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Abstract 

The purpose of this thesis is to understand the reasons for the allegedly low use of virtual 

assistant technologies. The low use of virtual assistant technologies runs contrary to general 

expectations regarding the temporal diffusion and the overall impact of the innovation. The low 

use of virtual assistants is a problem for developers and marketers of such technologies. These 

actors can therefore benefit from insights into the perceived value of such technologies from a 

consumer’s perspective. Furthermore, the paper fills a gap in virtual assistant literature, as the 

use and non-use of such technologies has been severely neglected by Information Systems 

scholars and Consumption Behaviour theorists. 

The thesis applies Consumption Value and Innovation Diffusion theory, as well as Service 

Economics, to build a theoretical framework of constructs that may impact the consumer choice 

to use or not use virtual assistants. The study relies on quantitative analysis of survey results to 

analyse how perceptions on functional value, social value, emotional value, epistemic value, 

conditional value, as well as service convenience and compatibility impact the Siri consumption 

choice. The scope of this thesis is limited to the study of Siri, Apple's virtual assistant. The 

subjects under investigation are iPhone users, whom are treated as consumers throughout the 

study. The survey consists of a a series of statements pertaining to each theoretical construct, 

in which a Likert scale is used in order for Siri users, and non-users, to indicate their level of 

agreement with each statement. The quantitative method utilised for analysing the survey 

results includes both rotational factor analysis, to uncover underlying relationships between the 

variables, and discriminant analysis, to measure the impact of the identified factors on 

determining group membership for users and non-users. The results indicate that consumer 

perceptions of the functional and epistemic value of Siri have the largest impact on the 

discrimination between Siri users and non-users. Therefore, the decision to use or not use 

virtual assistants, like Siri, is primarily based on the consumer’s perceptions of functional and 

epistemic value. The remaining constructs currently appear to have little impact on the 

consumer choice to use or not use Siri. Thus, it appears that virtual assistant providers should 

prioritise functional and epistemic value in order to heighten consumer use of such 

technologies. 
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1. Introduction 

1.1 Introduction to Virtual Assistants 

Gartner (2012) defines a virtual assistant as:  

“a conversational, computer-generated character that simulates a 

conversation to deliver voice- or text-based information to a user via a Web, 

kiosk or mobile interface. A virtual assistant incorporates natural-language 

processing, dialogue control, domain knowledge and a visual appearance 

(such as photos or animation) that changes according to the content and 

context of the dialogue. The primary interaction methods are text-to-text, text-

to-speech, speech-to-text and speech-to-speech” (para. 1). 

A virtual assistant is therefore a technology combining Natural Language Processing (NLP) and 

Artificial Intelligence (AI), which provides a means of interacting, and conversing, with a system 

through language, whether written or spoken. Based on this definition, chatbots also fall under 

the umbrella of virtual assistants, even though they rely on text, rather than speech input. Voice-

based virtual assistants need to convert speech to text, which requires both software and 

hardware capabilities above that of the chatbot. Furthermore, some scholars distinguish 

between virtual assistants that are intelligent and those which are unintelligent. For example, 

Britt refers to Cortana and Siri as “Intelligent Virtual Assistants” (IVA), which he distinguishes 

from “Interactive Voice Response” (IVR) systems (Britt, 2016, p. 1). IVAs are considered more 

intelligent than IVRs since users can use “natural language as a means of achieving their goals” 

rather than enduring a “lengthy IVR frequently-asked-question decision tree” (Britt, 2016, p. 1).  

Figure 1 below shows the evolution of bot technology since its inception, and its turbulent 

expectations, in which the introduction of Siri is simply a recent highlight. 
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Figure 1. Evolution of AI bots. Reprinted from The Conversational Business: How Chatbots will 

reshape Digital Experiences (p.3), by Etlinger, S. (2017, June 27).  

Virtual assistants also vary in relation to their knowledge domain. Some virtual assistants, like 

Siri, attempt to cover a wide and general knowledge domain whereas other chatbots, for 

example those used in customer service, are geared towards a highly specific knowledge 

domain. General-knowledge virtual assistants are often referred to as personal, or consumer, 

virtual assistants. Britt (2016) argues that “through their own use of personal assistants, 

consumers have come to expect advanced capabilities when interacting with enterprise IVAs” 

(p. 2). In other words, “unlike most technologies, which tend to start in the enterprise and then 

go to consumers, virtual assistants used in business can thank their growth to the marketing 

behind consumer adoption of the technology, most notably Apple’s Siri” (Britt, 2017). This 

reinforces the importance of studying personal virtual assistants, like Siri, as their use arguably 

affects the wider use of virtual assistants, for instance those used by businesses in a customer 

service setting. 

1.2 Introduction to Siri 

Apple has developed a mobile “digital infrastructure” called iOS (Tilson, Sorensen & Lyytinen, 

2012, p. 1324). This infrastructure contains the “layered modular architectures” necessary for 

third party innovation (Yoo, Henfridsson, & Lyytinen, 2010, p. 724). As such, iOS can be seen 

as an industry platform which Gawer (2009) defines as a “foundation upon which array of firms 

(sometimes called a business ecosystem) can develop complementary products, technologies 

or services" (p. 45). The control of this infrastructure remains with Apple because of intellectual 

property rights. As platform owner, Apple can decide who has access and can customize 

aspects of its core functionality. Platform owners seek to steer platform innovation and therefore 

police the innovation of complements in the peripheral layers of the platform. However, as Eaton 

(2016) shows in his study on “contested innovation on curated digital platforms”, platform 
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developers are also able to influence Apple’s architectural innovation decisions (p. 1287). Siri is 

a testimony to this balance of power, as Siri was first developed as an App Store application by 

third-party developers at a San Jose start-up called SIRI in April 2010. This application was 

acquired by Apple and withdrawn from the App Store, and laid the foundation for the semantic 

engine used in the current version of Siri. Furthermore, Apple licensed voice recognition 

technology from Nuance. Apple then adapted and bundled these newly amassed capabilities to 

extend iOS core functionality. In October 2011, Siri was launched and integrated into iOS5, 

which intentionally coincided with the introduction of the iPhone 4S. The iPhone 4S contained 

the A5 processer, which was acquired from the company Audience, and provided the required 

noise reduction for Siri to function. 

1.3 Problem definition and relevance 

There have been widespread reports of Siri’s unpopularity, with some sources claiming that 

over 70% of the iPhone users who have tried Siri, no longer use the service (Leswing, 2016). 

Moreover, in 2016, “42% of U.S. smartphone owners surveyed said they had used their phone's 

VPA [Virtual Personal Assistants] over the past three months. That compares to 32% of users 

surveyed in the U.K.” (Darrow, 2016, para. 4). In 2014, Gartner claimed that Natural Language 

Question Answering was in a phase of inflated expectations and predicted that the technology 

would reach a productivity plateau between 2019 and 2024. The conspicuous low usage of Siri 

seems to cast doubts on Gartner’s prediction. Alternatively, if Gartner’s prediction is correct, and 

the productivity plateau is imminent, then the outlook for virtual assistant technology appears 

strikingly bleak. This technological rejection, non-adoption or discontinuance is not only a 

problem experienced by Apple but also other players in the virtual assistant market, who seek a 

return on their investments in Virtual Assistant technologies. The reasons for the seemingly slow 

diffusion of this innovation are still unknown and remain uninvestigated. 

This thesis therefore aims to understand why consumers are not using Siri. It does so by 

uncovering, and comparing the impact of, the consumption values driving Siri use and non-use. 

The benefits of such research are potentially far reaching. A greater understanding of the 

consumption values discriminating Siri users from non-users, benefits marketers and managers 

in amplifying use of such technologies. Major technology firms, such as Amazon, Apple, 

Microsoft and Google, have heavily invested in virtual assistant technologies, which have been 

coined Alexis, Siri, Cortana and Allo respectively. According to Britt (2017), $500 million have 
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been spent on IVA implementations in 2017, while other research firms have valued the global 

intelligent virtual assistant market at $1.14 billion. By gaining an understanding of the dominant 

values steering virtual assistant use and non-use, firms can potentially increase the use of 

virtual assistants, by forming superior strategies for marketing and developing such 

technologies. Similar tactics have been employed by psychology scholars, such as Suarez 

(2014) who argues that the combination of minimizing the positive meanings of consumption 

and negative meanings of non-consumption, and maximizing the positive meanings of non-

consumption and the negative meanings of consumption can be used to aid cigarette smoking 

cessation in individuals. Finally, the study also aids investors with a stake in firms committed to 

virtual assistant technologies, as they can potentially gain a better understanding of if, when and 

under which circumstances, virtual assistant will become more used. 

1.4 Research Question 

The above section demonstrates that the use and non-use of virtual assistants is a topic worthy 

of investigation. As the reasons for the slow diffusion, and low adoption rate, of the innovation 

are unknown, this paper poses the question “Why are consumers not using virtual assistants?”. 

Answering this descriptive question can be achieved by forming, and investigating, a more 

methodological question, “Which consumption values discriminate between users and non-

users of virtual assistants?”. The above research question essentially helps industry 

practitioners and theorists understand why some people use, and other people currently choose 

not to use, virtual assistants, from a consumer value perspective. 

