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Abstract: Developing desirable consumer IoT products becomes the challenge
for emerging businesses. Lack of clear understanding about the functions and
desirability of such products has led to a lower level of consumption than was
expected. The purpose of this paper is to propose a value-based framework for
product desirability, and to examine value propositions in terms of product
value, product features, and user experiences by considering emerging
businesses. Data from 982 companies was extracted from CrunchBase. Desired
value factors, and product features companies seek the most to develop
desirable products were identified. Functional value was offered more
frequently than emotional value or social value. Safety, interactivity, and
connectivity are the most significant features considered by companies.
Companies should consider the emotional and social aspects alongside the
focus given to functional aspects. The proposed framework, and the results
obtained could be important for companies to develop desirable products
addressing consumer preferences.
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1 Introduction

With the forthcoming surge of connected devices like appliances, vehicles, sensors, and
countless other things, Shin (2019) argued that the internet of things (IoT) represents the
next generation of an intelligent information society. It is considered as one of the most
disruptive technology (Baltuttis et al., 2022), and will be a major driver of product and
service innovation (Cannizzaro et al., 2020). In terms of design and marketing, IoT
products are a real revolution (Touzani et al., 2018) that has paved the way for devices
with multiple functions (Mehra et al., 2022). Their ability to collect sensitive information
about the environment, and disseminate it via the internet (Angelini et al., 2018), has the
potential to drastically alter people’s lives, work productivity and consumption patterns
(Shin, 2017).

The technology company, Reply, defined the CloT as “the billions of physical
personal devices such as smartphones, wearables, fashion items and the growing number
of smart home appliances, that are now connected to the internet, collecting and sharing
data” (Mashal and Shuhaiber, 2019). If reference is given to product features, CloT
products can also be described as smart connected products resulted from the coupling of
physical products and information-based digital services (Belingheri and Neirotti, 2019).
These products collect data from the environment to deliver beneficial services to
individuals (Padyab and Stahlbrost, 2018), and make consumers’ lives easier by allowing
them to access these services at any time (Chouk and Mani, 2019). According to the
European Commission (EC) sector inquiry report on consumer loT, the sector is
predicted to grow dramatically in the coming years as the use of such products becomes
more commonplace in consumers’ daily lives.

Even though the CIoT is a significant element of a global market with increasing
market value, the research in the area specifically in emerging businesses is still in its
early age. Emerging business in this context represents companies emerged due to the
emergent of technologies such as IoT. Based on available research, it can be observed
that:

1 most of the research in consumer IoT focused on measuring adoption levels or users’
intention towards using these products (Lucia-Palacios and Pérez-Lopez, 2021;
Zhang et al., 2020), and considered value creation in the purchasing (pre-purchase,
purchase and post-purchase) process (Bayer et al., 2020)
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2 studies by scholars and practitioners thus far have mainly focused on the technical
aspect of implementation (Angelini et al., 2018; Shin, 2019; Sorri et al., 2022; Zhang
et al., 2020) ignoring emotional and social aspects

3 consumers have still not been convinced to purchase CloT devices and applications
(Meng et al., 2019)

4 consumers fear the introduction of additional technological complications to their
lives (Touzani et al., 2018), and perceived risk (Hasan et al., 2021) are believed to be
barriers to keep the adoption of such products low.

Many IoT solutions fall short of capturing a big market, staying niche items for
professionals, due to functionality that does not appeal to the ordinary user, deployment
methods, and interaction models that are difficult to use (Angelini et al., 2018). The
failure to incorporate compelling values of the CloT products might result undesirable
products. For instance, smart home technologies have not been widely adopted by
mainstream users (Coskun et al., 2018), which indicates that designers need to work to
improve these goods. There are also products that completely failed to capture the
market. Google Glass, Juciero, Amazon Fire Phone, Google Wave, and Blackberry
Playbook are good examples. These products did not succeed because they ignored
consumer preferences and instead only paid attention to technological advancements.

As a result, there is a need to investigate and analyse the value propositions that the
CloT companies provide to consumers. It is also important to investigate such value
across different product categories using a holistic approach (desired value, product
features and user experience). The purpose of this paper is to propose a value-based
framework, and examine the value and functions offered by companies in terms of
desired product value, product features, and user experiences by considering emerging
businesses in the CIoT sector. More specifically, this paper aims to identify the main
CloT product value offerings, and critically considered product features for a better user
experience. To address these purposes, two research questions were formulated:

RQ1 How do emerging businesses in consumer [oT develop products with better user
experience?

RQ2 What product values are proposed by emerging companies in consumer IoT for
targeted customers?

The first research question was addressed by undergoing a systematic literature review
and developing a value-based framework whereas the second research question was
addressed by analysing the data obtained from 982 emerging businesses in the CloT
sector registered in the CrunchBase platform.

This research is different from previously conducted studies in two ways. First, it
applies a holistic approach that linked desired product value, product features, and user
experiences to examine actual value creation process. Most of the research thus far
focused on measuring adoption of such products considering value creation in the
purchasing process. Even though studying adoption levels is important, it is also equally
important to examine how companies could develop products with better user experience.
Second, this paper introduces a comparison of value propositions across five different
categories of the CloT products (smart home devices, wearable devices, healthcare
devices, connected vehicle devices and assistance devices). This research considered
companies that are producing CloT products in general rather than examining a single
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use case. This created a room to make comparisons of value proposition differences
across different product groups. The study can serve as a theoretical basis for subsequent
research examining at consumer IoT in the actual value-creation process. This study
proposed a value-based framework and identified the value proposition factors companies
most need to focus on when creating products with compelling value propositions.

The current paper is organised as follow. Section 2 presents the literature review that
describes the frameworks and theories in consumer IoT studies followed by the
framework development. Section 3 present the research methodology adapted, details of
data collection and analysis. Section 4 provides results of the data analysis. Section 5
provides discussion including the theoretical and managerial implications, and limitations
and future research directions. Finally, Section 6 concludes the study.

2 Literature review and value-based framework development

Even though identifying the typical scenario faced by a user of the CIoT is often very
complex (Angelini et al., 2018), many CIoT devices and applications are targeted at
non-technical users who prioritise low cost and ease of operation. Designers should
understand consumer expectations in order to create more effective and desirable goods
for their target market (Mishra et al., 2015). In this aspect, digital technologies are
increasingly being utilised to supplement physical products. By building the IoT into the
architecture of products and supporting the development of new product features, the
consumer’s value proposition is increased (Belingheri and Neirotti, 2019).

2.1 The systematic literature review process

We conducted a systematic literature review to extract the available body of knowledge
in consumer IoT study. We used the query ‘[(IoT OR “internet of thing*” OR smart)
AND (product* OR device* OR good*) AND (user* OR consumer*) AND (value OR
UX OR “use case” OR experience)]’ to search articles. The Scopus and Web of Science
core collection were used to search available resources. The search was limited through
business and management, psychology, social science, ergonomics, and industrial
engineering journals. After removing the duplication, 627 articles were collected. Further
screening through abstract reading with some exclusion criteria minimised the result to
128 articles. Finally, a full paper reading with exclusion criteria made the number of
papers for analysis to be 56. We also employed some snowballing to add six articles, and
totally analysed 62 research articles. The selected papers were mapped based on
authors’ names, journal name, publication year, purposes, research questions, research
methodologies, main constructs, contexts, and future research directions. Mapping
articles helped us to understand the research in consumer IoT in detail, and to make
analysis carefully. The article selection process is shown in Figure 1.

