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The objective of the thesis is to study the role of design in adding value for 
wearable technology (WT) items in B2C markets by applying previous value 
creation literature to the subject. The thesis investigates value creation 
through types of value perceived by the customer being 
functional/instrumental, experiential/hedonic, symbolic/expressive and 
cost/sacrifice. The data was collected in face-to-face interviews with both 
consumers and industry experts. The results suggest that value perceived 
by both experts and consumers in every end-user category was elementarily 
functional, however, design was considered to bring most added value to 
WT in the categories of health and medicine, infotainment, and fashion. 
Also, WT ought to have same characteristics as regular clothing in order to 
attract mass markets. The results of the study suggest that companies 
should invest in design in order to gain long-term user engagement.  
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Цель данной работы — исследовать возможности дизайна в плане 
повышения потребительской ценности носимых электронных аксессуаров 
на рынках B2C. Автор анализирует существующую литературу по вопросам 
создания добавленной стоимости применительно к своей конкретной 
области. В работе рассмотрены различные варианты создания 
добавленной стоимости в зависимости от того, какие аспекты товара ценит 
потребитель: функциональность и возможность практического применения, 
экспериментальность и направленность на впечатления, символическую 
значимость и яркость, стоимость и убыток. Данные собирались в ходе 
личных интервью, в которых принимали участие как покупатели, так и 
специалисты, работающие в данной отрасли. Результаты показали, что и 
специалисты, и все категории конечных пользователей считают ценной в 
первую очередь функциональность, однако в категориях «Здоровье и 
медицина», «Информация и развлечения» и «Мода» респонденты часто 
отмечали, что дизайн действительно повышает потребительскую ценность 
портативной электроники. Кроме того, портативная электроника должна 
обладать теми же характеристиками, что и одежда, чтобы заинтересовать 
широкий круг потребителей. Результаты исследования показывают, что 
инвестиции в дизайн устройств могут помочь производителям создать 
долгосрочный интерес к своей продукции.  
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1 INTRODUCTION 

1.1 Background to the Research 

Wearable devices and their supportive complementary services have been 

under anticipation, hype and speculation mostly during the last two years. Most 

commonly known wearable technology (WT) items are for example 

smartwatches (e.g. Samsung’s Galaxy Gear, Pebble watch and Qualcomm’s 

TOQ), wristbands (Polar Loop, Nike Fuelband) and wearable bio-monitors. 

Long-term engagement and consumer adoption in the WT industry are not yet 

entirely established, additionally, several companies strive to understand this 

field of technology in order to create competitive advantage as well as 

sustainable and unique value. (Park and Jayaraman 2003; Ledger and 

McCaffrey 2014)   

 

Although, WT has been seen in literature especially during 2000’s (e.g. Duval 

and Hashizume 2005; McCann and Bryson 2009; Russ 2013; McDermott 2013) 

one of the oldest well established wearable technology items is a regular 

wristwatch (Hasseldahl 2006; Hurford 2009). However, the field of wearables 

dates back even further to the 16th century when the first pocket watch was 

made by a German watch maker Peter Henlein in 1524 (Sielaff 2006). Later on, 

wristwatches became more established during the 19th century as technology 

developed and mass production made it possible for more people to purchase a 

timepiece of their own (Ku 2004; Forster 2010; Scheffler 2013). When social 

and commercial activities increased during the Industrial Revolution it became 

more relevant for people to be able to follow passing of the time in order to be 

punctual for work and other appointments (Ku 2004). Reflecting the history of 

wristwatch and its familiarity to consumers, it may be the reason for many items 

being designed to be particularly placed on the wrist. (Hurford 2009)  
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Even though, wearable technology dates back to the 16th century, wearable 

computing has its roots in 1961 when a roulette wheel predictor, was built by Ed 

Thorp from the University of California and Claude Shannon from the 

Massachusetts Institute of Technology (MIT). This wearable computer was the 

size of a cigarette pack with a toe-switch for input and a speaker for output 

behind the ear with altogether twelve transistors. This item, however, was not 

for commercial use. The first commercial wearable computer, the Mobile 

Assistant I, was launched in 1996 by the company Xybernaut. The Mobile 

Assistant I was targeted mostly for technicians, mechanics or healthcare 

personnel. Despite of estimates, the product did not cause a breakthrough in 

the wearables industry. (Malmivaara 2009; Ranck 2013) 

 

Currently, wearables are seen more as items for tech enthusiasts and other 

tech-savvy individuals who like to monitor their health or are interested in new 

technology gadgets (McDermott 2013). The problem with for example 

smartwatches and smartrings is that currently they work as proxies for 

notifications on smartphones (Newman 2013) being that the device itself is a 

support item rather than a smart self-contained device.   

 

Assuming that wearable technology whether on wrists, tops or faces of the 

consumers, will develop as projected, technology companies will encounter the 

challenge of making and designing WT that is actually considered fashionable. 