2. Literature Review 

2.1 The Shortcomings of Technology 

Acceptance Literature 

This section seeks to outline the shortcomings of Technology Acceptance Model (TAM) 

literature and explains why the Theory of Consumption Value (TCV) framework is superior to 

TAM in the study of Virtual Assistant use. The phenomenon of technological abandonment has 

been largely neglected within Information Systems literature, as it has been crowded out by the 

extensive study of technology acceptance, which aims to explain the acceptance of information 
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systems within organizations. These TAM studies offer little explanatory power in the consumer 

context as employees, unlike consumers, lack the freedom to choose which technologies to use 

(Ayyagari, Grover & Purvis, 2011). Furthermore, TAM literature has been criticized for its focus 

on the behavioural intention to use a technology rather than actual technological use. TAM 

critics argue that actual usage often deviates from the intention to use (Wu and Du, 2012). For 

example, one mobile banking study estimated that only 11% of the Finish population use mobile 

banking, even though 30% expressed an intention to use mobile banking (Laukkanen, 2016). In 

this regard, TCV can be seen as superior as it is based on “actual behaviour rather than merely 

intention” to use (Sheth, Newman & Gross, 1991, p. 131). Furthermore, acceptance theorists 

have been criticized for their overemphasis on acceptance and neglect of non-acceptance 

(Baumer, Ames, Burrell, Brubaker & Dourish, 2015). Some scholars go as far as stating that 

“media use can only be understood in relation to non-use” and therefore “non-use is the only 

practice that requires explanation” (Wyatt, 2005, p.70). Laukkanen also identifies this gap in 

Information Systems (IS) and Innovation literature, stating that “to date little research examines 

the factors inhibiting the adoption process or causing rejection behaviour” particularly in a 

consumer context (2016).  

As outlined above, technological non-use has been largely ignored in IS literature, even though 

it is a pressing issue facing industry practitioners. Digital businesses are paying considerable 

attention to measuring and minimizing the churn rate; a metric which is heavily used by 

Telecommunication Service Providers (TSP) and application developers to identify the 

proportion of users that abandoned the service during a given time period. Today, it is estimated 

between 60 and 80 percent of users abandon a given smartphone application after a month of 

use, on average (Chen, 2016). This implies that consumer acquisition is not the primary 

obstacle facing TSPs and app developers, rather it is their inability to retain users. This paper 

sheds light on the TCV framework, and how it can be used instead of TAM, as a means of 

grasping and tackling the sources of churn for software services, like virtual assistants, that are 

suffering from poor user retention.  
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2.2 The Shortcomings of Virtual Assistant 

Literature 

This section seeks to outline and map the existing literature on virtual assistants. By searching 

for the term "virtual assistants" in the EBSCO Business Source Complete and Science Direct 

online databases, a total of 351 and 144 articles were returned respectively. Out of these, 30 

and 20 were deemed relevant for each. However, only 3 of these 50 studies explicitly focused 

on virtual assistant use and possible determinants of virtual assistant use. One of these was 

study investigating a Virtual Scheduling Assistant being implemented at Microsoft (Monroy-

Hernández & Cranshaw, 2017). The chatbot was built to plan meetings based on the attendees’ 

calendars to spare the time and effort required to find a suitable date and time through a lengthy 

email exchange. Monroy-Hernández & Cranshaw (2017) observed resistance to the scheduling 

assistant. Some users saw it as “producing extra work from them because they still had to 

respond to the assistant’s emails”, while others simply did not like the idea that the assistant 

was a bot and were concerned about their privacy (Monroy-Hernández & Cranshaw, 2017, p. 

1).  

The second study on the use of virtual assistants, focused on the characteristics of artificially 

intelligent search engines, and how these affected the user’s behavioural intention to use the 

intelligent search engine (Chao, 2016). Chao (2016) studied how three AI characteristics – 

autonomy, reactivity and learnability – affected perceived usefulness, perceived ease of use and 

perceived risk, which in turn determine the behavioural intention to use the intelligent search 

engine. Autonomy is defined as the ability of the AI bot to actively execute instructions 

according to its own perception, without relying on users for instructions. Reactivity is defined as 

the ability of the intelligent search engine to understand the results that are generated after 

executing actions and performing the most appropriate corresponding actions afterwards. 

Learnability is defined as search engine’s ability to improve its performance over time by 

monitoring the user’s search history. Furthermore, Chao (2016) includes a risk construct, which 

is broken down into performance risks, time risks and privacy risks. Performance risks are 

related to search engine results that are below the standard expected by the user. Time risks 

are defined as the potential time delays in achieving the goals of a web search due to difficulties 

in operating the bot. Privacy risks are defined as the possible unauthorized use of personal 
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information. The findings from the study suggest that learnability and reactivity have a greater 

impact on usage intention than the AI characteristic of autonomy. Reactivity and learnability 

displayed a substantial positive effect on perceived usefulness and ease of use, and a minor 

negative effect on perceived risk. The autonomy of the search engine, on the other hand, had a 

large negative influence on perceived risk. Overall, perceived usefulness and ease of use had a 

greater impact on behavioural intention than perceived risk. Chao (2016) concludes the study by 

recommending intelligent search engine providers to design reactive search engines, and 

personalize the service according to the individual needs of users, as a means of increasing 

their behavioural intention to use the technology. 

The third study, covering virtual assistant use, employed a survey-based approach to measure 

Australian consumers’ general perception of customer service chatbots, and their intention to 

use chatbots depending on the perceived difficulty of their customer service issue (Nott, 2017). 

The results indicated that 47% of Australian consumers were neutral in terms of their attitude 

towards enterprise bots, while 42% were positive and 11% were negative. Nott (2017) states 

that the predominantly positive/indifferent attitude towards customer service bots is ultimately 

due to customers wanting “to resolve their issues quickly and easily, regardless of whether it is 

a friendly bot or human” (para. 15). However, 57% said they would rather speak to a human for 

more difficult issues, mainly because they believe a human at a call center would understand 

them better, but also because users believed they were more capable of manipulating a human 

through “lying or exaggerating” to get reimbursement (para. 7).   

As highlighted above, academic literature, on the topic of virtual assistants, and particularly their 

use, is scarce. This is most likely due to the fact that virtual assistants were only introduced to 

consumers recently and the use of these technologies is still relatively low. The 50 studies that 

were found to be relevant varied greatly in purpose. A large part of the literature focuses on 

specific cases of virtual assistant implementation, either by a particular organization or within a 

particular knowledge domain. In most cases, the studied virtual assistant was implemented with 

the intention of improving the customer service to ease the load on call centers or set the digital 

customer experience apart from other firms (Britt, 2016; Keeling, McGoldrick & Beatty, 2007; 

Nott, 2017; Jamison, 2017; Aquino, 2012). Such firms are essentially trying to reshape customer 

interaction, by reversing the status quo of consumers that are currently “conditioned to interact 

with businesses in ways that are often unnatural and inconvenient – typing in boxes within rigid 

interfaces” (Etlinger, 2017). In other cases, such as the Virtual Scheduling Assistant at 
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Microsoft, the implementation focused on improving internal practices and processes of 

employees. The documented examples of virtual assistant implementations vary greatly in 

terms of their target industry. For example, Istobal, a Spanish company in the automated car 

wash industry, helped Shell implement a customer-facing virtual assistant which reduced the 

time needed to select the correct washing programme by 50% (Needs, 2017). Another example 

is Akeira, a virtual assistant launched by the Indian government, which is used by 2 million 

farmers to predict rainfall (Khan, 2015). Virtual assistants have also been implemented to aid 

consumers in online shopping (Garcı́a-Serrano, Martı́nez, & Hernández, 2004; Chattaraman, 

Kwon, & Gilbert, 2012), and to provide digital in-store experiences (Corvello, Pantano, & 

Tavernise, 2011). Furthermore, some studies advocate the use of virtual assistants within 

certain knowledge domains. For example, Boulton (2017) argues that virtual assistants could 

add value to current DevOps practices, by giving programmers the opportunity to use natural 

language to interact with systems used to design, test and deploy code. These studies on 

specific virtual assistant implementations often revolve around the benefits and difficulties in 

virtual assistant implementation. Other studies were more focused on the evolution of virtual 

assistants over time (Jamison, 2013; Bree, De Olano & Cembrero, 2012), as well as the 

structure and development of their business ecosystem (López, Quesada & Guerrero, 2017; 

Rutkin, 2016). For example, Reisinger (2017) analyses the implications of the recently 

announced collaboration between Microsoft’s Cortana and Amazon’s Alexa. Most of the studies 

outlined above are based on interviews with senior management, and subject experts; while 

only a select few conduct qualitative or quantitative analysis based on input from the end user. 

Other works on virtual assistants were more technical in nature, typically covering design and 

development aspects that are to be considered, when building artificial intelligent systems that 

depend on natural language processing (Eisman, López & Castro, 2012; Wagner, 2016). 

Furthermore, several of the articles discussed the privacy concerns posed by virtual assistant 

technologies (Frank, 2017; Rash, 2017; Hodson, 2015; Turk, 2016). Whereas, other scholars 

appeared to be more concerned with the relinquishment of control and decision-making to 

virtual assistants (Lefton, 2012; Knight, 2012). 
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3. Method 

3.1 Paradigmatic Assumptions 

This paper adopts a post-positivist paradigmatic approach, and a quantitative methodology. 