2.2 Theories and frameworks in consumer loT

In consumer IoT study, different theories have been applied to examine the acceptance
and adoption of such products. Several frameworks have been proposed by different
researchers to examine value.
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Based on a thorough analysis of the literature, four groups of frameworks in
consumer loT studies were observed. These are technology acceptance model (TAM)
(Mehra et al., 2022; Chatterjee et al., 2021; Kaczorowska-Spychalska, 2019; Lin et al.,
2017; Schill and Godefroit-Winkel, 2019), theory of planned behaviour (TPB)-based
frameworks (Hossain et al., 2021; Mashal and Shuhaiber, 2019; Yang et al., 2017),
product design-based frameworks (Ling et al., 2021; Coskun et al., 2018; Funk et al.,
2018; Wang and Chen, 2018; Wang et al., 2018; Yang et al., 2019; Zheng et al., 2018),
and theory of consumption value-based frameworks (Zhang et al., 2020, 2018). Table 1
illustrates some of the conceptual frameworks proposed in the consumer IoT studies.

Figure 1 Article selection process

o (TaT QR "rmternet af thing*" OR smart) AND (product®
arell sle QR device® OR good*) AND (user® OR conswmer*) AND
fvalue R UXY OR “use case ™ OR experiernce )}’

Web of science and Scopus core cellections

3068 articles

limited to subjects and removing duplication = 627
articles

62 (56 articles + 6 articles through snowballing)

Most of the research in consumer [oT focused on examining adoption levels and intention
to use. Research should also focus on user-centred approaches to develop and design
desirable products.

In this regard, there exist some design-driven approaches commonly applied in
different product designs and new product development (NPD) processes. IDEO’s design
thinking approach (IDEO.org), quality function deployment (Wang et al., 2016),
user-centred design innovation (Verganti, 2011), and design-driven innovation approach
(Verganti, 2009) are some of them. However, applying these tools varies from
company-to-company, and it did not stop product developers’ emphasis to technical
performance of products over the soft aspects (emotional and social value of a product).
This research proposed a user-centred framework that emphasises the actual value
creation process integrating desired product value, product features, and user experience.
The framework will provide a room for product development and design to create better
product value propositions.
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Summery of proposed frameworks in consumer IoT (continued)

Table 1
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2.3 Value-based framework development

A value-based framework was developed based on the integration of the theory of
consumption value, and product design. By integrating theory of consumption value and
product design, user-centred approach that will help companies to develop better value
proposition was proposed. Desired value factors, product features, and user experience
are at the centre of value creation process. Integrating these factors provides a
holistic approach to examine the value propositions by companies and find a way for
improvement. Even though desired value, product features, and user experience are the
core process to create value, the relationship between them is usually confusing. To clear
out this confusion, the design thinking concept was considered. Taking the concept of
IDEO’s double diamond model, it is possible to understand that desired value drives
product feature, and product features enable better user experiences. The process is
illustrated in Figure 2.

Figure 2 The process of creating the relationships of the main constructs (see online version
for colours)

Design
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2.3.1 Desired value

Woodruff (1997) stated that “consumers may desire a certain value (desired value)
and they may evaluate a product or service as they experience it (received value).”
Based on consumer needs, Benamar et al. (2020) categorised value dimensions into
three categories: product-related value, social-related value and personal-related value.
Product-related value encompasses all the benefits that the consumer takes from the
product’s use and can be classified into two categories. The first is related to product
function, and the second is related to the consumers’ need for pleasure (emotional
aspect). The product value related to function incorporates utilitarian value (functional
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value) and convenience value (Davis, 1989). Functional value is described as one of the
essential drivers for meeting consumers’ needs and desires, and it is the primary purpose
for the creation of a product (Ahmad et al., 2019). The functional value mainly refers to
the quality/performance and product’s price (Zhang et al., 2020). It also refers to how
easy it is to use the products (Davis, 1989; Kim and Shin, 2015).

The product value related to a consumers’ need for pleasure, is mainly referred to as
the emotional value dimension (Caputo et al., 2018). It refers to the hedonic, control, and
novelty aspects of CloT products (Cengiz and Kirkbir, 2007), and is mainly related to the
ability of a consumer to gain pleasure in using the product (Caputo et al., 2018; Mashal
and Shuhaiber, 2019; Ling et al., 2021). The social value of a product is evaluated based
on how well it can help a consumer to be accepted within a society, or on how well the
product can be used to make a good impression on others (Benamar et al., 2020). The
social value dimension refers to the social acceptance, trust, and networking functions of
CloT products (Benamar et al., 2020; Cengiz and Kirkbir, 2007; Jin et al., 2013; Zhang
et al., 2020). In the proposed framework, the desired value was seen from functional,
emotional, and social value dimension perspective with respective value factors.

2.3.2 CloT product features

The other important factors in designing desirable CIoT devices and applications are the
product features. In CIoT studies, some researchers refer to these as ‘features’ (Coskun
et al., 2018; McDermott et al., 2019; Meng et al., 2019), while others used terms like
‘attributes’ (Pinochet et al., 2018; Shin, 2019; Touzani et al., 2018), or ‘characteristics’
(Meng et al., 2019; Shin, 2019; Wang and Chen, 2018). In this paper, the term ‘CloT
feature’ is defined as “the prominent attributes used to describe the characteristics or
properties of products” (Cadden and Lueder, 2012). Identifying the appropriate and
desired CIoT features will lead to the creation of products with better user experiences
(Mishra et al., 2015). It is understood that the coupling of physical and digital products
consumed by people with diversified skills and views, can create tension in research and
design (Karlsson and Lovén, 2005). These tensions, if not properly managed, can impact
design decisions in ways that might prevent the product from delivering its promised
benefits (Belingheri and Neirotti, 2019). Hence, CloT features are important elements for
designing and developing desirable products. Shin (2019) used relative advantage,
compatibility, complexity, trialability, and observability features to examine the
acceptance of IoT products. Coskun et al. (2018) identified the following features as
important design considerations for smart home appliances: the ability to be controlled
remotely, cooperate, learn, be adaptable, be autonomous, provide guidance, offer
human-like interaction, and have multi-functionality and upgradability. Some other
researchers (e.g., Meng et al., 2019; Pinochet et al., 2018) proposed CloT features that
affect consumer experiences. However, most of these studies examined only the
consumers’ perspective. Based on the frequency of use in the literature, seven CloT
product features were identified. These are connectivity, interactivity, intelligence, safety,
autonomy, adaptability and observability.

2.3.3 User experience

Recent trends have also shown that rather than focusing on the smart products
themselves, marketers should concentrate on the kind of consumer experiences that are
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likely to arise from users’ interactions with products (Touzani et al., 2018). This means
that instead of buying a platform or smart devices controlled by an algorithm, the
consumer is opting for an experience (Touzani et al., 2018). The ISO 9241-210 definition
of user experience stressed that “the design addresses the whole user experience and
defined user experience as not only a consequence of the presentation, functionality,
system performance, interactive behavior and assistive capabilities of an interactive
system, both hardware and software, but a consequence of the user’s prior experiences,
attitudes, skills, habits and personality” (Wang et al., 2018).

This paper applies the consumption aspect of user experience as defined by Mishra
et al. (2014), described as a consumer perception-based facets and utilities arising out of
product use, without considering brand judgements. Some scholars used generic
approaches to analyse user experience while others (e.g., Pucillo and Cascini, 2014;
Sundar et al., 2014) decomposed user experience into its elemental levels. The proposed
value-based framework is shown in Figure 3.

Figure 3 The value-based framework (see online version for colours)
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The factors in the value-based framework are operationally defined as shown in Table 2.

