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Abstract 

Intelligent personal assistants (IPAs) are usually described as application programs or devices 
that understand user-generated voice commands of spoken languages and perform various tasks 
as a result. These voice-controlled devices generally rely on artificial intelligence and related 
technologically advanced approaches. Shopping or purchasing items is one of the actions that 
this technology may perform for its users. This paper explores IPAs in more detail, including 
how they work, when and for what they are used, the benefits and barriers of the technology, 
and the risks they bring to the user. This is still a relatively novel technology as its been initially 
introduced to the mass market in the last ten-odd years, so available insight is still generally 
scarce. In order to address this research gap, the study was conducted with the goal of exploring 
the overall sentiment towards this technology in Croatia as a non-English-speaking European 
country. The main objective of the paper was to investigate the current level of voice-controlled 
IPA adoption as well as intentions to use this technology for online shopping or purchasing. 
The primary focus of the study was set on users' and non-users attitudes and beliefs about the 
benefits and barriers of IPA adoption, as well as privacy and security concerns associated with 
specific tasks. Using an online survey and an adapted research framework, the study was 
conducted on a sample of 310 Croatian smartphone users (N=310). The IPA adoption rate was 
generally modest, based on the available data. Users of IPA devices typically utilize them for 
entertainment and convenience, making use of the device's hands-free features, tailored tasks, 
and information-gathering options. In addition, respondents had reservations about using IPAs 
for online shipping activities. Nevertheless, IPAs are starting to dominate the markets all over 
the world, and based on the patterns and projections described; it's clear that they'll most likely 
continue to do so. 

Keywords: Intelligent personal assistants, virtual voice assistants, voice-controlled devices, 
online shopping, v-commerce 

 

Introduction 

Voice-controlled intelligent personal assistants (IPAs) are a technology that has arisen as part 
of the Internet of Things (IoT). Intelligent personal assistants are computer programs that 
recognize spoken language commands and carry out various operations on the user's behalf. 
Slightly over a decade has passed since this technology first appeared on the market, and the 
amount of growth they have seen in that time is remarkable. Apple's Siri, Google's Assistant, 
and Amazon's Alexa, the most well-known intelligent personal assistants, are increasingly 
incorporated and used on smartphones, as well as in vehicles and homes (Arnold et al., 2019). 
Larichia (2022) argued that during 2020, 4.2 billion IPAs were in use all over the world. 
According to projections, the number of IPA devices will reach 8.4 billion by 2024, which is 
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more than the world's population. In many available studies and research efforts, this 
conversational technology based on artificial intelligence (AI) has been referred to by a variety 
of names, including voice-based digital assistants (Vimalkumar, 2021), smart voice assistants 
(Mishra et al., 2021), intelligent voice assistants (Nallan et al., 2020), voice-based smart 
products (Pal et al., 2020), voice-based intelligent personal assistants (Zwakman et al., 2020) 
and others.  

The most prevalent type of this technology used today is on smartphones, and users most often 
use it when they are busy doing something else and want to receive quick information, control 
apps on a smartphone, and control other household appliances that are connected to the device 
(Cowan et al., 2017; Pridmore & Mols, 2020). Despite all of the advantages of this technology, 
intelligent personal assistants have a number of security concerns when it comes to customers' 
personal data. This technology uses cloud computing to send large amounts of user behavior 
data at the right time when IPAs are active, which means that in the event of a security breach, 
an unauthorized person or subject would have access to user behavior patterns, conversation 
history, and a variety of other data that should be kept private. Furthermore, the term "mobile 
eavesdropping" was recently coined to describe a situation in which a user of a device with an 
integrated voice assistant is listened to or recorded without his or her agreement or knowledge 
(Kröger & Raschke, 2019). Due to technological capabilities, a specific segment of potential 
users could develop an aversion to its adoption for security reasons. 

As one of the most recent trends in e-commerce and e-business, this paper will address general 
trends in the usage of intelligent personal assistants as well as trends in the use of this 
technology for the purpose of online shopping or purchasing. The ability to purchase an item 
using voice commands is currently only available in a limited number of counties or markets 
around the world, and one of the biggest roadblocks is the language issue, as intelligent personal 
assistants currently do not provide support for many languages. 