From an ontological standpoint, positivists maintain that reality is objective, measurable, and 

independent from the researcher, who can avoid biases affecting their descriptions of reality 

(Wagner, Kawulich & Garner, 2012). Post-positivists, on the other hand, argue that reality 

cannot be known with perfect certainty, only within a certain realm of probability, due to human 

limitations. In terms of epistemology, positivists see knowledge as statements that can be 

proven or disproven empirically, based on results that can be replicated and generalized 

(Wagner, Kawulich & Garner, 2012). Quantitative research commences with theories or 

concepts that are theoretically and operationally defined, and then used as variables of interest 

to measure a specific phenomenon. Quantitative research often employs questionnaires as a 

data collection technique. The purpose of positivist research is to discover laws and principles 

and to predict behaviours and situations. Therefore, this paper views perceptions of 

consumption values as measurable independent variables, which may help to explain and 

predict virtual assistant use. 

3.2 Theoretical Framework 

This thesis is grounded in the TCV, which describes and predicts individuals making “voluntary 

choices” based on their perceptions of consumption values associated with market choices 

(Sheth, Newman & Gross, 1991, p. 14). The Siri user is therefore viewed as a consumer in this 

paper, which is consistent with Yoo’s proposal that the key role played by technological users is 

that of the consumer (2010). The TCV states that consumption choice behaviour is driven by 

multiple independent consumer values, which are essentially extrinsic and intrinsic motives 

driving consumption decisions (Sheth, Newman & Gross, 1991, p. 12). These values are based 

on diverse literature streams ranging from economics, sociology, various branches of 

psychology, marketing and consumer behaviour. Sheth, Newman & Gross (1991) identify five 

consumption values influencing consumer choices – functional value, social value, emotional 

value, epistemic value and conditional value. A consumption decision can be interpreted as a 



13 
 

function of the five consumption values which offer “differential contributions” in terms of choice 

impact (Sheth, Newman & Gross, 1991, p. 10). From this standpoint, the Siri non-consumption 

decision occurs due to a lack of positive value, or due to excessive negative value, in one or 

several consumption values. 

It could be argued that the utilization of Siri does not constitute a traditional consumption choice 

since it does not involve a monetary cost for the iPhone user. However, Sheth, Newman & 

Gross (1991) state that their theory is not limited to product or purchase decisions, but also 

remain relevant in decisions to “engage or not engage in a particular behaviour” (Sheth, 

Newman & Gross, 1991, p. 30). Furthermore, the founders of the TCV claim that the theory is 

not only applicable to consumer durables and non-durables but also services. Sheth, Newman 

& Gross (1991) applied their theory to over 200 consumer choice situations, studying use and 

non-use choices for goods and services, in both the profit and non-profit sector, such as food 

stamps, cocaine, computer dating, and sporting events attendance (p. 92). In terms of 

prerequisites for applying their theory, Sheth, Newman & Gross argue that the choice must be 

based on “individual decision making (as opposed to dyadic or group choice), systematic 

decision making (as opposed to random or stochastic choice), and voluntary decision making 

(as opposed to mandatory or involuntarily ‘choice’)” (p. 15). Based on the above applications 

and prerequisites, this paper views the framework as appropriate and applicable to software 

services, although Sheth, Newman & Gross (1991) do not explicitly allude to such technologies. 

Since the seminal work on TCV was published in 1991, their application of the TCV in the realm 

of information systems is limited to “microcomputers”, “long distance telephone services” and 

“videocassette recorders” (Sheth, Newman & Gross, p. 168-171). However, they explicitly 

encourage the application of TCV to market choices pertaining to information systems “as the 

market becomes more computer literate and develops a clearer idea of its needs and wants” 

(Sheth, Newman & Gross, p. 169). Furthermore, the applicability of the TCV in the Siri research 

setting is strengthened by the fact that the theory has been used by other scholars in explaining 

technology related decisions, such as the decline in software value over time (Alpert, 1994), 

internet banking (Ho & Ko, 2008), ringtones as hedonic IT artefacts (Turel, Serenko & Bontis, 

2009), and hyped technology (Hedman & Gimpel, 2010). TCV therefore provides a solid 

theoretical foundation for the investigation of virtual assistant use and non-use. It is reasonable 

to argue that the use of Siri is driven by consumers’ perceptions of the consumption values 
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associated with Siri. More specifically, the decision to use Siri over traditional touch interaction 

depends on how iPhone users value Siri. 

Given the technological progress since the microcomputer and the expansion of Information 

Systems literature since the conception of the TCV framework, this paper finds it necessary to 

extend the TCV consumption values, by adding additional constructs to the theoretical 

framework in order to fully comprehend the virtual assistant consumption choice. This belief is in 

line with the works of other IS scholars, such as Xiao, Hedman & Runnemark (2016), who 

applied the TCV to study the impact of consumption values on the usage of different payment 

instruments including cash, card and internet banking. The aforementioned scholars chose to 

add three constructs to the framework, incorporating service convenience, habit, and risk 

aversion as a control variable. Similarly, this paper will utilize the five consumption values from 

the TCV framework, as well as the concept of service convenience and compatibility, which are 

derived from the fields of Service Economics and Innovation Diffusion, respectively. Thus, the 

framework adopted throughout this paper, to describe Siri use and non-use, revolves around 

seven constructs. The constructs underpinning the theoretical framework are illustrated in figure 

2 below. 
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Figure 2. Theoretical framework displaying the constructs, adopted from TCV, Service 

Economics and Innovation Diffusion theory, which possibly influence consumers’ use and non-

use of Siri.  

3.3 Hypothesis Development 

The following section discusses each construct in the context of Siri, and outlines propositions 

regarding the relationship between each construct and Siri use. 

(1) Functional value stems from the perceived utility of a product or service in fulfilling a task or 

achieving a goal (Sheth, Newman & Gross, 1991, p. 32). Functional value has traditionally been 

viewed as the principal driver influencing consumption choices, with economic utility theorists 

portraying the consumer as a ‘rational economic man’ that forms perceptions of a product’s 

performance capacity based on its functional, utilitarian, or physical attributes and 

characteristics such as reliability, quality, durability and price. When it comes to Siri use, 

functional value represents the attributes of the technology that fulfil consumers’ utilitarian 
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needs, in the context of smartphone interaction. Traditionally, iPhone users have interacted with 

their mobile devices through touch interaction. Consequently, we argue that consumers’ 

perception of the functional value of Siri, as an alternative mode of device interaction, influences 

their choice to use the technology.  

One of Siri’s main propositions, in terms of functional value, is the time and effort savings during 

mobile interactions. Siri potentially allows the user to navigate the device, execute tasks and 

gain knowledge at a quicker rate through voice control. This functionality is considered to be 

especially important in the case of mobile devices, as they are small by nature, meaning that 

text and graphics are more difficult to interpret, and entering data is more effortful, in 

comparison to other computing devices (Laukkannen, 2016). Aquino (2012), reinforces this 

statement, stating that “a virtual assistant on a mobile device is convenient in situations when 

people have difficulty using a small keyboard” (para. 11). Furthermore, Britt (2016) argues that 

natural language interaction reduces the effort on behalf on the user, who is fatigued by the 

need to “learn the language of the technology” and “overwhelmed with the different interfaces” 

(p.1). Aquino (2012) supports this statement, stating that part of the appeal of virtual assistants 

is for people to be able to "express their needs more naturally than having to navigate a visual 

interface or a conversation tree” (para. 10). Another potential functional value of voice 

interaction, besides time and effort savings, could be reduced screen time. There are a plethora 

of studies detailing the universal rise in average time spent in front of screens, and the harmful 

effects of excessive screen time (Madhav, Sherchand & Sherchan, 2017). It is possible that Siri 

users might be informed and motivated by such health concerns. Lastly, Siri can add value to 

mobile interaction through personalization, by learning the user’s preferences and habits, and 

thus providing higher quality mobile interactions.  

Proposition 1:  

a) Consumers’ perception of the functional value associated with Siri will influence Siri use 

b) Consumers’ perception of the functional value associated with Siri will influence Siri non-use 

 

(2) Social value is experienced in the consumption of highly visible products, services and 

objects that are shared or seen by others (Sheth, Newman & Gross, 1991, p. 38). According to 

the TCV, such a product or service may be chosen more for the perceived social image it 
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conveys rather than for its functional performance. The TCV founders found that this was even 

the case for products that were generally perceived as utilitarian, for example kitchen 

appliances, which were often selected on other grounds than utility, such as the social class of 

the consumers they were associated with. Thus, social value represents the symbolic, and often 

stereotypical, associations with one or more social groups using the product. Consumption 

choices have shown to be influenced by a desire to portray a specific social image or an image 

congruent with the norms of friends or associates. Therefore, another facet of the social value is 

related to social norms, which have been established as an important determinant in technology 

related behaviour (Venkatesh, Morris, Davis & Davis, 2003). In the case of Siri, users may feel 

the need to interact with their iPhones in a way that is considered the norm. When applying TCV 

to condoms, the founding scholars found that the non-consumption decision was primarily 

driven by negative social value with many users expressing that “it just isn’t cool [to use a 

condom]” (Sheth, Newman & Gross, 1991, p. 172). The widespread non-consumption of Siri 

might be a result of a similar negative social sentiment. Furthermore, when applying TCV to 

Drug Rehabilitation services, Sheth, Newman & Gross (1991) identified substantial social value 

driving the consumption decision, since users appeared to desire “assurance that other patients 

are people like themselves” (p. 173). Similarly, Siri users might seek assurance that there are 

other people like themselves that use Siri. Such assurance can be obtained by directly 

observing Siri use and through discourse pertaining to Siri use. Bødker, Gimpel & Hedman 

(2012) refer to the latter as a reflectivity process, which was observed when iPhone users in 

their study experienced moments in which they contemplated their identity as iPhone users. 