According to Ian Schafer, the CEO of a digital agency, in case a wearable 

technology item is unobtrusive, it may cause the barrier to wear the item 

become overwhelmingly high. Consumers may even have suspicions towards 

other consumers wearing smartglasses, but when sampling the item 

themselves the experience is awe-inspiring. (McDermott 2013)  

 

There are roughly two categories of companies in the field of wearable 

technology. The companies in the first category have their core competence 

around wearable technology and smart clothing, whereas, the companies in the 

second category are manufacturers of products made for largely mainstream 

markets. Commonly the first mentioned category supplies the technology used 
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in wearables to the second category operators. Previously, the electronics and 

clothing industry have been functioning in their own sectors. With the 

emergence of collaboration, these two sectors have faced challenges in 

different industry language, marketing methods, schedules for product 

development as well as different work methods.  (Hurford 2009)   

 

Market overview for wearable technology 

Wearable technology or wearables as an industry is still in its infancy (Russ 

2013; Malmivaara 2009) and therefore any long term data, facts or research is 

not available yet. Main subjects of research at the moment are the numerous 

estimates (that are various in their scope) together with the studies describing 

the industry and its future. Nevertheless, the usage of wearables and their 

functionality is important to be able to sell the products. For example, in 

professional use at warehouses using gloves that scan barcodes or wearable 

devices that have speech recognition, WT can speed up processes and 

increase efficiency. Wearable devices often organize data and in those ways 

ease workload that before has been carried out manually. (Albright 1999) 

 

 

Figure 1: Modeling of WT location in the B2C computer market 

 

In 2012, the size of the global wearable technology market vary from $750 

million (Rizzo 2013) to $1 billion (McDermott 2013) in revenue and according to 

estimates, in 2018 the number will grow to $5.8 billion resulting in compound 

annual growth rate (CAGR) of 40.8 percent (Rizzo 2013). An estimate of the 
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market size of smartwatches by 2018 is $9.2 billion (Diderich 2014) as 

intensified sales and growth of revenues is assessed to happen in the latter part 

of the time-span in 2017 - 2018. (Rizzo 2013) Some predictions suggest that 

the market will grow to $18 billion in 2016 (McDermott 2013) and according to 

Douglas Clinton, an analyst at Piper Jaffray stated that wearables are going to 

replace smartphones as they are integrated to the user’s body and are easier to 

use. According to Transparency report (2012 cited in Rizzo 2013), currently the 

biggest market area for WT is North America and it is estimated to hold 43.0 

percent of the global revenue in 2018. By 2018, Europe and Asia Pacific area 

will altogether form 49.0 percent in market revenue.  

 

The sales of wearable technology is not yet as massive as the sales of mobile 

phones and gadgets but many technology companies believe that wearables 

will be the next significant consumer category after smartphones (McDermott 

2013; Ayyar 2013; Kervinen 2013). The sales of smartphones has experienced 

extensive growth since 2009 when the total sales of smartphones, including all 

operating systems was 118, 58 million units (Q1-Q3) when in 2013 it reached 

685, 61 million units (Statista 2014). So far, the most known wearable 

computing manufacturer has been Pebble (e.g. McDermott 2013, Digitoday 

2014) by selling 200 000 smartwatches on Kickstarter through crowd-funding. 

Many large technology companies such as Apple, Google and Sony, have 

already launched or are planning to launch their own versions of wearables 

either in form of smartglass or smartwatch (Russ 2013; Marshall and Solomon 

2014).   

 

Companies anticipating large potential for WT devices are from various fields 

and sizes from small startups to large mobile network operators (MNOs), 

original equipment manufacturers (OEMs), service providers and health 

insurers. (Ledger and McCaffrey 2014, p.1) 
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1.2 Research Problems and Research Objectives 

This research aims to study the field of WT through the characteristics of WT 

items and their ability to create value to its users through design in different 

end-user categories and customer segments. In addition, this research 

examines what is required to create wearable technology items that are easier 

to adopt and what is the relation between information and appearance in those 

technology items. The amount of literature and research around WT is not yet 

massive. Therefore, this study aims to provide empirical arguments to support 

the subject of value creation in WT items and to provide suggestions to better 

understand this field of technology. As previously stated, wearable technology 

could become as large phenomenon as the smartphone industry (Ayyar 2013; 

Kervinen 2013; McDermott 2013). To support these estimates this research 

attempts to find evidence from previous literature and studies.  

 

Value creation has been widely researched during several decades. Value 

perception and value creation have been examined from different perspectives 

such as retail, service and product (e.g. Zeithaml 1988; Gale 1994; Woodruff 

1997; Rintamäki et al. 2007) but the field of wearable technology is not yet 

thoroughly studied presumably due to the novelty of the industry. According to 

Dodds (1999), there are four main drivers for value. These drivers are price, 

cost, demand and quality. To provide more understanding of value creation, six 

comparisons between these main value drivers can be made: price/quality, 

price/demand, price/cost, cost/quality, quality/demand and cost/demand. (Ibid p. 

5-6) 

 

To add, the aim of this study is not to make an extensive list of all available 

wearable technology products or technological innovations utilized in 

wearables, but to pick the most descriptive items in each selected end-user 

category in order to generalize the results and describe the industry as a 

phenomenon rather than as a group of products with different characteristics. 