The failure to incorporate functionalities (functional, emotional and social) of the
CloT products and weakness in targeting appropriate enabling features may make
products undesirable. Because of functionalities that do not appeal to the ordinary user or
deployment processes, and interaction models that are not easy to use, many IoT
solutions fail to capture a large market, remaining niche goods for experts or
professionals (Angelini et al., 2018). The question of ‘how companies can respond to the
current and future needs of consumers to deliver desirable products’ is worth further
investigation, particularly with reference to businesses in the CIoT sector.
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Table 2 Definitions of factors in the framework

Factor Definition Sources

Quality/ The utility derived from the perceived Cengiz and Kirkbir (2007),

performance quality and expected performance of the Rauschnabel et al. (2015),
product. Zhang et al. (2020)

Price The utility derived from the product due to Cengiz and Kirkbir (2007),
the reduction of its perceived short-term and Zhang et al. (2020)
longer-term cost.

Easy-to-use The degree to which a person believes that Davis (1989), Shin (2015)
using a particular system would be free of
effort.

Hedonic The feeling of fun, amusement, fantasy, Rokonuzzaman et al. (2022),
arousal, sensory stimulation and enjoyment Hou et al. (2020), Zhang et
in using. al. (2020)

Novelty Change from routine, escape, thrill, Cengiz and Kirkbir (2007),
adventure, surprise and boredom alleviation. Rauschnabel et al. (2015)

Control The feeling of sense of control in using Cengiz and Kirkbir (2007)
(things are done by the choices made by
users).

Image/status The position reinforced by adoption and Hou et al. (2020), Jin et al.
usage of innovation in a social context (2013), Zhang et al. (2020)

Trust Product/service providers have to be honest, Yang et al. (2017)
dependable and reliable.

Networking The ability to sharing information with other =~ Rauschnabel et al. (2015),
people that allows for understanding its Caputo et al. (2018)
benefits.

Connectivity The ability to connect to the internet and put ~ Shin (2019), Touzani et al.
the user in an environment that is both (2018)
physical and virtual.

Interactivity The timely means of information Pinochet et al. (2018), Shin
communication between consumers and (2019), Meng et al. (2019),
devices. Shin (2017)

Intelligence The degree of automated functions, Pinochet et al. (2018)
according to the operation of the IoT
product. It is the ability performs complex
configurations by itself and does not require
complex reasoning process.

Autonomy The ability to operate in an independent and Lee and Shin (2018),
goal-directed way without interference of the Rokonuzzaman et al. (2022)
user.

Adaptability The ability to improve the match between its Lee and Shin (2018)
functioning and its environment.

Observability/ The ability of the product to be observed Pinochet et al. (2018), Shin

sense ofpresence

Safety

when needed, and sensation of quit real
communication in using.

The degree to which damage can be avoided,
which can be applied to any vulnerable and
valuable assets.

(2019)

Klobas et al. (2019), Chang
etal. (2014)
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3 Research methodology

To examine the value propositions emerging businesses are proposing, the qualitative
data from emerging companies registered in the CrunchBase was employed. CrunchBase
is a platform for business information of firms all over the world from early-stages to the
market leaders (Bzhalava et al., 2022; Holicka and Vinodrai, 2022; Tungalp and Yildirim,
2022). This study mainly used CrunchBase as a source of data. There are alternative
platforms to be used as data source such as Pitchbook, AVCJ and CB Insights (Ang et al.,
2022), AngelList!, Mattermark? and Tracxn?. For this research, CrunchBase was chosen
due to:

1 CrunchBase has a wide range of information on start-ups, companies, and venture
capital firms (Ang et al., 2022).

2 CrunchBase has a user-friendly interface that makes it easy to search for and find
information on specific companies.

3 Crunchbase has advanced search capabilities that allow you to filter, sort, and
segment the data according to specific criteria and parameters.

4 Crunchbase is widely used and recognised as a reliable source of information on
start-ups and venture capital (Ferrati and Muffatto, 2020; Tuncalp and Yildirim,
2022).

CrunchBase sources, updates, and validates data daily through four synergetic activities,
making it a reliable data source (Ferrati and Muffatto, 2020; Schulte-Althoff et al., 2021).
More than 4,500 global investment firms update their own profiles, which allow
CrunchBase to access the most up-to-date data. Active users can submit information that
is subjected to registration and social validation. This information is often reviewed by a
moderator before being accepted and published. CrunchBase also uses artificial
intelligence to verify the reliability of data, validate data accuracy, scan for anomalies,
and provide alerts about data discrepancies. CrunchBase also validates the collected data
through in-house data science teams. Due to the quantity and quality of collected data,
CrunchBase is frequently used by academic researchers and practitioners (Ferrati and
Muffatto, 2020; Tungalp and Yildirim, 2022). For these reasons, Crunchbase was chosen
as a data source for this research.

To the broader list of emerging businesses in the consumer IoT, we used ‘IoT’ as a
keyword to search in the platform. CrunchBase allows to filter, sort, and segments the
data according to specific criteria and parameters. The prim data was filtered and sorted
using parameters such as company names, primary role, home page, short-descriptions,
extended-descriptions, category, city, country, status and founding time. Based on the
information in the ‘category’, we further refine the data using consumer electronics,
consumer devices, clothing and apparel, health and information technology.

To choose companies, the information in the short-descriptions,
extended-descriptions, and home pages was carefully considered. Three basic criteria
were used in the process:

1  companies producing end-application products
2 companies currently operating

3 companies updated their data in the CrunchBase recently were considered.
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A section of company name vs. value factors matrix
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The evaluation strategy was manual. The authors, by reading the information and based
on the three criteria, selected the companies for this analysis. As a result, data from
982 companies were extracted for this analysis. The geographical distribution of
companies indicated that 35.64% of companies are in the USA, 24.95% of companies
are in Europe, 24.85% of companies are in Asia, and the rest are in Australia and
Latin America.

The data relating to the type of products or services, product descriptions, functions,
value propositions, value statements, strategies, and associated use cases were extracted.
For this purpose, a checklist was developed based on the value-based framework. The
checklist items related to functional value were adapted from several studies (Cengiz and
Kirkbir, 2007; Davis, 1989; Hou et al., 2020; Rauschnabel et al., 2015; Zhang et al.,
2020), while checklist items for emotional value were adapted from Cengiz and Kirkbir
(2007), Hou et al. (2020), Rauschnabel et al. (2015) and Zhang et al. (2020). The
checklist items related to social value were adapted from Hou et al. (2020), Jin et al.
(2013), Rauschnabel et al. (2015), Yang et al. (2017) and Zhang et al. (2020). The items
for the CloT features were also adapted from Lee and Shin (2018), Pinochet et al. (2018)
and Shin (2019), whereas the items related to user experience were adapted from Raptis
et al. (2017) and Sundar et al. (2014).

A matrix with company names and product value factors was then developed. Using
the matrix, it is possible to map which companies are considering which product
values, features and targeted experiences. We mainly used product descriptions, value
statements, and use cases sourced from short descriptions, extended descriptions, and
companies’ websites in the CrunchBase to develop the complete data mapping. Short
descriptions give slight information about products, product use, and customers
whereas extended descriptions are detail information about companies’ value statements,
strategies, products, technologies, customers, and the business in general. Table 3 shows
the section of the matrix developed for the product value related to the CloT product
functional value. A complete matrix for all value factors with their respective items and
982 companies was developed to map the data. The example below shows how the
qualitative data was sorted to fill Table 3. The following is a section of an extended
description for Company A#* in their words:

“Company A improves a kettle’s use, how we interact with it and it removes
any unknowns associated with controlling it remotely. Company A provides a
user with real-time visual feedback through the mobile app. Volume,
temperature and time are all linked and visible in Company A. With these
three variables included into the user feedback the following features are only
possible through Company A:

*  Smart scheduling — With volume sensing, Company A uniquely starts water
heating before the time scheduled, ready for when you arrive.