Such contemplation would typically occur when they “see or talk to other users” (Bødker, 

Gimpel & Hedman, 2012, p. 18). Furthermore, the role of social influence in consumption 

choices has been studied in Behavioural Economics, where it is described as a cognitive bias, 

that occurs when an individual is influenced by the presence and participation of other 

individuals in the same activity (Cialdini, 2010). Hence, it is proposed that the perceived social 

value associated with Siri, either through the projected social image, social norms, or through 

observed use or discourse, will influence consumers’ Siri use.  

Proposition 2:  

a) Consumers’ perception of the social value associated with Siri will influence Siri use 

b) Consumers’ perception of the social value associated with Siri will influence Siri non-use 
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(3) Emotional Value, on the other hand, influences the consumption choice through the 

product’s capability of arousing, and being associated with, a set of desirable or undesirable 

“feelings or affective states” (Sheth, Newman & Gross, 1991). Aesthetics, such as beauty and 

artistry, often add emotional value to a product. Surprisingly, many products that are conceived 

as utilitarian in nature, also evoke emotional value. For example, it is not uncommon for 

automobile consumers to see their cars as a “substitute mistress” (Sheth, Newman & Gross, 

1991, p. 51). Such feelings are not limited to tangible goods, but also occur in the case of 

software technologies. For example, Love Plus is a relationship simulation game which has 

proved hugely popular amongst young Japanese male adults, many of whom claim to be in love 

with their virtual partner, ‘Rinko’ (Lowry, 2015). The Japanese company Gamebox has also 

developed a holographic “handy helper—and a pseudo-girlfriend” (Morris, 2016, p.1). Emotional 

value can also take on a negative form, for example in the case of payment technologies, it has 

been found that highly transparent payment methods such as cash induce higher levels of pain 

when paying (Xiao, Hedman & Runnemark, 2015). 

In the context of Siri, it is likely that users feel ashamed or embarrassed talking to a device. It is 

also possible that consumers feel impatient using Siri, as the novel method of mobile interaction 

demands that the users learn through trial and error, in order to achieve tasks that they already 

know how to solve through conventional touch interaction. Interacting with AI technology has 

also shown to provide a source of entertainment to users, who enjoy assessing the human-like 

nature of the AI and enjoy fooling the AI to reveal its inadequacies. Aquino (2012) states that 

“since Siri was launched, a number of online videos and articles have detailed the often-

humorous mistakes the virtual assistant can make” (para. 29). Users might also feel powerless 

when using virtual assistants like Siri. In her study of self-tracking technologies, Sjöklint points 

out that there is little consensus in terms of user attitudes towards objective and subjective data 

analysis (2015). In other words, some users, in certain contexts, prefer taking the time to 

conduct the data analysis themselves as they gain trust and intimacy with the data, whereas 

other users prefer to take quick decisions through technology-aided analysis at the expense of 

holistic overview of the data and data processing. Venkatesh (2000) supports the former 

statement, arguing that feelings of control can enhance to perceived ease of use, and thus 

increase functional value; whereas other scholars support the latter statement, arguing that 

“users want to obtain answers to a question with the minimal effort and time” (Cuttone, Petersen 
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& Larsen, 2014, p.544). Furthermore, privacy concerns have dominated AI literature, and are 

often seen as an inevitable consequence of AI, as such technologies often aim to internalize the 

preferences and habits of the user. As scholars point out, meeting the “privacy expectations” of 

consumers might be pivotal to reducing “friction” between users and virtual assistant technology 

(Monroy-Hernández & Cranshaw, 2017, para. 12). As virtual assistants are a form of 

recommender systems, they often lack transparency, both in terms of the data they collect and 

how they process this data, which engenders a sense of distrust and an intrusion of privacy. 

There have been multiple legal cases in which virtual assistant audio data has been requested 

by courts (Sauer, 2017). Such legal threats raise the privacy fears of users of virtual assistants. 

The above discussion highlights two fundamental trade-offs in virtual assistant technologies. 

Firstly, the functional value of greater productivity implies a negative emotional value associated 

with a loss of control (Lefton, 2012; Knight, 2012). Secondly, the functional value of 

personalization appears to compromise the emotional value of privacy. Matt Lease, professor in 

the School of Information at the University of Texas, highlights this trade-off, stating “we might 

be amazed at how well the system understands us, or terrified by how little privacy we actually 

have today” (Aquino, 2012, para. 42). This paper proposes that consumers are more likely to 

use Siri if it induces positive emotions and less likely to use Siri if it induces negative emotions 

during usage. 

Proposition 3:  

a) Consumers’ perception of the emotional value associated with Siri will influence Siri use 

b) Consumers’ perception of the emotional value associated with Siri will influence Siri non-use 

 

(4) Epistemic Value also drives consumption choices, through a product’s capacity to arouse 

curiosity, provide pleasure due to novelty, or satisfy a desire for knowledge (Sheth, Newman & 

Gross, 1991, p. 62). Epistemic value often accompanies entirely new experiences and helps to 

explain the desire to explore new consumption choices, as a means of seeking stimulation and 

satisfying curiosity. Such exploratory, novelty seeking, and variety seeking motives are arguably 

key in instigating product search, trial and switching (Hirschman, 1980). It can be argued that 

epistemic value, not only depends on the nature of the product or service, but also on the 

consumer’s personal level of innovativeness, and their general desire to explore new products 
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(Hirschman, 1980). Siri essentially provides epistemic value in two forms. Firstly, consumers are 

fascinated by the technology’s novel ability to interpret, and communicate through, speech. 

Secondly, Siri enables rapid retrieval and analysis of information, and thus provides a potentially 

superior way of gaining knowledge, in comparison to traditional web search. 

Research suggests that the former type of epistemic value is likely to be short-lived. When 

applying the TCV to microcomputers, Sheth, Newman & Gross (1991) found that the main 

consumption value driving the microcomputer consumption choice was “initially epistemic 

value”. However, over time, consumers often found that they had no practical need for 

microcomputers, after they were done “playing” with them (p. 169). In other words, the high 

positive epistemic value was short-termed, and not sufficient to motivate long-term use, often 

leading to abandonment due to the lack of functional value. Bødker, Gimpel & Hedman (2012) 

found that this was also the case in their study on iPhone usage. The iPhone users under 

investigation found it “difficult to maintain a consistent fascination with technological objects” 

over time, leading to utilitarian usage, as opposed to epistemic usage, in the long run (Bødker, 

Gimpel & Hedman, 2012, p. 3). Interviews with the iPhone users revealed that the device 

experience shifted from an autonomous explorative experience, in which the device was the 

object of contemplation, to an experience where iPhone use became ordinary, unobtrusive and 

integrated into daily life. Karapanos, Zimmerman, Forlizzi & Martens (2009) reinforce this notion, 

arguing that the early judgements of iPhone users that were based on novelty, hedonism and 

aesthetic concerns were replaced by functional, pragmatic and utility judgements over time. It is 

possible that the novelty factor of virtual assistant technologies will also be short-lived. However, 

the second form of epistemic value described above, pertaining to a superior method of 

knowledge acquisition, could be more enduring. Regardless of the longevity of epistemic value, 

this paper proposes that perceptions of high epistemic value lead to use, whereas pessimistic 

perceptions of epistemic value lead to non-use. 

Proposition 4: 

a) Consumers’ perception of the epistemic value associated with Siri will influence Siri use 

b) Consumers’ perception of the epistemic value associated with Siri will influence Siri non-use 
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(5) Conditional value applies to products or services for which the value is strongly tied to use in 

a specific context, location or time. Conditional value is described as value obtained “as the 

result of the specific situation or set of circumstances facing the choice maker” (Sheth, Newman 

& Gross, 1991, p. 69). In other words, the presence of physical or social contingencies has the 

potential to augment the product’s value, particularly its functional or social value. Conditional 

value is related to the concept of stimulus dynamism, which highlights how choices are “affected 

by the learning that takes place as a result of experience with a given situation” (Sheth, 

Newman & Gross, 1991, p. 71). These situational non-internalized forces can be seen as 

inhibitors that obstruct the consumer preferences that exist under ordinary or typical 

circumstances (Sheth, Newman & Gross, 1991, p. 71).  

The choice to use Siri may be influenced by the location of the user or the activity that the user 

is engaging in. Voice controlled technologies provide a means of achieving hands-free 

interaction. Therefore, Siri might be seen as particularly useful when the user is driving, or 

partaking in another activity in which touch interaction is difficult or dangerous. As Aquino (2012) 

states, “speaking to a virtual assistant on a mobile device is convenient in situations when 

people… are occupied and unable to read information on a screen” (para. 11). Furthermore, Siri 

could be perceived as being less harmful to one’s public image or less embarrassing from an 

emotional perspective, when used in a private setting, as opposed to a public space (Leswing, 

2016). Therefore, this paper proposes that consumers’ perception of the value of Siri under 

certain circumstances will affect their use of the technology. 