The aim of this study is also to encourage companies to realize the importance 
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of design in supporting technological inventions to become more sustainable 

and multi-purpose items.    

 

Research problem in the study is that in the knowledge of the author, design as 

adding value for wearable technology items has not been examined. Therefore 

research gap is the current small amount of research done in the field of value 

proposition and creation of WT items for its users, since this is a very new 

subject still. Therefore, there is a need for research in this field. Especially the 

issue of how wearable technology industry could be expanded and developed 

more in countries like Finland, where there is a well-established capability to 

create high-tech innovations.  Value creation in the mobile market has been 

investigated by Pousttchi and Hufenbach (2011), thus, the research is more 

focused on the value chain and network development and design than customer 

value creation. 

 

Table 1: Research question and sub-questions 

1. What is the role of design in wearable technology items in customer 

value creation in B2C markets? 

1.1. What is the role of design in creating wearable technology items? 

1.2. What kind of design should be favored with wearable technology items 

in B2C markets? 

1.3. How design can bring added value for different wearable technology 

end-user categories in B2C markets? 

1.4. How does value proposition of WT items vary for different customer 

segments? 

 

1.3 Literature Review 

In the literature it is stated that well-designed customer experiences are the 

source of customer value (Berry et al. 2002; Morgan and Rao 2003; Schmitt 

2003; Meyer and Schwager 2007). Carbone and Haeckel (1994) suggest that 
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customer experience is a result of the appearance people form when 

encountered with businesses, products and services. This produces a 

perception of humans’ confirmation of sensory value. Positive and negative 

customer experience take place whenever a customer interacts with a company 

and their products. Therefore customer experience at its best is able to provide 

customer value through well-orchestrated interactions. (Rintamäki et al. 2007) 

 

Customers determine what is and what is not valuable in a product. Therefore 

companies can alone make value propositions that are estimated to promote 

consumers’ value-creation in their activities of purchase (Vargo and Lusch 

2004). Customer value proposition is not defined unambiguously (Anderson et 

al. 2006) although, there is agreement among researchers on two issues: the 

proposition of customer value should be qualified from the perspective of the 

customers and it has a crucial role in organizations when targeting competitive 

advantage. (e.g. Webster 1994; Anderson et al. 2006) 

 

Competitive advantage and customer value are both independent but 

interconnected topics in the literature that can be utilized to identify customer 

value propositions that are successful. According to Webster (1994), value can 

be defined as a statement that is linked with the company’s particular 

competencies and the penchants and needs of potential customers. Value can 

be seen as a device for communication connecting customers with the 

organization’s employees and concentrating on bringing superior value by doing 

the best and filling customer expectations. (Ibid p.25) 

  

Shared understanding is formed through value proposition, which is needed in 

order to meet the goals of both customers and the company. Customer value 

definitions vary from realizing the results of consumption experience to 

recognizing product attributes. Some customers see value as low price and 

others as uniqueness. (Zeithaml 1988) Consequences of the attributes are 

more effective from the perspective of value proposition as it unveils the 

customers’ use of the offerings in actual life, which is called the value-in-use 

perspective (Woodruff 1997). Positive consequences are the gains received by 



8 
 

the customer from the offering and on the contrary negative consequences are 

sacrifices (non-monetary and monetary) of retaining the gains for the 

customer.   When the perceived gains are greater than the sacrifices, value for 

the customer is created. Hence, value can be concluded in a generic definition 

of being a compromise between sacrifices and benefits.  (Zeithaml 1988; Gale 

1994). 

 

Customer value perception according to Holbrook (1999) is based on holistic 

knowledge and consists of interactions between offerings and is relativism 

between situations and people. It has been emphasized (Prahalad and 

Ramaswamy, 2004; Vargo and Lusch, 2004) in the literature the experiential, 

interactive and relativistic nature of customer value within the context of value 

co-creation. From the perspective of value proposition, it has been stated 

(Ballantyne and Varey 2006) that propositions of value are mutual value 

promises that operate and seek fair exchange to and from customers and 

suppliers. According to Webster (1994 cited by Rintamäki et al., p. 623) value 

proposition can be interpreted as a statement of positioning as it defines the 

target customer, reason to purchase and the sold product but does not limit to 

communication purposes alone. A good value proposition manages to be 

general and specific enough at the same time and identify the nature of 

interactive and subjective experiences of consumption as well as persuade 

relevant customer segments that have uniform value needs.  

 

Customer value is formed by the subjective impressions and perceptions of the 

customers’ experience, whereas, competitive advantage forms of the 

company’s ability to use their capabilities and resources to bring customer 

value. It can be said that customer value proposition summarizes strategic 

management decisions that are the company’s interpretation of what the 

customers most value and how the company can deliver their offerings in a way 

that provides competitive advantage. (Rintamäki et al. 2007) 

 

Many meanings have been given to customer value (Woodall 2003) but two 

predominant meanings exist: value for the firm, thus, value of the customer and 



9 
 

value for the customer as the value received by the customer. The focus of this 

study is on the latter. Customer value that can be assessed for either pre or 

post-product use has been defined as  “a customer’s perceived preference for, 

and evaluation of, those product attributes, attribute performances, and 

consequences arising from use that facilitates (or blocks) achieving the 

customer’s goals and purposes in use situations” (Woodruff 1997, p. 142). 