*  Perfect tea brewing — Users can set temperatures with a simple slide and
tap of their finger, notifications are then linked to reaching this
temperature. Cool-down cycles can be scheduled to boil and then cool to
reach optimum drinking temperatures to create perfect tasting tea’s.

» Baby bottle — This feature allows parents using the app to check the water
level, boil and then set a cool down temperature (e.g., 70°C) for the baby
formula at a time to suit you. /t’s that simple.
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¢ Volume and illumination link — With volume and illumination heat link,
users on the app are able to see the water level in the kettle — if it’s in use or
being scheduled.

»  Share, discover and learn preferences. With Company A’s cloud system,
we aim to open up a connected interface for sharing your favourite
beverages and learning new ones.

*  Much more... A smart home product is more than a blind remote with
alarms, it connects with all users. We want to skip forward the smart home
appliance category a couple of years and benefit more people, sooner,
whilst not creating more wasteful, smart products.”

In this description, we found that description related to usefulness, simplicity, sensitive
user needs, timely feedbacks, the ability to improve itself, and the ability to connect with
all users. These are similar discerptions with the checklist items for quality/performance,
easy-to-use, interactivity, autonomy, and connectivity respectively in our proposed
value-based framework. We went through the descriptions and find similar expressions to
the checklist items developed for the value-based framework. In a similar way, we went
through each companies’ descriptions and fill Table 3 by sorting the qualitative data.

Descriptive statistics were used to analyse the data. Based on the matrix, the
frequencies of individual, and cumulative value factors were analysed. Ultimately, the
CIoT product value factors that companies emphasise were identified and prioritised. The
main features companies considered when developing such products were also identified
and prioritised. The user experiences that, companies are trying to respond to with the
level of depth were also explored. Knowing that specific categories of CIoT products
might have different considerations, a comparison was made that looked at different
categories of products. For this purpose, five product categories were used. These
categories were chosen because a significant number of companies are manufacturing
them. Smart home devices, wearable devices, assistance devices, healthcare devices, and
connected vehicles were the categories used for comparison.

4 Results

The CloT product values, features, and targeted user experiences were analysed. First, the
product values (functional, emotional and social) offered by companies were analysed by
taking the total sample. Then, a comparison of such value across different categories was
analysed. A similar approach (i.e., the first analysis was made for the total sample, and
then comparisons employed across categories) was used for CloT features, and user
experiences. Smart home devices, wearable devices, healthcare devices, connected
vehicles, and assistance devices were the categories used in this analysis. Other
categories (communication devices, fitness devices and tracking devices) were not
considered because they were represented by a small number of companies.

4.1 Consumer loT product value

Among the three product value dimensions, companies most often emphasised functional
aspects. As shown in Figure 4, companies emphasised functional value (77.16%) more
than emotional value (20.45%) and social value (2.38%).
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Figure 4 The level of offerings of the three value dimensions (see online version for colours)
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Table 4 Summary of CloT product value offerings by companies based on the total sample
Dimensions Consumer value factors Specific offerings
Functional Quality/performance (45.69%) Better performance (49.82%)
z’;‘;ﬁ%%) Energy efficient (16.73%)

Usefulness (12.81%)
Easy to use (36.58%) Easy to learn/operate (52.00%)
Understandability (23.11%)
Flexibility (14.67%)
Price (17.72%) Reasonable price (61.47%)
Economical (39.45%)
Emotional Hedonic (70.55%) Artistic (34.78%)
value .
E ble (18.269
(20.45%) njoyable (18.26%)

Control (15.95%)
Novelty (13.50%)

Social value Trust (73.68%)

(2.21%)

Networking (26.32%)

Relaxing (36.52%)
Easy in control (95.45%)
Original (81.81%)
Reliability (92.85%)

Communicating with others (83.33%)

As can be seen in Figure 5, quality/performance (32.75%), and easy-to-use (26.22%)
were the two functional values that the companies offered most frequently to consumers.
The functional value of price was also important for companies, reflected in 12.70% of
company descriptions. The price aspect in this context represents the way companies are
trying to make product prices reasonable and economical in response to user desires.
Therefore, for the functional aspect of product value, companies are focusing on
delivering products that have a better performance/quality, are easy to use, and have a
reasonable price. For the emotional value aspects, the hedonic value of products
(13.04%) was considered more often than control and novelty, which had frequencies of
3.03% and 2.56%, respectively. The social value dimension of product value is somewhat
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represented by trust (1.63%), which mainly focuses on the reliability of the interaction
and communication between users and CloT products. Looking at the two most offered
functionalities (quality/performance and easy-to-use), specific offerings have been
identified. Accordingly, the three most important functions in the quality/performance
factor were better performance, energy efficiency and usefulness. In the easy-to-use
aspect of product value, easy to operate/learn was the most important factor. Flexibility,
understandability, and ease of control were also factors that were often described for the
easy-to-use aspect. The results of the product functionalities with their respective specific
offerings are shown in Table 4.

To identify whether the product value offerings differ across the various CloT
product categories, the level of offerings of the three value dimensions (functional,
emotional and social) were analysed across different categories. Since user preferences
may differ from product to product, comparisons were made for five categories of CloT
products (smart home devices, wearable devices, healthcare devices, connected vehicles
and assistance devices). These results are shown in Figure 6.

Figure 5 Detail value offerings (see online version for colours)
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Figure 6 The three value dimensions across CloT product categories
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Figure 7 Value offerings across CloT product categories (see online version for colours)
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Looking at the three dimensions of value in detail, shows that four factors
(quality/performance, easy-to-use, price and hedonic) are offered the most in the
five categories (see Figure 5). Figure 7 shows the value offerings across the different
CloT product categories.

We also compared the two most important functional elements (quality/performance,
easy-to-use) across different product categories. The comparison across the five CloT
product categories is better summarised using the matrix shown in Table 5. The result
revealed that companies are proposing products with a greater emphasis on product value
related to functions.

Table 5 Comparison of offered functions across CloTs categories

CloTs  Smart home Wearable Healthcare Connected Assistance

Factor devices devices devices vehicle devices
Quality/performance XXX XXX XXX XXX XXX
Easy to use XXX XXX XXX XXX XXX
Price XX X X

Hedonic XX XX X X XX
Control X X

Novelty X

Image/status

Trust X

Networking X

Note: XXX — often considered, XX — sometimes considered and X — rarely considered.
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Figure 8 CloTs features considered by companies
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4.2  Consumer loT product features

CloT features are design goals that can enable better user experiences. From the available
features covered in literature, the most often considered features based on the frequency
of use were applied. Accordingly, the most common features considered by companies
when developing these products are summarised in Figure 7. In Figure 8, the frequency
describes how often each product feature was considered by companies in the design and
development process, while percentages represent the ratio of the frequencies of the
individual features to the cumulative occurrence of the features in the data.

Figure 9 Comparison of CloTs features across categories
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Next, the seven CloT product features were analysed to learn, how companies prioritise
these features across different product categories. Safety, interactivity, and connectivity
were the three most important features in almost every category. For healthcare devices,
this was somewhat different, as the most important feature was interactivity, followed by
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connectivity and safety. Figure 9 summarises the CloT features across different
categories.