Proposition 5: 

a) Consumers’ perception of the conditional value associated with Siri will influence Siri use 

b) Consumers’ perception of the conditional value associated with Siri will influence Siri non-use 

 

(6) Service Convenience 

Service convenience is an important concept in service economies, as it accounts for the time 

and effort consumers spend on obtaining the service (Berry, Seiders & Grewal, 2002). Service 

convenience is proven to impact consumer behaviour as well as consumer satisfaction with the 

service (Berry, Seiders & Grewal, 2002).  
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In the context of Siri, service convenience can be interpreted as the user’s ability to access the 

Siri service, and obtain desirable output and interactions from Siri. The discontinuance of Siri 

may therefore be seen as a result of difficulties in obtaining and using the Siri service. The user 

must determine how to use Siri, in other words, the speech input that should be fed to Siri to 

obtain the optimal results. The quality of the user input thus has an effect on the quality of the 

output derived from Siri. Virtual assistants differ from touch-based device interaction in the 

sense that they offer much greater flexibility in terms of user input. However, this flexibility also 

implies greater learning costs to the user, who must learn how to use Siri through a process of 

trial and error, in the absence of the visual cues present in touch-based interaction. According to 

Sheth, Newman & Gross (1991), “some products are designed to help consumers save time, 

while most products are associated with the use of time” (p. 4). In this regard, Siri can be seen 

as atypical, as it essentially falls into both categories. On one hand, Siri potentially offers 

functional value in the form of time and effort savings, in comparison to touch interaction. On the 

other hand, the process of deciding on appropriate input for Siri, requires time and effort. 

Rebecca Jonsson, chief researcher at Artificial Solutions, a consultancy specializing in natural 

language interaction notes that virtual assistants ought to allow users to “express themselves 

with their own terminology and not have to learn specific words or commands” (Britt, 2016, p. 1). 

Furthermore, it could be argued that Siri is creating an inconvenient service for the consumer, 

as it might be too accessible. Numerous complaints have surfaced on Apple forums, relating to 

the overly accessible nature of Siri, with many users expressing frustration over how easy it is to 

accidentally activate Siri. This paper argues that greater perceived service convenience, in 

relation to Siri (i.e. the lower the perceived time and effort required to obtain an acceptable 

service from Siri), heightens likelihood of Siri use by the consumer; and vice versa. 

Proposition 6: 

a) Consumers’ perception of the service convenience associated with Siri will influence Siri use 

b) Consumers’ perception of the service convenience associated with Siri will influence Siri non-

use 

 

(7) Compatibility is defined within Innovation Diffusion literature as the degree to which an 

innovation is perceived as consistent with the user’s existing beliefs, past experiences and 
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needs (Rogers, 1995). Compatibility reduces the uncertainty of the innovation from the 

perspective of the adopter (Rogers, 1995). Technology Acceptance theorists, however, argue 

that the “latter part of the definition, which refers to compatibility with the needs of potential 

adopters taps an aspect of relative advantage” and therefore should be excluded, as it is 

possibly overlapping with the concept of perceived usefulness (Karahanna, Agarwal & Angst, 

2006, p. 783). In a similar fashion, this paper excludes consumer needs from the compatibility 

definition, as it may overlap with the definition functional value. Rogers’ definition has also been 

criticized for failing to incorporate operational compatibility (Moore & Benbasat, 1991; 

Karahanna, Agarwal & Angst, 2006). Moore and Benbasat’s (1991) compatibility definition not 

only considers normative and cognitive aspects, such as values and past experiences, but also 

includes operational compatibility. Operational Compatibility is the fit of the innovation with the 

“user’s current work practices”, as well as the “user’s preferred work style” (Moore & Benbasat, 

1991). This paper aligns itself with Moore and Benbasat’s (1991) definition, and thus, defines 

compatibility, in the context of Siri, as a construct covering the following four dimensions – 

firstly, the fit of Siri with the consumer’s belief systems, secondly the fit of Siri with consumer’s 

prior technological experiences, thirdly the fit of Siri with the consumer’s existing iPhone 

practices and, fourthly the fit of Siri with the consumer’s preferred iPhone practices.  

Proposition 7: 

a) Consumers’ perception of the compatibility associated with Siri will influence Siri use 

b) Consumers’ perception of the compatibility associated with Siri will influence Siri non-use 

 

3.4 Research Design 

3.4.1 Survey Formulation 

The research design of this study is heavily influenced by the methods developed Sheth, 

Newman & Gross (1991), who developed a generic questionnaire format, that “may be adapted 

for any specific market choice situation of interest” (p. 87). The TCV founders thus encourage 

survey items to be altered according to the product under investigation. The survey items 

relating to the TCV constructs are therefore inspired by previous applications of the TCV and 

the value profiles built for a variety of products. Functional value is measured through a “profile 
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of product attributes relating to pertinent functional, utilitarian or physical benefits or problems” 

(Sheth, Newman & Gross, 1991, p. 83). Social value is measured through the “profile of social 

imagery representing the association of choice alternatives” which is likely to vary significantly 

across demographic, socioeconomic and cultural-ethnic groups (Sheth, Newman & Gross, 

1991, p. 84). Emotional value is measured on a “profile of personal feelings” aroused by the 

choice alternatives (Sheth, Newman & Gross, 1991, p. 85). Epistemic value is measured 

through the perceived extent to which curiosity, novelty and knowledge needs are satisfied 

(Sheth, Newman & Gross, 1991, p. 86). Conditional value is measured on a “profile of 

situational contingencies contributing to temporary functional and social utility”, causing 

consumers to deviate from typical behaviour patterns (Sheth, Newman & Gross, 1991, p. 86). 

In a similar fashion to Xiao, Hedman & Runnemark (2016), the Service Convenience construct 

is measured by adopting survey items utilised by Seiders, Voss, Godfrey & Grewal (2007). The 

following statement, once adapted, was seen as particularly useful in measuring the Service 

Convenience of Siri, “it is quick and easy to determine whether cash is accepted at the vendor.” 

(Xiao, Hedman & Runnemark, 2016). Finally, the survey items pertaining to the Compatibility 

construct are based on the compatibility measurement approach developed by Moore & 

Benbasat (1991) as well as Karahanna, Agarwal & Angst (2006). The following statements were 

particularly useful once reapplied to the Siri context, “Using a PWS is a new experience for me”, 

“Using a PWS would be compatible with all aspects of my work”, and “Using a PWS would 

radically change my work habits” (Moore & Benbasat, 1991). The tables below outline the 

survey items for each construct in the theoretical framework, and states the primary work they 

have been derived from. The survey items labelled F1 to F6 relate to functional value, items S1 

to S4 relate to social value, items E1 to E6 relate to emotional value, items EP1 to EP5 relate to 

epistemic value, items C1 to C3 relate to conditional value, items SC1 to SC6 relate to service 

convenience, and items COM1 to COM7 relate to the compatibility construct. 
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Item Label Proposition References 

F1 I think Siri requires less effort than touch 
interaction 

(Sheth, Newman & Gross, 

1991) 

F2 I think Siri is unreliable (Sheth, Newman & Gross, 

1991) 

F3 I think Siri helps me navigate my device 
quicker 

(Sheth, Newman & Gross, 

1991) 

F4 I think Siri helps me gain knowledge quicker (Sheth, Newman & Gross, 

1991) 

F5 I think Siri is good for my well-being as it 
reduces my screen time 

(Sheth, Newman & Gross, 

1991) 

F6 I think Siri helps me by learning my 
preferences and habits over time and 
providing personalized answers 

(Sheth, Newman & Gross, 

1991) 

 

Item Label Proposition References 

S1 I think using Siri would worsen my public image (Xiao, Hedman & Runnemark, 

2015) 

S2 People who are important to me use Siri (Xiao, Hedman & Runnemark, 

2015) 

S3 I think Siri is mostly used by children (Sheth, Newman & Gross, 

1991) 

S4 I think Siri is mostly used by 
businessmen/women 

(Sheth, Newman & Gross, 

1991) 
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Item Label Proposition References 

E1 I feel ashamed or embarrassed using Siri (Sheth, Newman & Gross, 

1991) 

E2 I feel impatient using Siri (Sheth, Newman & Gross, 

1991) 

E3 I feel entertained using Siri (Sheth, Newman & Gross, 

1991) 

E4 I feel that Siri is intrusive as it invades my 
privacy 

(Sheth, Newman & Gross, 

1991) 

E5 I feel acknowledged when Siri takes my 
interests/preferences into account 

(Sheth, Newman & Gross, 

1991) 

E6 I feel powerless using Siri as I lack control (Sheth, Newman & Gross, 

1991) 

 

Item Label Proposition References 

EP1 I am curious about, or fascinated by, Siri (Sheth, Newman & Gross, 

1991) 

EP2 I am curious about people who use Siri (Sheth, Newman & Gross, 

1991) 

EP3 I am tired of touch interaction (Sheth, Newman & Gross, 

1991) 

EP4 I think using Siri helps me gain knowledge (Sheth, Newman & Gross, 

1991) 

EP5 I like to experiment with Siri (Sheth, Newman & Gross, 

1991) 
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Item Label Proposition References 

C1 I only use Siri when I need hands-free 
interaction (e.g. when driving) 

(Sheth, Newman & Gross, 
1991) 

C2 I only use Siri when I am alone (Sheth, Newman & Gross, 
1991) 

C3 I only use Siri when I am bored (Sheth, Newman & Gross, 
1991) 

 

Item Label Proposition References 

SC1 It is quick and easy to learn what Siri can do (Xiao, Hedman & Runnemark, 

2016) 

SC2 It is quick and easy to determine what input 
Siri needs to answer a question 

(Xiao, Hedman & Runnemark, 

2016) 