 

However, the extensive conceptualization containing several contexts such as 

pre- and post-use, multifold criteria of evaluation (performances, attributes and 

consequences), multifold cognitive assignments (evaluation of and preference 

for) may cause considerable issues in measuring and not be operationalizable 

(Parasuraman 1997).  

 

1.4 Theoretical Framework 

The discussed literature in the theoretical part has been the basis of this 

theoretical framework, consisting of three wide subject areas.  From the 

perspective of the customer, customer value is considered as the benefits with 

relation to the sacrifices or costs perceived by the customer (Zeithaml 1988). 

Customer value creation is one of the focal concepts in marketing (Woodruff 

1997) and fundamentally important in all marketing activities (Holbrook 1999).  

 

The capacity to understand product functions, features and consumption as well 

as corporate and product information together with the use of the product, 

improve the value perception over purchase and consumption.  Also, the 

purchasing environment is an important value source especially in the field of 

service and retail. Transaction experience comes from the interaction between 

the company’s staff, salespeople and other transaction processes forming the 

value source of “customer–employee–organization interaction” (Smith and 

Colgate 2007, p., 7). The kind of created aforementioned value is often 

experiential, though, other types of value could also be provided such as 

functional/instrumental (taking a restaurant order correctly), cost/sacrifice 
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(receive fast and stress-free service at a restaurant) or symbolic/expressive 

value (upgrading on a flight from second to first class). (Heard 1993, p. 21) 

 

 

Figure 2: Theoretical framework of the thesis 

 

1.5 Definitions of Terms and Concepts 

 

In the following part, the author will introduce definitions of the key concepts that 

are used in the thesis. These concepts are design, customer value, wearable 

technology, intelligent clothing, wearable computers and wearable electronics. 

The three latter terms are major wearable technology subcategories and are 

presented to clarify the differences in WT items. 

 

Design. According to The Oxford English Dictionary (2014), the word design is 

both a noun and a verb and is defined as “a plan or drawing produced to show 

the look and function or working of a building, garment or other object before it 

is made” or “A decorative pattern”. Design can be defined in various ways 

depending on the context; graphic design, architecture, clothing, engineering, 

service etc. (Hertenstein et al. 2013). The word design can also refer to a 
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process of creating an item or a plan for making an object or system of objects 

(Gorb 1990 cited by Hertenstein et al. 2013) 

 

Customer value. Customer value consists of what the customer receives when 

buying and using a product in terms of quality utility and benefits in relation to 

sacrifices to the customer from the product’s costs (e.g. Zeithaml 1988; Heard 

1993; Gale 1994).  It has been suggested by several industrial organizations 

(IO) and strategists that creating significant customer value is strongly linked to 

the company’s success (e.g. Porter 1980). The definition of customer value 

varies according to the definer’s perspective. For example, marketing strategist 

consider customer value as return (e.g. monetary) in exchange from something, 

whereas from the costumer’s perspective customer value is considered as 

product benefits i.e. the level of return on the customer’s money for a certain 

offering. Customer value is a fundamental concept that is founded on the 

customer’s choice on the market and principles of economy. (Lai 1995) 

 

Wearable Technology. The concept of wearable technology is a 

multidisciplinary field that combines material development, computer science 

and design. Yet, a vast utilization of wearable technology as commercial 

products for mass markets, has seen a growth in fields like sportswear, value-

added leisurewear and medical industry. (Smith 2007) In 1998, a team 

consisting of Masters and Undergraduate students in the field of industrial and 

clothing design from the University of Lapland, Reima Ltd. and the Tampere 

University of Technology in Finland, started to explore wearable technology. 

During their work, different kind of concepts and prototypes were categorized 

and as a result, they came up with the following definitions for different types of 

wearable technology. (Malmivaara 2009)    

 

Intelligent clothing. A pocket for your smart phone in jogging trousers does not 

yet make a piece of clothing intelligent. The original purpose of clothing is to 

protect the body from outside conditions. To make a garment intelligent, it 

needs to be added with some untraditional function such as data collecting or 

health monitoring without compromising the regular clothing characteristics 
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such as wearability or washability.  (Malmivaara 2009) An example of intelligent 

clothing is a charging jacket (Fairlie 2009) or cycling shorts monitoring the 

muscle function and heartbeat of its user. (Kervinen 2014). 

 

Wearable computers. Wearable computers are constructed in a way that they 

can be carried or worn on the user’s body and be ready for use at all times 

(Malmivaara 2009, p.4). Good examples of wearable computers are wristband 

sports tracker applications as well as smart watches that are worn on the user 

all the time. For example, laptop or tablet needs to be opened and set up to be 

ready for use. Depending on the user’s needs and the wearable computer’s 

functions, many different inputs and outputs can be allowed. Input for these 

devices can be for example push buttons, joysticks and keypads (Malmivaara 

2009) or touch screens. For output wearable computers have head mounted 

displays (HMD) and liquid-crystal displays (LCD) that can be described as 

graphic interfaces. Also, vibration and sound can be used as output tools. A 

feature that is noticeable in wearable computers is that it can be re-configured 

or programmed for other tasks by possibly changing or adding hardware. 