There are several interesting research directions and related areas to this problem in the English-
speaking world, particularly in the United States, and this paper will primarily utilize the 
research framework of Liao et al. (2019). There is still no relevant research for the Croatian-
speaking area, and the absence of research on this topic stems from the fact that online 
purchasing via voice commands in Croatia is currently not an option. As a result, the study will 
look into how familiar Croatian respondents are with this technology and its capabilities, as 
well as whether there are any plans to use it to make purchases online using IPA technology. In 
addition to the foregoing, perceived security will be explored in relation to the use of intelligent 
personal assistants, including how much users trust the technology's providers and how this 
perception influences the usage of IPA devices. 

 

Literature Review 

Voice-controlled search 

First and foremost, it is crucial to clarify that voice-controlled search refers to search quarries 
within the internet information space and will be discussed in this context. Voice-controlled 
internet search is a search strategy that allows users to search for specific information solely by 
speaking rather than typing a search term or phrase. It replaces traditional methods of obtaining 
the needed information by inputting a search term or phrase. The trend of voice-enabled search 
is becoming increasingly popular around the world. Many users have discovered that searching 
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by speaking is much easier and faster in today's fast-paced world, and with the constant growth 
of technology, internet-savvy users seek such search-related options that will save the limited 
time they have available (Bhalla, 2018). Intelligent personal assistants that enable voice search 
are already installed and available on nearly every smartphone device, according to a survey 
done by the Global Web Index (2018), and almost every internet user owns a smartphone. In 
the same study, it was concluded that as many as 27% of internet users were using voice search 
at the time and that the same indicator is likely to expand in the forthcoming years (Mander & 
Buckle, 2018).  

Many studies have projected that by 2020, voice search will account for half of all internet 
searches and that these trends are continuing in the expected direction, according to an Adobe 
survey from mid-2019, which revealed that voice search accounts for up to 48% of all general 
internet searches (Sterling, 2019). Apart from smartphones, where voice search is prevalent, 
artificial intelligence devices, which already feature an IPA, are particularly popular for internet 
searches. Many people still believe that the differences between written and voice searches are 
minor, although the data suggests otherwise. Written and voice search has distinct advantages 
and disadvantages, and any digitally connected company should be wise to adapt to these 
distinctions. These two sorts of searches differ in three ways: how they are conducted, what the 
users are looking for, and when they are conducted (Adrienko, 2019; Bhalla, 2018; Guy, 2018). 

Intelligent personal assistants (IPA) 

The term intelligent personal assistant refers to an application program that recognizes spoken 
language commands and executes various tasks for the user (Rouse, 2017). They are now an 
integral element of many digitally connected devices such as smartphones, tablets, smart 
speakers, smartwatches, laptops, TVs, automobiles, and home appliances, as well as a variety 
of additional devices that can be collectively referred to as artificial intelligence devices. Each 
IPA is built with two distinct features (Canbek et al., 2016): 1) speech interaction and 2) 
artificial intelligence (AI). Voice interaction refers to an IPAs capacity to identify and respond 
to user voice commands without requiring the user to use its hands. AI is a technology that 
allows a computer to complete tasks with the assistance of human intelligence (Kurzweil, 
1990), causing computers to behave similarly to humans. IPAs use the same type of intelligence 
to learn and comprehend individuals and give the most relevant and accurate information 
(Russell & Norvig, 2010). When people communicate with one another, they frequently begin 
by addressing the person to whom they are speaking. Using IPA to start a discussion works in 
the same way. These devices function by starting a software application or by saying a voice 
command such as "Hey Siri" or "Okay Google," which is also the assistant's name. A more 
typical technique to activate an IPA is to state its name, followed by response as if it were a real 
person (Kumar et al., 2020). The user then asks a question or makes a request, and the personal 
assistant responds by looking up relevant information on the internet or looking up prior 
interactions with the user. 