SC3 It is quick and easy to determine what input 
Siri needs to follow a command 

(Xiao, Hedman & Runnemark, 

2016) 

SC4 It is quick and easy to activate Siri (Xiao, Hedman & Runnemark, 

2016) 

SC5 It is inconvenient that Siri sometimes starts 
accidentally when I don’t want it to 

(Xiao, Hedman & Runnemark, 

2016) 

SC6 Siri accurately converts my speech into text (Xiao, Hedman & Runnemark, 

2016) 

 

Item Label Proposition References 

COM1 Using virtual assistant technologies, such as 
Siri or chatbots, is a new experience for me 

(Moore & Benbasat, 1991) 

COM2 Using voice-controlled technologies is a new 
experience for me 

(Moore & Benbasat, 1991) 

COM3 Using Siri enables me to interact with my 
iPhone in the way I prefer 

(Moore & Benbasat, 1991) 

COM4 I think using Siri works well with applications 
that I’ve downloaded through the App Store 

(Moore & Benbasat, 1991) 

COM5 Only using Siri, and no touch interaction, 
would require me to change my existing 
iPhone habits 

(Moore & Benbasat, 1991) 

COM6 Using Siri is consistent with the way I think 
mobiles should be used 

(Karahanna, Agarwal & Angst, 

2006) 

COM7 Using Siri fits well with my preferred language (Moore & Benbasat, 1991) 
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3.4.2 Survey Distribution 

The survey responses were collected over a 3-week period. The survey was distributed through 

a mixture of social media, email and word-of-mouth. One of the key considerations during the 

dispersion of the survey was to ensure a wide age range amongst the sample of respondents. 

The survey was shared amongst family, friends, classmates and colleagues. Most of the 

respondents reside in Scandinavia, however responses were also received from other regions 

of the world.  

3.4.3 Survey Coding 

This paper relies on the same coding scheme used by Xiao, Hedman & Runnemark (2015). A 

Likert scale from 1 to 5 was used for each survey item in order to measure the level of 

agreement in a non-binary fashion. In this scale, 1 represents “Strongly Disagree”, 2 represents 

“Disagree”, 3 represents “Neutral”, 4 represents “Agree” and 5 represents “Strongly Agree” for 

the respective survey statement. Using this scale, the survey seeks to establish the degree to 

which the respondents agree with the functional benefits and problems, the social concerns, the 

associated emotions, the novelty and knowledge satisfaction, the situational dependencies, the 

convenience and the compatibility of Siri. 

3.4.4 Survey Respondents 

In total, 175 people responded to the survey. 23 respondents had to be excluded due to the fact 

that they did not own an iPhone, as the study only considers iPhone users. Furthermore, 18 

respondents had to be excluded due to the fact that they did not complete the survey. This 

meant that 134 respondents were eligible for data analysis. Furthermore, 75 of these 134 

respondents were male and 59 were female. The youngest respondent was 16 and the oldest 

was 84 years old. The majority of respondents (54%) were aged 21 to 30. The age distribution 

of the respondents is shown in Appendix 1, and the associated Siri usage for each age group, is 

shown in Appendix 2. Out of the 134 iPhone respondents, 93 said they had used Siri before, 

whereas 41 stated that they had not used Siri. As one might expect, the percentage using Siri 

was highest amongst those under 40, although the relationship between Siri use and age is not 

as linear as one might imagine. Interestingly, the percentage of users was highest for ages 21 to 

30, followed by 31-40 and then 16-20 (see Appendix 2).  
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Out of the 93 Siri users, 50 said they use Siri “a few times a year”, 23 said they use Siri “a few 

times a month”, 17 said they use Siri “a few times a week” and 3 said they use Siri “a few times 

a day” (see Appendix 3 for the distribution of usage frequency across age groups). By giving the 

usage frequencies a number of 1 to 4, with 1 being the least frequent (i.e. yearly use) and 4 

being the most frequent (i.e. daily use), it appears that, on average the usage was highest 

amongst, 41 to 50 year olds, followed by those aged 11 to 20 and 71 to 80 (see Appendix 4 for 

the average usage frequency across age groups). Therefore, it appears that there is little, if any, 

correlation between age of Siri users and usage frequency. However, it should be noted that the 

certainty of these findings is limited due to the small sample size.  

3.4.5 Research Analysis Method 

This paper uses factor analysis to help determine the independent variables that should be 

included in the discriminant analysis. Factor analysis is a variable reduction technique that helps 

unveil underlying structures in the data. In the case of Siri, factor analysis provides a way to 

validate that the constructs in the theoretical framework are, in fact, underlying factors by 

forming new composite dimensions. Stepwise factor analysis is employed to reduce the 

subjectivity in factor labelling and avoid the identification of too many factors. Varimax factor 

rotation is used to derive orthogonal dimensions and increases the number of potential 

independent variables considered (Sheth, Newman & Gross, 1991, p. 123). Rather than using a 

Scree test, this paper relies on a rule of thumb, which states that “only factors with Eigenvalues 

of more than 1.0” should be considered, in order to extract those with the most explanatory 

power in terms of variance (Sheth, Newman & Gross, 1991, p. 139). Factor loadings are 

considered large if they have an “absolute value of 0.40 or more” (Sheth, Newman & Gross, 

1991, p. 139). These large loadings combine to give an overall perception of the factor. 

The factors derived through varimax rotational factor analysis, are treated as variables that 

could potentially explain the decision of iPhone users to use or not use Siri. The factors are 

therefore independent variables that will be used as predictors in the discriminant analysis, 

while the user membership is the dependent variable in the analysis. The relationship between 

these variables is investigated through discriminant analysis, which is “a statistical technique 

that allows the researcher to study the differences between two or more groups of objects with 

respect to several variables simultaneously” (Klecka, 1980, p. 7). It is used when group 

membership is already known, and by calibrating this relationship you are able to correctly 
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classify unknown members with a certain statistical significance. Discriminant analysis allows 

Consumption Value theorists to classify users and non-users on the basis on the values driving 

their choice. The factors identified through the exploratory factor analysis are treated as 

discriminant variables, and the aim of the discriminant analysis is to derive the linear 

combination of these independent variables that best discriminates between the known groups. 

A large coefficient implies that the variable discriminates significantly. 

4. Results 

4.1 Summary of Responses 

The table below displays the mean averages and standard deviations for each survey item for 

users, non-users and all respondents. In general, users and non-users tend to express slight 

disagreement with F1, F3, F4, F5 and F6. Non-users disagree less than users, except for F1. 

They both express slight agreement with F2 on average. Users and non-users both express 

slight disagreement with all the social values, although non-users disagree to a lesser extent. 

Users slightly disagree with the emotional values E1, E4, E5, and E6 and express slight 

agreement with E2 and E3. Similarly, non-users express slight agreement with E2 and slight 

disagreement with E5. However, non-users are neutral towards items E4 and E6 and slightly 

disagree with E3. Users slightly agree with EP1 and EP5 and slightly disagree with EP3 and 

EP4. Non-users, on the other hand, express slight disagreement with all epistemic values. 

Users and non-users both slightly disagree with conditional values. Users slightly disagree with 

SC1, SC2, SC3 and SC6; agreeing slightly with SC4 and SC5. Non-users agree not only with 

SC4 and SC5 but also with SC1. On average, users and non-users both slightly agree with 

COM1 and COM5, however users also agree with COM7 while non-users agree with COM1. In 

general, there was more variation in responses among users, with the highest standard 

deviations occurring in Conditional, Service Convenience and Epistemic values.  

The largest sources of discrepancy between the responses from Siri users and non-users 

predominantly occur for survey items relating to emotional value, epistemic value and the 

compatibility construct. In terms of emotional value, Siri users appear to be agree that they are 

entertained by Siri whereas non-users generally have a perception that Siri is not entertaining 
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(E3). Furthermore, as one would expect, users do not feel their privacy is being intruded on, 

whereas non-users are neutral in terms of privacy concerns (E4). Similarly, Siri users do not feel 

powerless whereas non-users are neutral in terms of their feelings of powerlessness to Siri (E6). 

As expected, users of Siri expressed that they are curious, or fascinated, by Siri, whereas non-

users are generally not (EP1). Siri users are neither curious nor uncurious of people using Siri, 

whereas non-users describe themselves as uncurious of other Siri users (EP2). Furthermore, 

Siri users like to experiment with Siri whereas non-Siri users, in general, do not like to 

experiment with Siri (EP5). In terms of service convenience, users think Siri is easier to activate 

Siri than non-users (SC4). Unsurprisingly, in regards to compatibility, non-users describe virtual 

assistant and voice-controlled technologies as a newer experience in comparison to users 

(COM1 and COM2). However, contrary to what one would expect, users express a lower fit of 

Siri with their existing iPhone practices than non-users (COM5).  