Simultaneously wearable computers can run many different programs and the 

given tasks can be canceled or reassigned during the time of operation. 

(Malmivaara 2009) 

 

Wearable electronics. The distinction from wearable computers with wearable 

electronics is that they are simpler. Wearable electronics are built with “set 

tasks” to implement the needs of a certain group. Unlike mobile devices, 

wearable electronics are essentially designed “to be worn on the body”. An 

original wearable electronics item is linked to the body of the user and therefore 

“worn to function”. Wearable electronics items are for example heart rate 

monitors used in exercise. They require interface with the user and are more 

ostentatious. (Malmivaara 2009, 5) According to Duval and Hashizume (2005), 

cyberclothes are described as piece of clothing having characteristics that 

improve person’s sociability, well-being and awareness. 
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In table 2 there are gathered various definitions for wearable technology and its 

subcategories to provide the scale of WT terminology as well as its definitions. 

 

Table 2: Examples of defining wearable technology and its subcategories 

Term Definition Year and 
Source 

E-textiles, electronic 
textiles,  smart textiles 

Fabrics with embedded electronics and/or digital 
components. E-textiles differ from wearable computers 
with seamless integration between electronics and the 
fabric. 

Wikipedia 
2011 

Intelligent clothing Intelligent garment adds untraditional function e.g. 
collecting data or monitoring health without 
compromising with regular clothing characteristics such 
as wearability or washability. 

Malmivaara 
2009 

Smart clothes Fabrics that have flexible sensors inside (e.g. 
nanotubes). Often used in medical or entertainment 
industries. 

Piquepaille 
2003 

Smart clothing Applications of clothing containing both electronic and 
non-electronic functions to enhance functions of 
regular clothing. 

Rantanen 
et al. 2001; 
2002 

Smart textiles Sensing textiles that can react to different stimuli from 
sources such as magnetic, electrical, thermal, chemical 
or mechanical. According to functional features the 
textiles can be categorized in three groups. 

Singh M. K. 
2008; 
Berglin 
2013 

Wearable computers Wearable computers are constructed in a way that they 
can be carried or worn on the user’s body and still be 
ready for use at all times.  

Malmivaara 
2009 

Wearable computer A digital device strapped to/ carried on a user's body. 
Often used in research focusing on behavioral 
modeling, health monitoring systems, IT and media 
development, while the wearer may move or engage 
with the environment. Offers constant interaction 
between user and computer and can be used as 
prosthetic. 

Techopedia 
2014 

Wearable computer Desktop or notebook computers made smallerfor body-
wear. Wearables often designed for the disabled. 
Usage both in special and general purposes  

Tech target 
2007 

Wearable computing Combines computer-human interaction by a small 
computer worn on the body that is easily accessed. 
Typically characterized by adaptation of long term 
because of constant user-interface. 

Wear It At 
Work 2009 

Wearable computers, 
body-borne 
computers,  wearables 

Miniature electronic devices worn with, under or on top 
of clothing. Are developed for special or general 
purpose ITs and media development. One main 
feature is constant interaction between user and 

Wikipedia 
2013 
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computer. Possibility for multi-tasking, can be used as 
prosthetic and as an extension to a person’s mind 
and/or body. 

Wearable electronics Wearable electronics are built with “set tasks” to 
implement the needs of a certain group.  
 
Wearable electronics are essentially designed “to be 
worn on the body” and originally linked to the user’s 
body and “worn to function” 

Rantanen 
et al. 2001; 
2002; 
Malmivaara 
2009 5  

Wearable tech Wearable tech combines material development, 
computer science and design. 

Smith 2007 

Wearable technology, 
wearable gadget 

Technology devices to be worn. Often contain tracking 
functions related to fitness and health. Some wearable 
gadgets have small motion sensors for photographing 
and to be able to sync with other mobile devices. 

Webopedia 
2014 

Wearable technology, 
Wearable device, Tech 
togs, Fashion 
Electronics 

Clothes and accessories that incorporate advanced 
electronic technology and computers. Design often 
practical or purely aesthetic. 

Wikipedia 
2013 

 

With various definitions of wearable technology and its subcategories the author 

formed a combining definition based on all existing definitions, which the author 

will utilize in the research when referring to the term wearable technology. 

 

Wearable technology contains electronics or sensors, is hands free, 

designed to be worn on the body and is ready for use at all times. 