Figure 10 User experience factors targeted by companies (see online version for colours)
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4.3  User experience

Considering these factors at the elemental level, this paper identified the most targeted
user experiences for CloT products. Accordingly, companies are trying to develop
products that can make users feel better when using them, feel exited in using, and
provide unconventional and unique experiences for the user. The results are illustrated in
Figure 10.

5 Discussion

5.1 Value propositions in the emerging businesses

The development of an IoT-based product/service value proposition is a challenging task
since it may require the integration of multiple IoT architecture technologies, such as
sensors, various types of networks, big data, analytics, and machine learning, among
others to generate value (Molling and Zanela Klein, 2022). However, research in
consumer [oT thus far needs better show mechanisms and ways to design better value
proposition. In today’s experience-driven consumption, considering a balanced mix of
product value (functional, emotional, social), and CloT features will improve user
experience. Even though there are trending improvements in responding to consumer
preferences and desires, companies have not been able to develop CloT products that
have been fully adopted by consumers. This research revealed that emerging companies
are focusing on delivering product value related to functional aspects. It is obvious that
consumers need such functions, but these are not the only desires recently voiced by
users. Emotional aspects and social factors are also highly important product value
aspects that should be considered to produce desirable and relevant products.
Rokonuzzaman et al. (2022) pointed out that if companies want to see customers use their
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products, they should focus on emotional value aspects than functional value. Due to the
involvement of third parties (service providers), and the ability of these products to share
real-time data, social value is also becoming an important dimension recently. The social
value aspects of the CloT products were not considered significantly to product design
and development. The social aspects of product value are commonly overlooked in CloT
research (Shin, 2015), and these aspects are also not understood or incorporated into the
design and development of these products by emerging businesses.

This research identified detailed and specific value propositions offered by emerging
companies. Functionally, the most important product values provided by emerging
CloT companies to their users were better performance, energy efficiency,
easy-to-operate/learn and understandability. Companies understood that users will adopt
a technology if they believe that doing so will improve their performance in carrying out
specific tasks (Ranjan et al., 2022). Emotionally, products with better aesthetics, and
ability to relax in using are given better. However, social acceptance (image/status),
networking, and trust are the most important social value elements emerging companies
have failed to address in their current products. It is essential to note that, when
purchasing consumer loT devices, users need feel secure in using the device and seek to
their friends for assistance (Jaspers and Pearson, 2022) to trust the device.

This research also made analysis to identify value proposition differences among
different groups of CloT products. In all five CIoT categories considered for the analysis,
companies prioritised functional value than emotional and social values. The emotional
aspects of products were relatively important in the development of smart home devices,
wearable devices and healthcare devices. For the development of smart home devices,
social aspects were included as a reliability factor. However, in general, companies did
not prioritise social aspects in the creation of other CloT products. In smart home
devices, better performance, usefulness, and energy efficiency were most often
considered functionalities that might make products desired by consumers. ‘Energy
efficiency’ was only an important consideration for smart home devices. For wearable
products, better performance and usefulness were the most important propositions.
Easy-to-operate/learn, simplicity (easy to understand), and flexibility were important
value propositions in almost every CloT product categories.

Emerging companies in [oT also considered seven significant CloT features when
designing products. Failure to consider the right feature combinations can lead to
undesirable products that do not capture the market. Safety (security and privacy),
interactivity, and connectivity were the three features that were prioritised the most often
by companies. Intelligence, adaptability, and autonomy were the second most considered
features. In this context, intelligence is described as the degree of automated functions,
the ability to perform complex configurations, and the ability to perform tasks without
complex reasoning process (Pinochet et al., 2018). A few companies considered a sense
of presence/observability to be an important design goal of CloT products.

To further understand these features, a detailed analysis was performed for the
three most important features in the sample: safety, interactivity and connectivity. Safety
mainly incorporated the issues of security, privacy, and protection (personal, property).
Personal protection refers to the ability to keep individuals from unpredicted injuries,
failures, and accidents, while property protection refers to keeping property safe from
robbery, damage, or accidents. In the literature, safety was mainly related to security and
privacy issues. However, the analysis of the value propositions of companies revealed
that protection is also an important safety element. In this regard, companies are
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emphasising protection (personal, property) more than security and privacy. In fact, the
issue of privacy was almost completely neglected by companies, even though consumers
remain sceptical about using these products due to the issue of privacy. These companies
should think about enhancing consumer IoT functionality and connectivity to offer more
user-friendly configuration options for selecting their own privacy disclosure settings
(Jaspers and Pearson, 2022). The second important feature considered in the development
process was interactivity. The analysis showed that, interactivity is primarily related to
easy information sharing, convenient communication, and real-time feedback. Companies
predominantly focused on creating products that can easily transfer information with each
other or with people, give timely feedback, and communicate conveniently. The third
important feature was connectivity, which was understood as the ability to connect these
products to the world via the internet. Companies interested in this feature sought to
enable CloT products to connect to the world through different media, to connect these
products to each other, or to enable these devices to connect with people.

Almost all five categories of companies prioritised safety, interactivity, and
connectivity in their value statements. For healthcare devices, interactivity was a more
important feature than safety whereas security was prioritised for smart home devices and
connected vehicles. The issue of privacy was not significantly considered in all the CIoT
product categories.

5.2 Implications

The result of the study provides interesting implications for academicians and
researchers. First, this study proposed a value-based framework that can be taken as a
basis for future research examining value proposition in the actual value-creation process.
Based on the theory of consumption value and product design principles, a value-based
framework was developed. The proposed framework showed how to examine product
value propositions in the actual value-creation process. By integrating product desired
value, product features, and user experience, the research added a basic contribution to
the existing body of knowledge to the consumer IoT study. Rather than simply
considering value dimensions at a general level, the research also showed how each value
dimensions should be examined at the elemental level. For the three desired value
dimensions, nine elemental level value factors were considered. Such contributions can
be built upon in further studies, benefiting researchers, policy development and R&D
platforms.

The proposed framework will make sure the product to be desirable. Desirability in
this context is holistic beyond just focusing on functional aspects. The proposed
framework will make sure the product is usable to the intended user, the design is
intuitive and easy to understand, the product is safe and reliable, the product is able to
perform its intended function effectively, and will make sure the product has a meaning.
The emotional and social aspects of desirability can give meaning to the product beyond
functionalities. The framework also allows a user-centred approach to consider user
desires in the product development and design stages.

The research identified product value dimensions and the respective specific elements
that companies should consider in the design and development of CloT products. This
study has also identified the CloT features that producers should consider the most when
seeking to provide a better user experience. From a more practical point of view, this
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paper identified design considerations, and user-desired features by looking at the actual
products produced by the emerging companies. The result of the study will help
designers, manufacturers, and marketers to wunderstand and prioritise design
considerations so that they can respond to future user needs and preferences. Companies
can use the proposed value-base framework in developing desirable products. It will give
important basics for company managers where to focus in developing CloT products and
put themselves in a better market position.

6 Conclusions

Consumer IoT sector is one of the newly emerging business sectors due to the emergence
of IoT technology. Businesses are emerging in this sector producing end-application
devices. These emerging businesses face a challenge of producing products with better
user-experience that could be desirable to the user. This paper examined value
propositions of emerging businesses in consumer [oT. Accordingly, value factors that are
given better attention as well as value factors emerging businesses failed to address were
identified. For this purpose, a value-based framework which can be used to design
consumer desire-based products was developed. Product desired value, product features,
and user experience were integrated in this framework to analyse value proposition
following the actual value creation process.