 
All Users Non-users 

Value Mean SD Mean SD Mean SD 

F1 2,66 0,93 2,70 1,00 2,59 0,74 

F2 3,43 0,90 3,45 0,98 3,37 0,66 

F3 2,41 0,88 2,35 0,93 2,54 0,74 

F4 2,52 0,90 2,45 0,95 2,68 0,76 

F5 2,43 0,90 2,32 0,95 2,66 0,73 

F6 2,63 0,84 2,57 0,86 2,76 0,77 

S1 2,65 0,97 2,60 0,98 2,76 0,94 

S2 2,37 0,90 2,33 0,88 2,44 0,95 

S3 2,54 0,85 2,46 0,89 2,73 0,71 

S4 2,70 0,81 2,69 0,87 2,73 0,67 

E1 2,46 1,09 2,33 1,13 2,73 0,95 

E2 3,43 1,02 3,53 1,06 3,22 0,91 

E3 3,16 1,01 3,35 1,02 2,73 0,84 
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E4 2,48 0,96 2,24 0,94 3,02 0,76 

E5 2,82 0,86 2,89 0,85 2,66 0,85 

E6 2,57 0,90 2,41 0,91 2,93 0,79 

EP1 3,20 1,07 3,44 1,03 2,66 0,99 

EP2 2,83 0,98 2,96 0,99 2,54 0,90 

EP3 2,38 0,95 2,34 0,97 2,46 0,90 

EP4 2,64 0,89 2,65 0,94 2,63 0,77 

EP5 2,93 1,08 3,15 1,08 2,44 0,90 

C1 2,91 1,04 2,98 1,17 2,76 0,66 

C2 2,81 1,03 2,84 1,13 2,76 0,77 

C3 2,87 1,12 2,87 1,21 2,88 0,90 

SC1 2,99 0,97 2,92 1,05 3,12 0,75 

SC2 2,74 0,91 2,70 0,96 2,83 0,77 

SC3 2,74 0,87 2,70 0,94 2,83 0,67 

SC4 3,66 0,95 3,80 0,93 3,34 0,94 

SC5 3,75 1,09 3,72 1,15 3,83 0,97 

SC6 2,84 0,94 2,82 1,02 2,90 0,74 

COM1 3,28 1,08 3,11 1,07 3,66 1,02 

COM2 3,22 1,10 3,05 1,11 3,59 1,00 

COM3 2,59 0,89 2,61 0,92 2,54 0,81 

COM4 2,68 0,79 2,63 0,87 2,78 0,57 

COM5 4,11 0,93 4,27 0,85 3,76 1,02 

COM6 2,75 0,91 2,82 0,92 2,59 0,87 

COM7 3,13 0,95 3,17 1,01 3,02 0,82 

 



33 
 

Furthermore, as displayed in Figure 3 below, it appears that the main reason Siri users used Siri 

was to call people (24%), followed by setting alarms or timers (14%), getting directions (12%), 

sending messages (10%). Siri was also used, although to a lesser extent, for finding things on 

my phone (8%), web search (5%) and simply for the sake of entertainment (5%), often in the 

form of mocking Siri. 

 

Figure 3. Responses to the background survey question “What do you typically use Siri for?”  

4.2 Factor Analysis 

Rotated varimax factor analysis was carried out for all the survey items. Ideally, this analysis 

would lead to seven factors as there as seven constructs in the theoretical framework. 

Furthermore, this factor analysis would ideally result in factors with large factor loadings only on 

the relevant survey items for the construct that the factor represents. The initial factor analysis 

led to 12 factors. Based on the rotated component matrix initially derived from the analysis, i t 

was decided to remove SC6 due to a lack of large loadings on any of the factors. It was also 

decided to remove COM6 due to large loadings on 2 different factors, an issue known as cross-

loading, which may suggest poor understanding of the survey item from the respondent. After 

these survey items were removed, the factor analysis was executed again. This second iteration 

of factor analysis led to a new component matrix with 10 factors. This rotated component matrix 
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showed a need to remove EP3 since it was the only large loading on factor 10. Furthermore, it 

was decided to remove S4 since the item did not display large loadings on any of the factors. 

These removals led to a third, and final, iteration of the rotated component matrix, containing 9 

factors as displayed in Figure 4 below. The yellow-coloured loadings represent large factor 

loadings, with a value greater than 0.4. 

 

Figure 4. Rotated Component Matrix showing factors derived from factor analysis using the 

Principal Component Analysis extraction method. 

Factor 1 largely represents functional value as all functional value survey items display large 

loadings, apart from item F2. However, there seems to be some overlap between functional 

value and the constructs of compatibility and epistemic value, as items COM3, COM4, and EP4 

were also included in factor 1. The second factor represents service convenience, with large 

loadings on SC3, SC2 and SC1. The third factor largely represents epistemic value as large 

loadings appeared on items EP1, EP5 and EP2. There appeared to be some overlap between 

epistemic and emotional value, as the emotional value item E3 displayed a large loading on 
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factor 3. Factor 5 largely represents the compatibility construct, with large loadings on COM1 

and COM2. Factor 6 largely represents conditional value as large loadings appeared on items 

C1 and C2, although the social value item S2 also received a large loading on this factor. Factor 

9 principally represents emotional value, as large loadings appeared on E5 and E4, although 

compatibility item COM7 also displayed a large loading. Factors 4, 7 and 8 were however less 

clear-cut in terms of the construct they represent. Factor 4 had large loadings both on social 

value and emotional value, on items S1 and E1 respectively. Factor 7 showed large loadings on 

social, emotional, functional and service convenience, items S3, E6, F2 and SC4 respectively. 

Factor 8 displayed large loadings on service convenience, compatibility and emotional value, 

specifically on items SC5, COM5 and E2. These factors are difficult to interpret as large 

loadings appear on items from several constructs. The largest loadings, known as marker 

loadings are ultimately the best indicator of the factor. As such, Factor 4 largely represents 

emotional value item E1, Factor 7 largely represents social value item S3, and Factor 8 largely 

represents service convenience item SC5. 

4.3 Discriminant Analysis 

Regression factor scores, derived from the above factor analysis, were saved and used as 

independent variables in the discriminant analysis. Factor scores indicate how much of the 

factor is present in each respondent. A positive factor score indicates that the individual has an 

above average placement on the factor, while a negative factor score indicates a below average 

factor placement (DiStefano, Zhu & Mindrila, 2009). The dependent variable in the discriminant 

analysis is the binary group membership of users and non-users. This led to the following 

coefficients for overall respondents (see Figure 5 below), as well as for users and non-users 

(see Figure 6 below). The yellow coloured cells represent large coefficients.  
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Figure 5. Standardized Canonical Function derived from discriminant analysis. 

 

Figure 6. Classification Function derived from discriminant analysis. 
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It is evident from Figure 5 and Figure 6 above, that factor 1, factor 3 and factor 7 consistently 

displayed the largest coefficients. Factor 3 displayed the largest coefficient, followed by factor 7 

and then factor 1. Thus, it appears that functional value (largely represented by factor 1) and 

epistemic value (largely represented by factor 3) had a substantial impact on group 

membership. Factor 7, which consists of items from several constructs (S3, E6, F2 and SC4), 

also appeared to be heavily weighted in the discrimination between users and non-users. The 

classification results, shown in Figure 7 below, highlight that the discriminant analysis correctly 

classifies 92.5% of users and 70.7% of non-users in the original sample, although the predictive 

ability was shown to be lower when cross-validating, with 88.2% of users and 68.3% of non-

users being correctly classified (see further group statistics in Appendix 5).  

 

Figure 7. Classification Results derived from discriminant analysis. 
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5. Discussion 

The results suggest that functional value and epistemic value are the constructs from the 

theoretical framework that discriminate the most between virtual assistant users and non-users. 

In other words, a perception of high functional value and high epistemic value for Siri is more 

likely to lead to Siri use; whereas pessimistic perceptions of these values in relation to Siri are 

likely to lead to non-use. The findings therefore validate propositions 1(a) and 1(b), as well as 

4(a) and 4(b), while rejecting the remaining propositions. The results highlight that perceptions 

of time and effort savings, reliability, personalisation, as well as rapid knowledge gain, are 

crucial in determining Siri use. Furthermore, based on the mean averages outlined in the results 

overview section, functional value on average was shown to be low for users and non-users, as 

both groups tended to agree with the negatively framed functional value statements and 

disagree with positively framed value statements. Therefore, the analysis highlights that Apple, 

and other producers of virtual assistants, should prioritise functional value and harness its 

power in determining usage. Perceptions regarding Siri’s level of personalisation were shown to 

be particularly pessimistic. It could therefore be beneficial for Apple to empower users, providing 

mechanisms for users to express their satisfaction with Siri interactions. Such “reinforced 

learning” through user feedback loops can be used to make virtual assistants more personal 

and heighten individual satisfaction with the Siri service (Waters, 2017). Such feedback can 

both be explicit, or implicit through “speech prosody, body poses and facial expressions” 

(Carolis, Gemmis, Lops & Palestra, 2017, p. 87). This recommendation echoes Chao’s (2016) 

finding that learnability is a crucial characteristic in forming users’ behavioural intention to use AI 

technologies through perceived usefulness and ease-of-use; both of which are utility-oriented 

concepts with parallels to perceived functional value.  

Epistemic value should also be prioritised, as it is key in discriminating between users and non-

users. However as discussed in the theoretical framework section, the perceived novelty of the 

technology is likely to naturally attenuate over time. Consequently, Apple and virtual assistant 

providers should primarily focus development efforts on increasing the ease and speed of 

information retrieval, in order to aid users’ ability to acquire knowledge through Siri, as they 

have less control over the perceived novelty of the innovation.  
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The high negative coefficient of Factor 7 in the discriminant analysis shows that this factor was 

also able to discriminate between users and non-users. Factor 7 consists of items from several 

constructs in the theoretical framework. It primarily represents items S3 (“I think Siri is mostly 

used by children”) and E6 (“I feel powerless using Siri as I lack control”), but also covers items 

F2 (“I think Siri is unreliable”) and SC4 (“It is quick and easy to activate Siri”). This implies that 

Apple should focus on creating an image for Siri that prevents users from perceiving it as 

childish, as well as creating a feeling of empowerment for Siri users. The reliability and 

accessibility of the service is also key in influencing usage, and should therefore be improved.  