IPAs differ significantly from other gadgets in use today, such as smartphones and personal 
computers, because they have human-like characteristics. Interaction with other devices is 
certainly two-way, but in comparison with an IPA, it appears to be one-way or less interactive. 
This new approach to interacting with IPAs has the potential to transform how individuals 
perceive, assess, and judge data. One crucial issue is that users may perceive such a technology 
as a human-like companion rather than a tool that helps them. The reason for this, of course, is 
that interacting with an IPA is more like human-robot interaction than human-robot 
engagement, which encourages the development of a pseudo-social relationship (Whang, 
2018). Bentahar and Wakefield (2018) addressed their intelligent personal assistant as she, 
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implying that this ordinary piece of plastic mixed with the physical interface is beginning to be 
considered as a living person with whom they have built a relationship. When it comes to 
dealing with AI-enabled technology, the social aspect that people might create with them has 
important implications. The following questions arise: What types of products will sell better 
using IPAs? Do consumers regard IPAs as partners for social engagement or as a means of use? 

Of course, it's vital to note that people with a variety of disabilities (namely, people with visual 
impairments or various movement impairments) can benefit from the technologies that 
intelligent personal assistants provide (Chan, 2019; Medeiros, 2018). Visually impaired people 
can use voice commands to ask IPAs to call someone, send or read messages, set the alarm, 
shop online, change their smartphone settings, read what is currently on the screen, and many 
other features that are supported by personal assistants. The scenario is similar for persons who 
have motor difficulties. Control of lights in specific rooms, door locks, TV control, coffee 
making, and many more interactions with household equipment are some of the functionalities 
that might aid in the same way, especially in interaction with other smart devices. 

Online purchasing with intelligent personal assistants 

In English literature, the term Voice Commerce or V-commerce is most often used for 
describing voice-controlled purchasing with the use of intelligent personal assistants (Kraus, 
2019; Mari, 2020). Consumers can shop in internet stores using only their voices, which are 
processed by voice-controlled software included in smart devices. Although IPAs originated on 
smartphones, with the advancement of technology, new devices with built-in voice-enabled 
capabilities have emerged. One of the primary goals of such devices is to use the assistants' 
capabilities, which includes online shopping or purchasing. In 2017, Amazon launched an AI-
powered gadget called Amazon Echo, which enabled purchasing using voice commands 
(BusinessWire, 2017).  

Apart from the purchase capabilities, these gadgets are frequently utilized for a variety of 
additional activities throughout the shopping experience. Users frequently turn to IPAs in order 
to remember which products they want to buy, which products are currently in the cart, compare 
prices between the two products, research products in general, check products that are currently 
on sale, and check delivery status, among other things (Lang & Hall, 2019). According to 
Adobe (2019), slightly under half of the AI-enabled device owners (47%) use them to search 
for products and conduct research on these products, 43% use them to construct shopping lists, 
and 32% use them to compare product pricing.  

Purchasing with voice commands differs from traditional online shopping methods in various 
ways. One of these key variations is the type of engagement using voice commands during the 
purchasing process. Because the entire process is controlled by voice instructions, and humans 
have previously only communicated with one another, the user who utilizes this option will 
typically form phrases in the same manner as in interaction with another living person. 
Furthermore, IPAs are built to respond to users in the same way that a person would anticipate 
from another person, resulting in the sense of connection and a tendency to follow the intelligent 
assistant's advice. For example, if a user wishes to order laundry detergent through an IPA 
device, they will say, "Alexa, order laundry detergent." Alexa will respond to this statement 
with: “Based on your previous order history, I found (product name). It is (product price) dollars 
in total. Should I order it? ” But when a particular product is missing in previous orders, Alexa 
will respond with a recommendation: “The top choice for laundry detergent is (product name). 
It is (product price) dollar in 15 total. Should I order it? ” (Whang, 2018). 
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Furthermore, purchasing online using voice commands is much faster and easier than traditional 
methods because once a user gives their private information (e.g., account information, 
shipping address, etc.) to an IPA, that information is always available and never needs to be 
repeated, regardless of which site user orders from. In this scenario, a simple "Yes" to an IPAs 
question: "Do you wish to order?" completes the ordering process. The product is added to the 
customer's cart, and it is ready for delivery. As previously stated, this is a significant time-saver 
when compared to traditional methods, which require turning on the device to order, searching 
for a website, manually searching for products, registering or logging in to complete an order, 
and numerous other steps that are not required when shopping using voice commands (Kraus, 
2019; Mari, 2020; Whang, 2018). 