This paper has some limitations that can be overcome by future research. First, the
scope is limited to emerging businesses in the consumer [oT sector. The research
considered emerging companies that are in their early stages, characterised by extreme
uncertainty and high growth potential, that are lacking stable business models. However,
there are also companies big-in-size, leading in the sector, and with stable business
models. Future research could be conducted by expanding the scope to the leading
companies in consumer [oT sector, and comparing the value proposition results with
emerging businesses might give different outcomes. Second, this research explored
product value propositions from the companies’ perspective. The value-based framework
proposed in this paper mainly focused on identifying desirability factors in improving the
user experience. However, we explored these desirability factors based on the data
extracted from companies’ descriptions in the CrunchBase platform. Future research can
use the proposed value-based framework to examine consumer value of products of these
companies from the user perspective. A comprehensive map of desirability of CloT
products could be developed analysing the results of the two perspectives: company
perspective and user perspective. Third, the CloT product classifications developed in
comparing value propositions across different product categories are based on the
products produced by emerging businesses. If products produced by leading companies in
the sector are considered, a different classification of CloT products might be
obtained. Developing a comprehensive classification of CloT products based on sound
classification criteria can be an import future research direction. Overall, the research in
the consumer [oT is still at its early stage that needs future research in every aspect. We
hope that the proposed value-based framework, and the results presented in this paper
will help future research in understanding the value propositions and product desirability
in consumer IoT context.



Desirability of consumer internet of things products 57

References

Ahmad, S.N.B., Nadzri, N.M., Shaari, A., Yunus, S. and Musa, N.B.C. (2019) ‘Perceived values
and personal values: which one explains the consumer’s repurchase intention of eco-friendly
home appliances product?’, International Journal of Innovation, Creativity and Change,
Vol. 6, No. 4, pp.268-284 [online] https://doi.org/10.32861/jssr.spi2.734.742.

Ang, Y.Q., Chia, A. and Saghafian, S. (2022) Using Machine Learning to Demystify Startups’
Funding, Post-money Valuation, and Success, pp.271-296, Springer International Publishing.

Angelini, L., Mugellini, E., Khaled, O.A. and Couture, N. (2018) ‘Internet of tangible things
(IOTT): challenges and opportunities for tangible interaction with IoT’, Informatics, Vol. 5,
No. 1, pp.1-34 [online] https://doi.org/10.3390/informatics5010007.

Baltuttis, D., Hickel, B., Jonas, C.M., Oberlander, A.M., Roglinger, M. and Seyfried, J. (2022)
‘Conceptualizing and assessing the value of internet of things solutions’, Journal of Business
Research, October 2021, Vol. 140, pp.245-263 [online] https://doi.org/10.1016/j.jbusres.2021.
10.063.

Bayer, S., Gimpel, H. and Rau, D. (2020) ‘loT-commerce — opportunities for customers through an
affordance lens’, Electronic Markets, Deloitte [online] https://doi.org/10.1007/s12525-020-
00405-8.

Belingheri, P. and Neirotti, P. (2019) ‘Digitalising products: towards an integrated view of
challenges in development, design and user acceptance’, International Journal of Technology
Management, Vol. 80, Nos. 1-2, pp.1-11 [online] https://doi.org/10.1504/1JTM.2019.099773.

Benamar, L., Balagué, C. and Zhong, Z. (2020) ‘Internet of things devices appropriation
process: the dynamic interactions value appropriation (DIVA) framework’, Technovation,
January 2018, Vol. 89, p.102082 [online] https://doi.org/10.1016/j.technovation.2019.06.001.

Bzhalava, L., Hassan, S.S., Kaivo-Oja, J., Képing Olsson, B. and Imran, J. (2022) ‘Mapping the
wave of industry digitalization by co-word analysis: an exploration of four disruptive
industries’, International Journal of Innovation and Technology Management, Vol. 19, No. 2,
pp-1-22 [online] https://doi.org/10.1142/S0219877022500018.

Cadden, D.T. and Lueder, S.L. (2012) Modern Management of Small Businesses, Erisim Adresi
[online]  https://2012books.lardbucket.org/books/modern-management-of-small-businesses/
(Erigim Tarihi, 16, 2022).

Cannizzaro, S., Procter, R., Ma, S. and Maple, C. (2020) ‘Trust in the smart home: findings from a

nationally representative survey in the UK’, PLoS One, Vol. 15, No. 5, pp.1-30 [online]
https://doi.org/10.1371/journal.pone.0231615.

Caputo, F., Scuotto, V., Carayannis, E. and Cillo, V. (2018) ‘Intertwining the internet of things and
consumers’ behaviour science: future promises for businesses’, Technological Forecasting
and Social Change, April, Vol. 136, pp.277-284 [online] https://doi.org/10.1016/j.techfore.
2018.03.019.

Cengiz, E. and Kirkbir, F. (2007) ‘Customer perceived value: the development of a multiple item
scale in hospitals’, Problems and Perspectives in Management, Vol. 5, No. 3, pp.252-268.

Chang, Y.P., Dong, X.B. and Sun, W. (2014) ‘Influence of characteristics of the internet of things
on consumer purchase intention’, Social Behavior and Personality, Vol. 42, No. 2,
pp-321-330, https://doi.org/10.2224/sbp.2014.42.2.321.

Chatterjee, S., Rana, N.P., Dwivedi, Y.K. and Baabdullah, A.M. (2021) ‘Understanding Al
adoption in manufacturing and production firms using an integrated TAM-TOE model’,
Technological Forecasting and Social Change, November 2020, Vol. 170, p.120880 [online]
https://doi.org/10.1016/j.techfore.2021.120880.

Chouk, I. and Mani, Z. (2019) ‘Factors for and against resistance to smart services: role of
consumer lifestyle and ecosystem related variables’, Journal of Services Marketing, Vol. 33,
No. 4, pp.449-462 [online] https://doi.org/10.1108/JSM-01-2018-0046.

Coskun, A., Kaner, G. and Bostan, I. (2018) ‘Is smart home a necessity or a fantasy for the
mainstream user? A study on users’ expectations of smart household appliances’,
International Journal of Design, Vol. 12, No. 1, pp.7-20.



58 N.A. Bekele et al.

Davis, F.D. (1989) ‘Perceived usefulness, perceived ease of use, and user acceptance of
information technology’, MIS Quarterly: Management Information Systems, Vol. 13, No. 3,
pp-319-339 [online] https://doi.org/10.2307/249008.

Ferrati, F. and Muffatto, M. (2020) ‘Using crunchbase for research in entrepreneurship:
data content and structure’, Proceedings of the European Conference on Research Methods
in Business and Management Studies, June, pp.342-351 [online] https://doi.org/10.34190/
ERM.20.120.

Frank, B., Herbas-Torrico, B. and Schvaneveldt, S.J. (2021) ‘The Al-extended consumer:
technology, consumer, country differences in the formation of demand for Al-empowered
consumer products’, Technological Forecasting and Social Change, July, Vol. 172 [online]
https://doi.org/10.1016/j.techfore.2021.121018.

Funk, M., Chen, L.L., Yang, S.W. and Chen, Y.K. (2018) ‘Addressing the need to capture
scenarios, intentions and preferences: interactive intentional programming in the smart home’,
International Journal of Design, Vol. 12, No. 1, pp.53-66.

Hasan, R., Shams, R. and Rahman, M. (2021) ‘Consumer trust and perceived risk for
voice-controlled artificial intelligence: the case of Siri’, Journal of Business Research,
March 2020, Vol. 131, pp.591-597 [online] https://doi.org/10.1016/j.jbusres.2020.12.012.