Wearable technology items collect data either from the user or from 

another device, has input and/or output functionalities and add value to 

regular worn items through technological features.  
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Figure 3: Wearable technology categorization by interconnected characteristics 

 

In figure 3., the author presents typical characteristics of wearables in counter 

pairs that are linked with those characteristics similar. ‘One function’ refers to 

items that are designed to give commonly information on one particular issue 

such as counting the amount of steps a person walks during the day (step 

counters). ‘Multiple functions’ refer to items with many functionalities and 

features such as receiving messages, watching the time and listening to music 

(smartwatches). ‘Integrated technology’ is something that is embedded in a 

piece of clothing or accessory (e.g. The Hug Shirt™) rather than being an 

‘external item’ that can be attached and removed according to the user’s needs 

(heartbeat monitors during exercise). ‘Individual items’ are those that function 

alone and provide information to the user directly from the device without having 

to attach the item to a computer or send the data to a mobile device to be able 

to read the data collected by the wearable device. These types of items are for 

example step counters. As an example of ‘supportive items’ is the June bracelet 

(Netatmo 2014), which gives the user warnings via Bluetooth1 to the user’s 

mobile phone in case too much sun exposure is received by the wearer.  

 

 

 

1 Bluetooth is a wireless system developed for connecting various technological devices by 

replacing the usage of cables. Utilized to transfer content from mobile phones, hear monitors 

and medical equipment, for instance. (Bluetooth 2014)   
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This figure was formed based on the information gathered and adopted during 

the research process of different basic characteristics tending to relate with 

counter characteristics among wearable technology items.      

 

1.6 Research Methodology 

 

As stated in the literature review in Chapter 1.3 the study identifies perceptions 

of adding value for wearable technology items in the B2C sector through 

examining the role of design and fashion in this context. By regarding these 

aspects, companies can utilize the research findings to conduct their design 

process of their offerings on the WT market. Thus, influence on the commercial 

success of those items.  

 

A multiple-case study approach was chosen to the empirical part of the 

research (Yin 2009, p. 53-57) to answer the research questions through 

qualitative techniques. The multiple case study design is comprised of four 

products from each wearable technology end-user category with different 

functionalities and characteristics in order to realize a compelling (Herriot and 

Firestone 1983) result of the studied topic. A multiple case study method is 

applied in order to underline and understand (Tuomi and Sarajärvi 2009) the 

similarities of the items and yet differences in the value creation of different end-

user types. To discover the value adding factor in different end-user types the 

author conducted six semi structured (Metsämuuronen 2005) interviews. Three 

of these interviews were done with three industry experts and three to wearable 

technology users and non-users with different backgrounds and targets of 

interests. The reasoning behind selecting multiple-case design is to confirm the 

nature of phenomena and to confirm that the behavior is not a result of luck, 

chance or other peculiarities (Miles and Huberman 1994; Yin 2009) but to show 

some general patterns. Existing value creation theories and framework 

presented in Chapter 2 will be utilized in the analysis of the empirical part, 

hence, the research method is deductive. (Tuomi and Sarajärvi 2009) 
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The interviewees were asked to give their perception of the current state of 

wearable technology industry and factors influencing on the usability and 

appearance of wearable technology items. An outline for the interview was 

formed on the basis of literature review and wide amount of blog inscriptions 

and news articles to create an extensive view of the industry and its offerings. 

The interview outline is presented in Appendix 1 and 2. The length of the three 

expert interviews was approximately 1 hour and with three consumer interviews 

the length was approximately from 45 minutes to 1 hour. These interviews were 

transcripted generating in 58 pages of transcripted material for analyzing. As a 

combinatory interview method the author used pictures of the pre-selected 

wearable technology offerings which were discussed and analyzed by the 

interviewees to give their perception of the appearance and design of the 

objects. These pictures included explanations of the products’ functionalities 

helping the interviewees analyze the items as a whole.       

 

1.7 Delimitations 

 

The aim of this research is not to present how fashion and design create value 

to wearable technology items through mathematical modelling. It is the author’s 

opinion that at this phase of market development in the field of wearable 

technology, it is more valuable to study the reasons and motives of consumers 

to experience or not to experience added value through design. Hence, the aim 

of the thesis is to study how the design aspect of wearable technology items 

adds value among consumers. To add, the research is not focusing on material 

development, manufacturing methods or engineering details related to 

designing WT. The focus is therefore on the aspect of design in terms of 

aesthetics and usability. 

 

The focus of the research is on private customers i.e. consumers in the 

following end-user categories: health and medicine, sports and wellness, 

infotainment and fashion. This research will not be concentrating on the value 

proposition of wearable technology in the field of military and industrial tools and 

equipment due to demarcation of the research topic to private consumer 
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market. However, wearable technology items in the field of military are a source 

of wearable technology based on the advantage of wearability in combat 

situations. (Buenaflor and Kim 2013) 

1.8 Structure of the Thesis 

 

Chapters 2 and 3 introduce the reader to the theoretical part of the study. In 

Chapter 5 empirical findings will be presented and in Chapter 6 discussion, 

conclusions and managerial implications will be offered. Chapter 2 examines 

literature around value and value creation and especially customer value. The 

role of design in the value adding process will also be examined. In addition, 

frameworks for customer value creation are introduced and applied with the 

empirical findings at the latter part of the thesis. 

 

Chapter 3 will discuss the concept of design and design strategy and how it is 

used with wearable technology items. Cross industrial design, collaboration and 

collaboration between technology and the fashion industry will be examined in 

terms of several aspects needed to be taken into account when designing 

wearable items that have technological additions for the human body. Adoption 

of wearable technology among B2C customers is introduced in Chapter 4. 