Apart from the advantages offered by this purchasing method, there are also disadvantages. 
When it comes to purchasing, an IPA is currently unable to comprehend the more complex 
requirements. If you tell an assistant to get laundry detergent, it will do so flawlessly; however, 
if you tell it to order odorless laundry detergent for less than $20, the order is very likely to be 
ignored. Some experienced experts suggested that there is no benefit to this method of 
purchasing products; the only thing it can do well at present is restocking basic goods you 
previously purchased orders through Amazon (Pardes, 2019) or in a similar scenario. 
Furthermore, Voicebot AI experts reported in a 2018 research report that over 85% of voice 
orders were under $100, indicating that this mode of shopping is most typically utilized for 
everyday requirements and is not usually viewed as a channel for purchasing more expensive 
items (Lang and Hall, 2019). Because technology is still in its infancy, certain advancements 
will inevitably follow, making this method of shopping incredibly common and useful. 
Although a screen implementation is undoubtedly doable in order to provide users with a whole 
new and improved shopping experience, there is still a lot of room for improvement for such a 
sophisticated system to work flawlessly. 

 

Methodology 

The purpose of this study is to investigate both users' and non-users' attitudes and perceptions 
of voice-activated intelligent personal assistants in a European, non-English speaking country, 
especially focusing on utilization in online shopping or purchasing scenarios. The methodology 
used in this study is broadly similar to that proposed by Liao et al. (2019). However, small 
changes were made following pilot testing with Croatian respondents. The modifications were 
made due to differences in the capabilities of virtual voice assistants, as well as the geographical 
area and language spoken. The Alchemer platform was used to design the questionnaire, and it 
was also used to administer it. It included 30 questions and 61 associated items, including 
general information about smartphone use, level of technological expertise, habits of using 
virtual voice assistants and artificial intelligence gadgets, the tendency to purchase using this 
technology, as well as data security concerns. The questions were primarily closed-ended with 
pre-selected responses, and for those that required grading, a 5-point Likert scale was employed 
where the marginal positions were described as 1 – Completely disagree (or Not at All 
Concerned/Confident), and 5 – Completely agree (or Extremely Concerned/Confident). 

Available digital communication channels, notably social networks, virtual communities, and 
specialized topic groups, were used to recruit respondents. The survey had two requirements 
for participation: participants had to be mobile phone users, and their country of residence had 
to be Croatia. The data collection method included many waves of respondent recruitment 
contact, beginning in August 2020 and ending in September 2021, due to the very high drop-
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out rate. There were 472 replies received during this time period; however, only 310 were 
chosen for data analysis. Due to survey abandonment, a high percentage of missing data, or 
otherwise useless or erroneous data, the remaining 162 replies were removed from the study. A 
total of N=310 people were included in the final convenience-based sample. 

Females made up 59.4% of the entire sample. The most common age group is 25 to 34 years 
old (43.5%), with an average age of 28.78 (SD=7.91) throughout the entire sample. In terms of 
education, 41.9% of respondents have a master's degree, and half of the respondents are 
employed, with the remaining 41.6% being students. Table 1 shows a full breakdown of sample 
characteristics. 

Table 1. Sample characteristics 

  Frequency Percent (%) 

Gender 
Male 126 40.6 
Female 184 59.4 

Age 

24 and below 110 35.5 
25 – 34 135 43.5 
35 – 44 49 15.8 
45 – 54 13 4.2 
54 – 64 3 1.0 

Education 

Elementary school 2 0.6 
High school 72 23.2 
College / Bachelor 70 22.6 
Master's 130 41.0 
Ph.D. or Postgraduate 36 11.6 

Employment status 

Pupil 2 0.6 
Student 129 41.6 
Employed 155 50.0 
Unemployed 23 7.4 
Retired 1 0.3 

Source: authors' research 
The majority of respondents (73.2%) use Android-based phones (which include Samsung, 
Huawei, Xiaomi, LG, Sony, HTC, Honor, and other brands), with the remaining 26.8% using 
iOS-based phones (any version of Apple’s iPhone). Regardless of the reason for use, 
respondents reported spending an average of 4.65 hours (SD=2.7, range: 1-20) each day on 
their mobile phones. 