Holicka, M. and Vinodrai, T. (2022) ‘The global geography of investment in emerging
technologies: the case of blockchain firms’, Regional Studies, Regional Science, Vol. 9, No. 1,
pp-177-179, https://doi.org/10.1080/21681376.2022.2047769.

Hossain, M.I., Yusof, A.F., Hussin, A.R.C., Lahad, N.A. and Sadiq, A.S. (2021) ‘Factors
influencing adoption model of continuous glucose monitoring devices for internet of things
healthcare’, Internet of Things (Netherlands), Vol. 15, p.100353 [online] https://doi.org/
10.1016/}.10t.2020.100353.

Hou, C., Jo, M.S. and Sarigélli, E. (2020) ‘Feelings of satiation as a mediator between a product’s
perceived value and replacement intentions’, Journal of Cleaner Production, Vol. 258 [online]
https://doi.org/10.1016/j.jclepro.2020.120637.

Jaspers, E.D.T. and Pearson, E. (2022) ‘Consumers’ acceptance of domestic internet-of-things:
the role of trust and privacy concerns’, Journal of Business Research, January, Vol. 142,
pp-255-265 [online] https://doi.org/10.1016/j.jbusres.2021.12.043.

Jin, B.S., Yoon, S.H. and Ji, Y.G. (2013) ‘Development of a continuous usage model for the
adoption and continuous usage of a smartphone’, International Journal of Human-Computer
Interaction, Vol. 29, No. 9, pp.563-581 [online] https://doi.org/10.1080/10447318.2012.
729997.

Jung, Y., Kim, S. and Choi, B. (2016) ‘Consumer valuation of the wearables: the case of
smartwatches’, Computers in Human Behavior, Vol. 63, No. 2016, pp.8§99-905, Elsevier Ltd.
[online] https://doi.org/10.1016/j.chb.2016.06.040.

Kaczorowska-Spychalska, D. (2019) ‘How chatbots influence marketing’, Management, Vol. 23,
No. 1, pp.251-270 [online] https://doi.org/10.2478/manment-2019-0015.

Karlsson, C. and Lovén, E. (2005) ‘Managing new technology integration: integrating software in
manufactured products’, International Journal of Innovation Management, Vol. 9, No. 3,
pp-343-370, https://doi.org/10.1142/S1363919605001290.

Kim, D.H. and Lee, H. (2016) ‘Effects of user experience on user resistance to change to the voice
user interface of an in-vehicle infotainment system: implications for platform and standards
competition’, International Journal of Information Management, Vol. 36, No. 4, pp.653—-667
[online] https://doi.org/10.1016/j.ijinfomgt.2016.04.011.

Kim, K.J. and Shin, D.H. (2015) ‘An acceptance model for smart watches: implications for the
adoption of future wearable technology’, Internet Research, Vol. 25, No. 4, pp.527-541
[online] https://doi.org/10.1108/IntR-05-2014-0126.

Klobas, J.E., McGill, T. and Wang, X. (2019) ‘How perceived security risk affects intention to use
smart home devices: a reasoned action explanation’, Computers and Security, Vol. 87,
p.101571, Elsevier Ltd. [online] https://doi.org/10.1016/j.cose.2019.101571.



Desirability of consumer internet of things products 59

Lee, W.J. and Shin, S. (2018) ‘Effects of product smartness on satisfaction: focused on the
perceived characteristics of smartphones’, Journal of Theoretical and Applied Electronic
Commerce Research, Vol. 13, No. 2, pp.1-14 [online] https://doi.org/10.4067/S0718-
18762018000200102.

Lin, C.Y., Chao, Y.C. and Tang, T.W. (2017) ‘Why not be “smarter”? Examining the factors that
influence the behavioral intentions of non-smartphone users’, Industrial Management and
Data Systems, Vol. 117, No. 1, pp.32-49 [online] https://doi.org/10.1108/IMDS-07-2015-
0319.

Ling, H.C., Chen, H.R., Ho, K.K.W. and Hsiao, K.L. (2021) ‘Exploring the factors affecting
customers’ intention to purchase a smart speaker’, Journal of Retailing and Consumer
Services, August 2020, Vol. 59, p.102331 [online] https://doi.org/10.1016/j.jretconser.2020.
102331.

Lucia-Palacios, L. and Pérez-Lopez, R. (2021) ‘How can autonomy improve consumer experience
when interacting with smart products?’, Journal of Research in Interactive Marketing [online]
https://doi.org/10.1108/JRIM-02-2021-0031.

Mashal, 1. and Shuhaiber, A. (2019) ‘What makes Jordanian residents buy smart home devices?:
A factorial investigation using PLS-SEM’, Kybernetes, Vol. 48, No. 8, pp.1681-1698 [online]
https://doi.org/10.1108/K-01-2018-0008.

McDermott, C.D., Isaacs, J.P. and Petrovski, A.V. (2019) ‘Evaluating awareness and perception of
botnet activity within consumer internet-of-things (IoT) networks’, Informatics, Vol. 6, No. 1
[online] https://doi.org/10.3390/informatics6010008.

Mehra, A., Rajput, S. and Paul, J. (2022) ‘Determinants of adoption of latest version smartphones:
theory and evidence’, Technological Forecasting and Social Change, October 2021, Vol. 175,
p-121410 [online] https://doi.org/10.1016/j.techfore.2021.121410.

Meng, J., Lv, S., Zhu, G. and Huang, C. (2019) ‘Modelling of the impact of internet of things
technology on consumer behavioural tendency’, Behaviour and Information Technology,
pp-1-10, Taylor & Francis [online] https://doi.org/10.1080/0144929X.2019.1699961.

Mishra, A., Dash, S., Malhotra, N. and Cyr, D. (2015) ‘Measuring consumer design perceptions for
digital devices: a multi-dimensional scale’, Journal of Brand Management, Vol. 22, No. 7,
pp-603—-630 [online] https://doi.org/10.1057/bm.2015.30.

Mishra, A., Dash, S.B. and Cyr, D. (2014) ‘Linking user experience and consumer-based brand
equity: the moderating role of consumer expertise and lifestyle’, Journal of Product and
Brand Management, Vol. 23, Nos. 4-5, pp.333-348 [online] https://doi.org/10.1108/JPBM-
12-2013-0459.

Molling, G. and Zanela Klein, A. (2022) ‘Value proposition of IoT-based products and services:
a framework proposal’, Electronic Markets, Vol. 32, No. 2, pp.899-926 [online]
https://doi.org/10.1007/s12525-022-00548-w.

Padyab, A. and Stéhlbrost, A. (2018) ‘Exploring the dimensions of individual privacy concerns in
relation to the internet of things use situations’, Digital Policy, Regulation and Governance,
Vol. 20, No. 6, pp.528—544 [online] https://doi.org/10.1108/DPRG-05-2018-0023.

Pinochet, L.H.C., Lopes, E.L., Srulzon, C.H.F. and Onusic, L.M. (2018) ‘The influence of the
attributes of “internet of things” products on functional and emotional experiences of purchase
intention’, Innovation & Management Review, Vol. 15, No. 3, pp.303-320 [online]
https://doi.org/10.1108/inmr-05-2018-0028.

Pucillo, F. and Cascini, G. (2014) ‘A framework for user experience, needs and affordances’,
Design Studies, Vol. 35, No. 2, pp.160—-179 [online] https://doi.org/10.1016/j.destud.2013.
10.001.