Design has an impact on the adoption of wearables by coming across as either 

unobtrusive or obtrusive. This chapter will underline the role of design in the 

adoption process by examining previous studies on the subject and highlighting 

those characteristics in design that are recommended for bringing added value 

to the customer. 

 

Chapter 4 presents the empirical data of the study. In this chapter there will be 

described how the study was designed and what were the methods for data 

collection and analysis. Cases utilized in the study will be introduced. In Chapter 

5 the research findings on the value adding context in the field of wearable 

technology will be introduced. 

 

To conclude, Chapter 6 summarizes the research, discusses the study and 

introduces conclusions. Also, managerial and theoretical implications as well as 
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suggestions for future research will be provided. Finally, the reliability of the 

study in the thesis will be discussed in the part of limitations.   
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2 VALUE AND VALUE CREATION 

2.1 The Concept of Value 

The concept of value (Dodds and Monroe 1985; Zeithaml 1988) can best be 

conceived by examining fields such as philosophy and political economy. In the 

field of political economy the word ‘value’ has been associated with ‘exchange 

value’ and ‘use value’ to express basic suppositions of the meaning of what  

value for the majority of people means. Utilitarian discussion in the 18th century 

about the balance of ‘pain’ and ‘pleasure’ was thought to provide some 

comprehension on how decisions related to value were conducted, however, an 

explanation for the process of decision making was not discovered. (Woodall 

2003, p. 3) Clarification to why and how people make prioritizations and choose 

from the available options, was provided by the realm of philosophy, which 

provided two key concepts. In 1971, philosopher Frondizi (cited by Woodall 

2003) studied what is  the role of offering’s qualities’ in customers’ decision 

making and how consumers look for certain characteristics in offerings, either 

product or service, to provide them advantage. The conclusion of several 

authors is that the conceptualization of value may alter depending on the 

context of the research topic (Dodds et al. 1991; Babin et al. 1994). 

 

Important factors are personal or human values that Rokeach (1973 cited by 

Woodall 2003) first and foremost has perceived as motivational and 

quintessentially dictate how consumers make their decisions. When these views 

are put together, it allows the examination of ‘value’ as a fundamentally 

incidental feature that by chance can inhere in the object, subject or in the 

interaction between those two. (Woodall 2003, p. 1) 

 

In the literature, researchers use different appendages for the word ‘value’ to 

refer to a certain type or form of value. Different terms of value are also utilized 

within the same paper commonly as a replacement for the more wider term 

value. Terms most frequently utilized in the literature are value (Ostrom and 

lacobucci 1995), customer value (Woodruff 1997; Anderson and Narus 1998; 
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Dodds 1999) and perceived value (Patterson and Spreng 1997). These 

aforementioned terms are supplemented with more specific terms to describe 

the variety and range of value. This type of terms are customer perceived value 

(Grönroos 1997), subjective expected value (Bolton 1998), consumer value 

(Holbrook 1999), value for customers (Treacy and Wiersema 1993), service 

value (Bolton and Drew 1991),  perceived customer value (Lai 1995), perceived 

value for money (Sweeny et al.1999),  perceived service value (LeBlanc and 

Nguyen 1999) net customer value (Butz and Goodstein 1996), buyer value 

(Slater and Narver 1994), consumption value (Sheth et al. 1991) and expected 

value (Huber et al. 1997).  

 

2.2 Customer value 

Customer value has been defined by Holbrook as “interactive, relativistic 

preference and experience” (2005, p. 46) which intends to capture some of 

customer value’s key characteristics. Those characteristics comprise of several 

factors such as the feature or characteristic having one of a kind perception for 

each customer and be relative, contextual and dynamic. (Ulaga 2003).  

 

More straightforward definitions (e.g., Zeithaml 1988; Heard 1993; Gale 1994) 

suggest that customer value is what customers get when making a purchase 

and using the product in terms of utility, quality, benefits and worth in 

comparison with the payment as in sacrifices, price and costs. This may then 

lead to an emotional bond (Butz and Goodstein 1996) or an attitude towards a 

product.  

 

Even though the absorption of a more straightforward definition that is more 

straightforward is often preferred, there is no common agreement about 

customer value being more about making compensatory or non-compensatory 

codes between increasing benefits over sacrifices (summative) and dividing the 

benefits with sacrifices (ratio). (Parasuraman 1997). Although, customer value 

or customer value proposition is rather difficult to measure precisely in one 

particular manner, some researchers like Sinha and DeSarbo (1998) have been 
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able to advance in this domain. To help to realize how customer value can be 

evaluated, a framework can be made and will be presented later with different 

dimensions and categories. 