 

Discussion  

Sixty-five respondents (21%) said they had used IPA on their phones previously (including 
those who currently use it or have been using it in the past). They were asked to choose from a 
list of 11 probable reasons why they utilized IPA, with the possibility of multiple responses 
(and the additional option of not using anything included in the list). The most frequently 
reported reasons for using IPA were: (1) asking funny or amusing questions (38.4%), (2) 
playing music (34.8%), (3) asking factual questions (33.5%), and (4) requesting 
directions/location of a place (27.4%). Other arguments on the provided list received less than 
20% of the votes. Surprisingly, 43.9% of respondents had chosen none of the above option.  
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Figure 1. Reasons for using IPA 

 

Source: authors’ research 

From the same list of possible reasons, the same respondent group was asked to pick the one 
most helpful reason to use IPA on their cell phone. The most frequently selected options were: 
(1) requesting directions/location of a place (18.5%), (2) setting a reminder or “to do” item 
(16.3%), and 3 items with the same recorded value (14.1%), namely (3a) asking factual 
questions, (3b) dictating a text message or an email and (3c) playing music. In addition to 
utilizing IPA on their phones (Phone IPA), respondents were asked if they have a separate IPA 
device (Home IPA), such as the Google Home/Google Home Mini, Amazon Echo/Echo Dot 
(any version), or Apple HomePod. In all, 74 respondents (23.9%) said they owned at least one 
of the suggested IPA devices, with Google Home/Google Home Mini being the most preferred 
pick (19 %). 

There were 270 respondents (87.1%) who claimed that they did not currently utilize IPA on 
their mobile phones (including those who had never used it and those who had deactivated the 
feature). The respondents ranked seven preset variables that may have influenced their decision 
not to use IPA on their mobile phones or to cease using it on a 5-point scale (1=Not at All 
Important and 5=Very Important). The following factors were included in the list (in order of 
highest average mean value): (1a) it doesn't understand my voice most of the time (M=3.45, 
SD=1.34); (1b) I don't like talking aloud to my phone (M=3.45, SD=1.38); (2) I don't see any 
benefits from this feature (M=3.43, SD=1.32); (3) it's awkward to use (M=3.20, SD=1.28); (4a) 
the user-interface is frustrating/doesn't work as I want it to (M=3.0, SD=1.32); (4b) I have 
privacy/security concerns about these features (M=3.0, SD=1.37).  
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Figure 2. Importance of selected barriers for IPA usage 

 

Source: authors’ research 

Furthermore, the same group of respondents was asked an open-ended question to propose the 
major reason for not using Phone IPA or for ceasing to use it, and 260 people responded. Their 
responses were categorized into six categories (some respondents provided multiple reasons, 
which were sorted into multiple groups accordingly), with the following being the most 
commonly used: unnecessary/useless (56.54%), not working properly (17.31%), no habit of 
using it (10.77%), privacy or security issues (5.38%), do not have it or know how to use it 
(3.85%) and other (15.38%). Additionally, because the language used to operate the IPA device 
is one of the barriers to perceived usefulness and usability, respondents were asked to estimate 
would they use the IPA device if it spoke their native language (Croatian language in this 
scenario). Exactly half of the respondents (across the entire sample) said yes, indicating that the 
language barrier may be something to look into more in the future. 

A special focus in this study was set on attitudes and preferences on utilizing IPA devices for 
online shopping or purchasing. Respondents were asked to evaluate would they be willing to 
purchase a product using only an IPA device with a simple binary choice (yes or no). 
Interestingly enough, 17.1% of the total sample said yes, implying that for most users 
(remaining 82.9%), this is still generally an unlikely scenario. It could be concluded that this 
situation is most likely associated with the previously elaborated adoption rate.  

In addition to their current preference for online purchasing using IPA devices, respondents 
were asked to imagine a scenario in which they would use an IPA device to make an online 
purchase. In this described imaginary scenario, respondents were asked to select which of the 
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provided categories of products they would most likely be willing to purchase. The most 
frequent answers were: (1) groceries such as bread or milk (38.4%), (2) clothing and footwear 
(27.7%), services such as accommodation reservations or a bus ticket (17.1%), technology 
devices such as a smartphone or a laptop (7.1%) and others. A detailed overview is presented 
in the following figure. 

