumer behavior and the Chinese context. This 

study enriches gaps in the literature on smart toys, consumer innovativeness and 

perceived value. We introduce the perceived product innovativeness and explain the 

mechanism of how consumers’ attitudes toward innovation lead to the willingness to 

pay via perceived value. The online survey data from 399 Chinese consumers were 

analyzed with Mplus 6.0 and SPSS PROCESS. Results verify that consumer 

innovativeness leads to the willingness to pay via perceived product innovativeness. 

Furthermore, the study reveals that perceived social value has a mediating effect 

between perceived product innovativeness and willingness to pay. Consumer 

innovativeness is also verified to have a moderating effect between perceived product 

innovativeness and perceived social value. Besides, the study reveals the mediating 

effect of perceived product innovativeness and perceived social value on the path of 

consumer innovativeness and willingness to pay. Our findings provide some 

implications for future research and practice. 
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Appendices: 

Appendix A : Questionnaire 

Construct  Items Source 

Perceived Product innovativeness Fu and Elliot t, 

2013 PI1 Dash robot is innovative. 

PI2 Dash robot is totally new to the market. 

PI3 Dash robot represents a new product category for 

consumers. 

Perceived value Sweeny and 

Soutar, 2001 Functional value for performance (quality) 

QAL1 Dash robot has an acceptable standard of quality. 

QAL2 Dash robot would last a long time. 

QAL3 Dash robot has consistent quality. 

QAL4 Dash robot would perform consistently. 

Emotional value 

EMO1 Dash robot is the one that I would enjoy. 

EMO2 Dash robot is the one that I would feel relaxed about 

using. 

EMO3 Dash robot would give me pleasure.  

https://doi.org/10.1016/j.jclepro.2018.06.273.
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EMO4 If I give Dash robot to my friends as a gift, Dash 

robot would give my friends pleasure. 

Functional for money (price) 

PRI1 Dash robot is reasonably priced. 

PRI2 Dash robot offers value for money. 

PRI3 Dash robot would be economical. 

Social value 

SCI1 Dash robot would help me to feel acceptable. 

SCI2 Dash robot would improve the way I am perceived. 

SCI3 Dash robot would make a good impression on other 

people. 

SCI4 Dash robot would give its owner social approval. 

Consumer innovativeness Agarwal and 

Prasad,1998; 

Citrin et al., 

2000 

CI1 I know about new information technologies before 

most other people in my circle do. 

CI2 Compared to my friends, I seek out relatively large 

information about the new information 

technologies. 

CI3 If I heard about a new information 

technology, I would look for ways to 

experiment with it. 

CI4 In general. I am hesitant to try out new 

information technologies without considering the 

price. 

Willingness to pay Kealy and 

Turner, 1993 WTP How much are you willing to pay for the Dash 

robot? 
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Appendix B: Demographic variables 

Characteristic Frequency % 

Gender   

Male 201 50.4 

Female 198 49.6 

Age   

22 and below 22 5.5 

23~28 136 34.1 

29~34 122 30.6 

35~40 89 22.3 

41~46 19 4.8 

47~52 4 1 

53~59 5 1.3 

60 and above 2 0.5 

Education   

No higher education 

experience 
20 5.0 

Associate 36 9.0 

Bachelor 215 53.9 

Master 110 27.6 

PhD 18 4.5 

Income per month (RMB)   

1000 and below 18 4.5 

1001~2000 21 5.3 

2001~3000 32 8.0 

3001~4000 37 9.3 

4001~5000 24 6.0 

5001~6000 22 5.5 
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6001~7000 35 8.8 

7001~8000 25 6.3 

8001~9000 15 3.8 

9001~10000 6 1.5 

10001~11000 13 3.3 

11001~12000 16 4.0 

12001~13000 17 4.3 

13001~14000 0 0 

14000 and above 118 29.6 
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