The findings imply that the other constructs, namely social value, emotional value, conditional 

value, compatibility and service convenience currently have less impact on the discrimination 

between Siri users and non-users. Thus, these constructs currently appear to have negligible 

influence on consumers’ decision to use Siri or forego Siri use. However, as software 

technologies like virtual assistants are highly malleable, and the development of these 

technologies is still in its early stages, the impact of these values on usage could change in the 

long run. Development and marketing initiatives, could influence the perceptions of these values 

in the future, thereby increasing their relevance in the consumption decision. For example, 

marketing by Apple to highlight the benefits of using Siri as a form of handsfree device 

interaction could increase perceived conditional value of Siri, leading to greater use of Siri. 

Similarly, targeted marketing could be used to increase social value by forming social group 

associations. This could lead to greater use amongst certain age groups, occupational groups 

and social classes. Siri was perceived as neutral in terms of one’s public image, and Siri users 

generally claimed that they were not more or less prone to use Siri in public. Marketing could 

increase the inclination to use Siri in public, and create a positive social image of using such 

technologies. Lee Humphreys, assistant professor in the department of communication at 

Cornell University, suggests that virtual assistants have a potential for social value, particularly 

amongst businessmen/women: 

"What does it mean for me to be in public and ask Nina [a virtual 

assistant] to book a flight for me? Other people will hear me do that and 

it could be a sign that I'm busy and important. This was very much the 

case [with] early mobile phone use. It was adopted early by the business 

sector, and it was as much about conducting business as it was about 

performing." (Aquino, 2012, para. 40) 
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Furthermore, from an emotional perspective, the analysis demonstrates that non-users 

generally have a perception that Siri is not entertaining (E3). Non-users do not agree nor 

disagree that their privacy is being intruded on (E4). Thus, Apple and virtual assistant 

manufacturers should consider development and marketing initiatives that increase the 

entertainment aspect of Siri, as well as alleviate privacy concerns as a means of possibly 

persuading non-users to become users. Alleviating privacy concerns will become even more 

important as virtual assistants move into the online shopping space; a development which is 

already underway at Amazon and Facebook (Darrow, 2016; Kokalitcheva, 2015). 

In terms of the future of virtual assistants, this thesis predicts that speech recognition 

capabilities of virtual assistants will greatly improve to the point where speech will be converted 

to text to near perfection. Such improvements are plausible as they mainly rely on 

advancements in the hardware components of microphones (Braga, 2016). The difficulty for 

virtual assistants will rather be to understand human language. Language is essentially unique 

to each individual and learning someone’s language is fundamentally a human trait – and 

according to some philosophers this is the what defines being human (Waters, 2017). The 

ability to take context into account and interpret syntax will therefore remain a primary challenge 

for virtual assistants. Thus, it is doubtful if humans will ever be able to communicate as freely 

with computing devices as they can with other human beings, and if there will, in fact, be a shift 

in “the way we interact with technology from commands to conversations” (Etlinger, 2017). The 

future of the innovation, and the functional value of virtual assistants, arguably depend on other 

emerging technologies and innovations, such as Internet of Things (Etlinger, 2017; Elgan, 

2017). 

Like the Australian study on enterprise virtual assistants, this study suggests that people are 

willing to use virtual assistants for simple and monotonous tasks as virtual assistants are 

perceived as fairly reliable in solving such tasks. However, as soon as the task reaches a 

certain level of complexity then users tend to revert to traditional forms of engagement – in 

terms of call centers, users prefer to speak with a human rather than an enterprise virtual 

assistant, and in terms of mobile interaction users prefer traditional touch interaction and their 

own intelligence, rather than a personal virtual assistant. However, some scholars, such as 

Darrow (2016), predict that this complexity barrier will diminish over time; “today, VPAs [Virtual 

Personal Assistants] are fulfilling simple tasks such as setting the alarm or retrieving information 

from the web, but in the near future these systems will be able to deliver more complex tasks 
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such as completing a transaction based on past, present and predicted context” (para. 3). 

However, from the conclusions drawn from this paper, it seems unlikely that virtual assistants 

will be versatile and advanced enough, to replace touch interaction. This paper predicts that 

virtual assistants will remain a complement to touch interaction in mobile devices, and thus 

“zero-touch [mobile] user interfaces” are unlikely to be used in our lifetimes, and perhaps even 

indefinitely (Darrow, 2016, para. 9). 

6. Limitations 

A limitation of this study is the lack of focus groups for users and non-users. In their section on 

how to operationalize the theory, Sheth, Newman & Gross (1991) highlight the importance of 

establishing focus groups. This ensures collection of only relevant data in the given choice 

situation, and prevents inclusion of unimportant or inconspicuous attributes. Focus groups 

provide the opportunity to discuss the consumption values in-depth. The responses from the 

focus group that produce “the most agreement, discussion, and enthusiasm” are then 

transformed into questionnaire items (Sheth, Newman & Gross, 1991, p. 96). A focus group not 

only secures meaningful attributes but also helps form questionnaire items that “speak the 

language of the survey subjects” to avoid the misinterpretation of survey items (Sheth, Newman 

& Gross, 1991, p. 96). As such, the inclusion of focus groups would have been beneficial in 

order to ensure that the items in the survey were relevant and phrased in a way that was easily 

understood by respondents. The singular focus on Siri, and exclusion of other virtual assistants, 

implies that the results might be specific to Siri, and inapplicable to other virtual assistants. 

Furthermore, a longitudinal analysis of consumption values could have provided greater insights 

into how consumption values, particularly epistemic value, change over time. Moreover, the 

analysis solely focused on how consumption values discriminate between users and non-users. 

It could have been beneficial to investigate the impact of consumption values on the frequency 

of usage. Moreover, deeper insights, and alternative findings could potentially have been 

gained, if the definition of usage was altered. Throughout the study, iPhone users that tried Siri 

at least once are considered Siri users, and those who have not tried using Siri are classified as 

non-users. It could be argued that simply trying a service does not equate to user membership. 

Therefore, a separate analysis could have been conducted, in which respondents using Siri only 

‘a few times a year’ were treated as non-users. Furthermore, a weakness of this paper is the 
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failure to distinguish between different types of non-users. According to Laukkanen (2016), 

there are two types of non-adopters – postponers and rejecters. Postponers defer the decision, 

expressing an intention to use the technology at some point in the future, but lacking actual use 

in the present. Rejecters on the other hand, terminate the adoption decision at an early stage; 

displaying neither an intention to use nor actual use (Laukkanen, 2016). Non-adoption could 

also be the result of unawareness. Shaikh (2016) argues that continued usage, and 

discontinuance, of innovations occur in the post-adoption phase, and should therefore be 

distinguished from acceptance and rejection which occur in the pre-adoption phase (p. 21). 

Thus, a potential downside of overlooking the behavioural intention to use Siri, is the lack of 

insight into the different types of non-users, and non-usage behaviours. Finally, the 

interpretation of conditional value of virtual assistants might have been overly simplified, as 

each interaction, and task executed, with a mobile device, can ultimately be seen as a 

contingency in which the functional value of virtual assistants is perceived differently by the 

user. 
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7. Conclusion 

To conclude, through explorative factor analysis, it was shown that all constructs in the 

theoretical framework, apart from social value, were identified as underlying factors. Based on 

the findings from the discriminant analysis of factor scores, the functional and epistemic 

consumption values appear to be heavily weighted in the discrimination of Siri users and non-

users. Thus, Siri’s non-usage appears to be a result of pessimistic perceptions of functional and 

epistemic value. Perceived epistemic value is likely to diminish as the innovation ages. 

Therefore, it is paramount that virtual assistant producers aim their development and marketing 

efforts towards creating higher perceptions of functional value. The remaining constructs 

(emotional value, conditional value, compatibility and service convenience) are currently not 

determining group membership in terms of users and non-users, and perceptions pertaining to 

these constructs are largely neutral. However, the impact of these on the discrimination 

between Siri users and non-users could possibly rise over time, and can perhaps be influenced 

by virtual assistant providers, although such investments are arguably riskier than investments 

focused on increasing functional and epistemic value. This paper calls for further research into 

the determinants of virtual assistant use, and particularly the consumption values discriminating 

virtual assistant users from non-users. Comparative analysis of consumption values across 

different virtual assistant vendors and across different geographical regions would provide a 

clearer picture of the generalizability of the findings in this paper. Moreover, longitudinal analysis 

could show whether the discriminatory power of certain consumption values changes over time. 
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9. Appendices 

9.1 Appendix 1 

Appendix 1 shows the count of respondents in each age group. 
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9.2 Appendix 2 

Appendix 2 shows the percentage of users and non-users in each age group. 
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9.3 Appendix 3 

Appendix 3 shows the percentage of usage frequency across age groups for Siri users. 

 

 

9.4 Appendix 4 

Appendix 4 shows the average frequency across age groups, with descending sorting. The 

maximum usage frequency, i.e. daily, is given a value of 4; and the minimum usage frequency, 

i.e. yearly, is given a value of 1. 
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9.5 Appendix 5 

The following table shows the group statistics derived from the discriminant analysis. 

 