Figure 3. Product categories most likely to be purchased via IPA device 

 

Source: authors’ research 

Following the aforementioned imaginary scenario, respondents were asked to suggest which of 
the factors would increase the likelihood of purchase using an IPA device from a list of 
predefined 12 factors. The most important factors based on recorded answers were: (1a) free 
delivery and (1b) quick and simple purchasing process (both recorded 51.9%), (2) coupons and 
discounts (43.5%), (3) simple return process (35.5%). (4) cash on delivery option (32.6%), (5) 
reviews of other shoppers (31.3%), (6) next day delivery (26.1%), and others. A detailed 
overview is presented in the following figure. 
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Figure 4. Factors that increase the likelihood of purchase via IPA device 

 

Source: authors’ research 

Based on the provided data, it can be observed that the preference for using IPA devices for 
online shopping or purchasing is present but still in the early stages of adoption. However, there 
are several important factors that could facilitate the acceleration of the adoption of such 
practices. Most important factors have already been proven as significant in e-commerce. In 
addition, the user experience of current IPA users and associated online shopping experience 
using the same devices will most likely affect their future behavior as well as the adoption rate 
of current non-users. 
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generalizability is limited due to the non-probability sampling approach. Furthermore, the 
sample is county-specific, which may additionally impair the results' generalizability. Because 
the research subject is relatively new, this study used a proposed research framework that hasn't 
been thoroughly evaluated yet. In future research on this topic, it is certainly advisable to try to 
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integrate other ways of collecting respondents. Additional determinants of IPA adoption, as 
well as a thorough grasp of privacy, security, and trust-related rising expectations, should be 
investigated. IPA device usability tests, as well as applications in online purchasing (and other 
areas related to e-commerce), utility, and perceived quality in information seeking in the 
internet information space, are all areas that should be investigated further. Expanding the 
research to more nations and marketplaces would be valuable not only for examining potential 
differences but also for validating and refining the research framework. 

 

Conclusion 

Voice-controlled intelligent personal assistants are building a strong market position all over 
the world, and given current trends and projected estimates of continued technological 
advancement, IPA use is expected to continue to grow. Given that the underlying technology is 
still relatively new and will definitely continue to advance, it is reasonable to think that it will 
become a fundamental part of the lives of technologically literate people all over the world 
within a few years. Furthermore, no specific knowledge or skills are required to communicate 
with an IPA; the only prerequisite is the ability to talk. As a result, IPAs make human-computer 
interactions more natural and intuitive. Because IPA services rely on personal data, their 
algorithms attempt to predict the preferences of users. The accuracy of preference 
approximation is determined by the depth and quality of accessible user data, and accuracy will 
improve as more consumer behavior data becomes available. 

In order to overcome the aforementioned issues of security and mistrust of IPA technology 
providers, one of the most critical factors is customer education, which can only be done by the 
service providers themselves. While IPAs are reliant on cloud computing, this does not 
necessarily imply that this should be perceived only in a negative context. Despite the fact that 
cloud computing has a bad reputation when it comes to data security, there is no particular 
evidence that it is any less secure than traditional methods of data storage. Regardless of the 
fact that several investigations have debunked the notion of mobile eavesdropping, the question 
of how technology providers themselves did not respond to the issue remains unanswered. In 
order to get the desired level of trust of potential customers, it requires time and a simple habit 
of users to use them, as was the case with many technologies in their early stages.  

According to the information presented, there is a preference for utilizing an IPA device for 
online shopping or purchasing, but it is still in its early phases of acceptance. However, there 
are a number of crucial elements that could speed up the acceptance of such approaches. In e-
commerce, the most critical criteria have previously been demonstrated to be significant. 
Furthermore, existing IPA users' experiences with the app, as well as their online purchasing 
experiences on the same devices, will almost certainly influence their future behavior, as well 
as the adoption rate of current non-users. 

It is apparent that global trends in voice-enabled purchasing using AI gadgets are highly 
promising. As the world has become more hectic, people are looking for ways to speed up tasks 
that are deemed a waste of time. While shopping is a pleasurable activity for some, it is a useless 
waste of time for others. Due to all of the criteria in the present evolution, purchasing using 
voice commands is the quickest and easiest way to buy, and the situation is considerably better 
when we talk about common consumer products. Furthermore, given the current global 
circumstances, i.e., the current pandemic, it is reasonable to predict that this technology will 
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result in significant changes and that those that have it implemented in their businesses will be 
in a position to utilize its benefits. 