Ranjan, P., Kovid, R.K. and Dutta, A. (2022) ‘Factors affecting adoption of cloud-based services:

evidence from an emerging market’, International Journal of Technology Marketing, Vol. 16,
Nos. 1/2, p.1 [online] https://doi.org/10.1504/ijtmkt.2022.10044037.



60 N.A. Bekele et al.

Raptis, D., Bruun, A., Kjeldskov, J. and Skov, M.B. (2017) ‘Converging coolness and investigating
its relation to user experience’, Behaviour and Information Technology, Vol. 36, No. 4,
pp-333-350 [online] https://doi.org/10.1080/0144929X.2016.1232753.

Rauschnabel, P.A., Brem, A. and Ivens, B.S. (2015) “Who will buy smart glasses? Empirical results
of two pre-market-entry studies on the role of personality in individual awareness and
intended adoption of Google Glass wearables’, Computers in Human Behavior, Vol. 49,
pp-635—-647 [online] https://doi.org/10.1016/j.chb.2015.03.003.

Rokonuzzaman, M., Kim, K., Dugar, K.K. and Fox, J. (2022) ‘What makes an object smart?
Conceptualization, development, and validation of a scale to measure the smartness of a thing
(SoT)’, Journal of Business Research, October 2020, Vol. 141, pp.337-354 [online]
https://doi.org/10.1016/j.jbusres.2021.11.040.

Schill, M. and Godefroit-Winkel, D. (2019) ‘Consumer segments in the smart environmental
objects market’, Journal of Consumer Marketing, Vol. 36, No. 2, pp.317-327 [online]
https://doi.org/10.1108/JCM-12-2017-2472.

Schulte-Althoff, M., Fiirstenau, D. and Lee, G.M. (2021) ‘A scaling perspective on Al startups’,
Proceedings of the Annual Hawaii International Conference on System Sciences,
2020 January, pp.6515-6524 [online] https://doi.org/10.24251/hicss.2021.784.

Shin, D.H. (2012) ‘Cross-analysis of usability and aesthetic in smart devices: what influences
users’ preferences?’, Cross Cultural Management, Vol. 19, No. 4, pp.563-587 [online]
https://doi.org/10.1108/13527601211270020.

Shin, D.H. (2015) ‘Quality of experience: Beyond the user experience of smart services’, Total
Quality Management and Business Excellence, Vol. 26, Nos. 7-8, pp.919-932 [online]
https://doi.org/10.1080/14783363.2014.912037.

Shin, D.H. (2017) ‘Conceptualizing and measuring quality of experience of the internet of things:
exploring how quality is perceived by users’, Information and Management, Vol. 54, No. 8,
pp-998-1011 [online] https://doi.org/10.1016/§.im.2017.02.006.

Shin, D.H. (2019) ‘A living lab as socio-technical ecosystem: evaluating the Korean living lab of
internet of things’, Government Information Quarterly, Vol. 36, No. 2, pp.264-275 [online]
https://doi.org/10.1016/j.giq.2018.08.001.

Sorri, K., Mustafee, N. and Seppédnen, M. (2022) ‘Revisiting [oT definitions: a framework towards
comprehensive use’, Technological Forecasting and Social Change, January, Vol. 179
[online] https://doi.org/10.1016/j.techfore.2022.121623.

Sundar, S.S., Tamul, D.J. and Wu, M. (2014) ‘Capturing “cool”: measures for assessing coolness of
technological products’, International Journal of Human Computer Studies, Vol. 72, No. 2,
pp-169—180 [online] https://doi.org/10.1016/j.ijhcs.2013.09.008.

Touzani, M., Charfi, A.A., Boistel, P. and Niort, M.C. (2018) ‘Connecto ergo sum! An exploratory
study of the motivations behind the usage of connected objects’, Information and
Management, Vol. 55, No. 4, pp.472—-481 [online] https://doi.org/10.1016/j.im.2017.11.002.

Tungalp, D. and Yildirnm, N. (2022) ‘Sustainable entrepreneurship: mapping the business
landscape for the last 20 years’, Sustainability (Switzerland), Vol. 14, No. 7 [online]
https://doi.org/10.3390/su14073864.

Verganti, R. (2009) Design-Driven Innovation: Changing the Rules of Competition by Radically
Innovating What Things Mean, Harvard Business Press, Boston, Mass.

Verganti, R. (2011) ‘Radical design and technology epiphanies: a new focus for research on design
management’, Journal of Product Innovation Management, Vol. 28, No. 3, pp.384-388,
https://doi.org/10.1111/j.1540-5885.2011.00807.x.

Wang, C.H. and Chen, T.M. (2018) ‘Incorporating data analytics into design science to predict user
intentions to adopt smart TV with consideration of product features’, Computer Standards and
Interfaces, March, Vol. 59, pp.87-95 [online] https://doi.org/10.1016/.cs1.2018.02.006.

Wang, F.K., Yeh, C.T. and Chu, T.P. (2016) ‘Using the design for Six Sigma approach with TRIZ
for new product development’, Computers and Industrial Engineering, Vol. 98, pp.522-530,
https://doi.org/10.1016/j.cie.2016.06.014.



Desirability of consumer internet of things products 61

Wang, Y., Yu, S. and Ma, N. (2018) ‘A requirement-scenario-experience framework for evaluating
wearable and fashionable design: presenting underlying factors of user loss’, International
Journal of Industrial Ergonomics, December 2017, Vol. 68, pp.137-148 [online]
https://doi.org/10.1016/j.ergon.2018.07.006.

Woodruff, R.B. (1997) ‘Customer value: the next source for competitive advantage’, Journal of the
Academy of Marketing Science, Vol. 25, No. 2, pp.139-153, https://doi.org/10.1007/
BF02894350.

Yang, B., Liu, Y., Liang, Y. and Tang, M. (2019) ‘Exploiting user experience from online customer
reviews for product design’, International Journal of Information Management, October 2018,
Vol. 46, pp.173—186 [online] https://doi.org/10.1016/].ijjinfomgt.2018.12.006.

Yang, H., Lee, H. and Zo, H. (2017) ‘User acceptance of smart home services: an extension of the

theory of planned behavior’, Industrial Management and Data Systems, Vol. 117, No. 1,
pp-68—89 [online] https://doi.org/10.1108/IMDS-01-2016-0017.

Yoon, S.B. and Cho, E. (2016) ‘Convergence adoption model (CAM) in the context of a smart car
service’, Computers in Human Behavior, Vol. 60, pp.500-507 [online] https://doi.org/
10.1016/j.chb.2016.02.082.

Zhang, F., Sun, S., Liu, C. and Chang, V. (2020) ‘Consumer innovativeness, product innovation
and smart toys’, Electronic Commerce Research and Applications, April, Vol. 41, p.100974
[online] https://doi.org/10.1016/j.elerap.2020.100974.

Zhang, T.C., Jahromi, M.F. and Kizildag, M. (2018) ‘Value co-creation in a sharing economy:
the end of price wars?’, International Journal of Hospitality Management, November 2017,
Vol. 71, pp.51-58 [online] https://doi.org/10.1016/j.ijhm.2017.11.010.

Zheng, P., Lin, T.J., Chen, C.H. and Xu, X. (2018) ‘A systematic design approach for service
innovation of smart product-service systems’, Journal of Cleaner Production, Vol. 201,
pp-657—-667 [online] https://doi.org/10.1016/j.jclepro.2018.08.101.

Notes

1 https://www.angellist.com/about.

2 https://mattermark.com/.

3 https://tracxn.com/.

4  Company name was changed to keep company privacy.