 

References 

Adobe (2019). Experience Index 2019 Digital Trends, 
https://www.adobe.com/content/dam/acom/uk/modal-offers/2019/DT-Report-
2019/Econsultancy-2019-Digital-Trends_UK.pdf (accessed 17.8.2021.)  

Adrienko, O. (2019). Voice Search Study: Factors Influencing Search Engine Rankings in 
2019, Semrush, https://www.semrush.com/blog/voice-search-study/ (accessed 24.8.2021.) 

Arnold R, Tas S, Hildebrandt C and Schneider A (2019) Any Sirious Concerns Yet? – An 
Empirical Analysis of Voice Assistants' Impact on Consumer Behavior and Assessment of 
Emerging Policy Challenges. In: 47th Research Conference on Communication, Information 
and Internet Policy 2019, Washington DC, USA, 20-21 September 2019, Available at SSRN: 
https://ssrn.com/abstract=3426809 

Bentahar, A., Wakefield, C. (2018). Voice Search: The New Search Engine, CreateSpace 
Independent Publishing Platform, Kindle edition 

Bhalla, A. (2018). An exploratory study understanding the appropriated use of voice-based 
Search and Assistants. In Proceedings of the 9th Indian Conference on Human Computer 
Interaction, 90-94. 

BusinessWire (2017). Alexa, Order from Prime Now!, BusinessWire, 
https://www.businesswire.com/news/home/20170321005678/en/ (accessed 23.8.2021.) 

Canbek, G. N., Mutlu, M. E., & Mutlu, M. E. (2016). On the track of artificial intelligence: 
Learning with intelligent personal assistants. International Journal of Human Sciences, 13(1), 
592–601. 

Chan, S. (2019). How Speech Recognition Makes Living with Disability Easier (with 
Tutorials to Get You Started), A Chronic Voice, 
https://www.achronicvoice.com/2018/03/18/speech-recognition-disability/ (accessed 
24.8.2021.) 

Cowan BR, Pantidi N, Coyle D, Morrissey K, Clarke P, AlShehri S, Earley D and Bandeira, 
N (2017) '"What can I help you with?": infrequent users' experiences of intelligent personal 
assistants', MobileHCI '17: Proceedings of the 19th International Conference on Human-
Computer Interaction with Mobile Devices and Services, Vienna, Austria, 4-7 September, pp. 
43-52. 

Global Web Index (2018). The digital trends to know for 2018, 
https://www.gwi.com/reports/trends-18 (accessed 21.04.2021.) 

Guy, I. (2018). The characteristics of voice search: Comparing spoken with typed-in mobile 
web search queries. ACM Transactions on Information Systems (TOIS), 36(3), 1-28. 

Kraus, D., Reibenspiess, V., & Eckhardt, A. (2019). How voice can change customer 
satisfaction: a comparative analysis between e-commerce and voice commerce. 



MIDDLE EAST INTERNATIONAL CONFERENCE  
ON CONTEMPORARY SCIENTIFIC STUDIES-VII 

627 
 
March 3-4, 2022                                                                              Beirut Arab University, Lebanon 
 

Kröger, J. L., & Raschke, P. (2019). Is my phone listening in? On the feasibility and 
detectability of mobile eavesdropping. In IFIP Annual Conference on Data and Applications 
Security and Privacy (pp. 102-120). Springer, Cham. 

Kumar, B., Singh, A. V., & Agarwal, P. (2020). AI based Computational Trust Model for 
Intelligent Virtual Assistant. Information Systems & Telecommunication, 217. 

Kurzweil, R. (1990). The age of intelligent machines. Cambridge, MA: MIT Press. 

Lang, M., Hall, W. (2019). The state of voice shopping 2019, Digital Commerce 360, 
https://www.digitalcommerce360.com/2019/08/28/the-state-of-voice-shopping-2019/ 
(accessed 23.8.2021.) 

Larichia, F. (2022) Number of digital voice assistants in use worldwide 2019-2024. Statista, 
https://www.statista.com/statistics/973815/worldwide-digital-voice-assistant-in-use/ (accessed 
14.2.2022.) 

Liao Y., Vitak J., Kumar P., Zimmer M., Kritikos K. (2019) Understanding the Role of 
Privacy and Trust in Intelligent Personal Assistant Adoption. In: Taylor N., Christian-Lamb 
C., Martin M., Nardi B. (eds) Information in Contemporary Society. iConference 2019. 
Lecture Notes in Computer Science, vol 11420. Springer, Cham. https://doi.org/10.1007/978-
3-030-15742-5_9 

Mander, J., Buckle, C. (2018). Voice Search: A deep-dive into the consumer uptake of the 
voice assistant technology, Global Web Index, 
https://www.globalwebindex.com/reports/voice-search-report (accessed 17.8.2021.) 

Mari, A., Mandelli, A., & Algesheimer, R. (2020). The evolution of marketing in the context 
of voice commerce: A managerial perspective. In International Conference on Human-
Computer Interaction (pp. 405-425). Springer, Cham. 

Medeiros, J. (2018). Voice Assistants are Changing How Users with Disabilities Get Things 
Done, Modev, https://www.modev.com/blog/voice-assistantsare-changing-how-users-with-
disabilities-get-things-done (accessed 17.8.2021.) 

Mishra A, Shukla A and Sharma SK (2021) Psychological determinants of users' adoption and 
word-of-mouth recommendations of smart voice assistants. International Journal of 
Information Management, 102413. 

Nallam P, Bhandari S, Sanders J and Martin-Hammond A (2020) A Question of Access: 
Exploring the Perceived Benefits and Barriers of Intelligent Voice Assistants for Improving 
Access to Consumer Health Resources Among Low-Income Older Adults. Gerontology and 
Geriatric Medicine 6, 2333721420985975. 

Pal D, Arpnikanondt C, Funilkul S and Chutimaskul W (2020) The adoption analysis of 
voice-based smart IoT products. IEEE Internet of Things Journal 7(11): 10852-10867. 

Pardes, A. (2019). Hey Alexa, Why Is Voice Shopping So Lousy?, Wired, 
https://www.wired.com/story/why-is-voice-shopping-bad/ (accessed 24.8.2021.) 

Pridmore J and Mols A (2020) Personal choices and situated data: Privacy negotiations and 
the acceptance of household Intelligent Personal Assistants. Big Data & Society 7(1): 1-12 



MIDDLE EAST INTERNATIONAL CONFERENCE  
ON CONTEMPORARY SCIENTIFIC STUDIES-VII 

628 
 
March 3-4, 2022                                                                              Beirut Arab University, Lebanon 
 

Rouse, M. (2017). Virtual assistant (AI assistant), TechTarget Network, 
https://searchcustomerexperience.techtarget.com/definition/virtual-assistant-AI-assistant 
(accessed 18.8.2021.) 

Russell, S. J., Norvig, P. (2010). Artificial intelligence: A modern approach (3rd ed.). Upper 
Saddle River, NJ: Pearson. 

Sterling, G. (2019). Nine voice search stats to close out 2019, Search Engine Land,  
https://searchengineland.com/nine-voice-search-stats-to-close-out-2019-
326884#:~:text=Nearly%2050%25%20using%20voice%20for,point%20incorrectly%20attrib
uted%20to%20comScore (accessed 17.8.2021.) 

Vimalkumar M, Sharma SK, Singh JB and Dwivedi YK (2021) 'Okay google, what about my 
privacy?': User's privacy perceptions and acceptance of voice based digital assistants. 
Computers in Human Behavior 120, 106763. 

Whang, C. (2018). Voice Shopping: The Effect of the Consumer –Voice Assistant Parasocial 
Relationship on the Consumer's Perception and Decision Making, Dissertation, University of 
Minnesota 

Zwakman DS, Pal D, Triyason T and Vanijja V (2020) Usability of voice-based intelligent 
personal assistants. In 2020 International Conference on Information and Communication 
Technology Convergence (ICTC), Jeju-si and Jeju-do, South Korea, 21-23 October 2020, pp. 
652-657. IEEE. 

  