 

It is well known among strategist in the field of marketing that customer value 

creation is fundamental for both non-profit and profit oriented organizations. To 

create outstanding customer value is not only de rigueur for companies 

operating in the niche markets but for companies that aim for market leadership 

(Lai 1995).  As Porter (1980) has introduced, there are two main directions for 

competition in a market; low-cost or differentiation. Both of these directions 

have the same goal of offering outstanding value for the customer and, hence, 

the chosen direction, the company will not succeed unless the superior value is 

created.  (Lai 1995) 

 

2.3 Types of value  

Four major value types defined (Sheth et al. 1991; Woodruff 1997; Woodall 

2003; Ulaga 2003) by researchers are functional/instrumental, 

experiential/hedonic, symbolic/expressive and cost/sacrifice. Each of these 

value types have different value aspects to describe the value type more 

specifically. Functional/instrumental value is formed when accurate product 

attributes and appropriate performances and outcomes of the offering are 

provided (Woodruff 1997, p.141). Related concepts with functional value (Smith 

and Colgate 2007, p. 11) are, use and utilitarian value (Woodall 2003), material 

value (Richins 1994) and practical value (De Ruyter and Bloemer 1999).  

Sources of value in the functional/instrumental value type are information 

(Ulaga 2003), product (Holbrook 1999; 2005; Woodall 2003; Ulaga 2003), 

environment (Smith and Colgate 2007) and ownership/possession transfer 

(Ulaga 2003).  

 

Value aspects in experiental/hedonic type of value are social/relational, 

epistemic and emotional (Sheth et al. 1991) values. Expressive/symbolic value, 

is about consumers linking psychological significance to an item they purchased 
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by intriguing the “self-worth” and giving the consumer a sense of feeling good 

from either giving a gift to another person or purchasing for themselves. (Smith 

and Colgate, 2007, p. 10) According to Holbrook (1999; 2005), this 

psychological linkage with oneself is more “other oriented” being that the 

dimension of value comes from outside. In contrast, particular songs, comforting 

food and holiday trips have more intimate purpose and have linkages to 

occasions or people having significance particularly to a certain consumer. This 

type of more intimate relations to some products may come from childhood 

such as perceiving Fairy dishwashing liquid in a certain manner. Some products 

also have the ability to work self-expressively and provide value through the 

products’ design, brand or image by reflecting the personality, values and taste 

of the consumers. Other products are strongly related to others’ perception of 

us because of the products’ (e.g. Rolex watches, Porsche cars and LUSH 

cosmetics) social function meaning that those items create certain status, image 

or prestige. (Smith and Colgate 2007) 

 

Cost/sacrifice is the type of value that has value aspects in economic costs 

(Walter et al 2003), personal investment (Smith and Colgate 2007), 

psychological costs (Woodall 2003) and risk (Grönroos 1997; Sweeny et al. 

1999). The aspect of value configuring the symbolic/expressive type of value 

are related to having personal (Holbrook 1999; 2005), social (Sheth et al. 1991), 

conditional (Sheth et al. 1991) meaning of the product and the possibility for 

self-expression (Woodall 2003).  

 

As the functional/instrumental value is more related to usefulness and 

functionalities of the product, experiential value is about generating the right 

kind of experiences, emotions and feelings to the customer. This type of value 

is especially utilized by shops and restaurants who concentrate on providing so 

called sensory value, which is the atmosphere, feeling and scents experienced 

by the customer when entering to a space. Companies in the entertainment or 

travelling business often want to offer joy, thrill and adventures and through 

those give emotional value. Then, companies that operate in the field of games 

and toys as well as B2B, the value proposition targeted is social-relation value 
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aiming to create connections, interplay and networks. Epistemic value is the 

type of value that stands for information, novelty, curiosity or some kind of 

fantasy and is especially capitalized on the hotel and travelling business. (Sheth 

et al. 1991; Pitts and Woodside 1991; Lai 1995) 

 

 

Figure 4: Model for customer value hierarchy (Woodruff 1997, p. 142) 

 

In Woodruff’s work (1997) there are proposed three following viewpoints for 

instrumental value. First, the main attributes of the item such as appearance, 

customizability and quality have to be accurate and apposite. Second, the 

quality of the item’s performance should be reliable and support should be 

available. Thirdly, the outcomes being for example strategic value, operational 

and benefits and effectiveness, should be adequate. In addition, a model of the 

hierarchies in customer value formation is presented in figure 4. to visualize the 

characteristics influencing to the formation. To every of these above mentioned 

dimensions of value creation, many perspectives have been considered in the 

literature. (Smith and Colgate 2007) 

 

Additionally, there are also products that offer conditional function, which is 

associated with habits, traditions and socio cultural events (flowers on Women’s 

day for example). To make a distinction between conditional and personal 

functions, conditional value is something that can be utilized by companies in 
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their marketing activities and strategy to widely attract different customer 

segments, whereas, personal value with memories from childhood is harder to 

capture. (Smith and Colgate 2007)   

 

2.4 Sources of Value 

As the framework in figure 5. illustrate, customer value has five main sources. 

(Smith and Colgate 2007, p. 10) The sources of value are 

possession/ownership transfer, products, information, interactions and 

environment are all sources for value that are created through value chain 

functions and processes between or inside organizations. (Porter 1985; Smith 

and Colgate 2007) Public relations, advertising and brand management 

operations are all related to value-chain functions, which create information and 

result in instrumental value. Instrumental value comes through customer 

education, whereas, experiential value is based on emotions (sensory) and 

realized with inventive advertisement. Value of sacrifice/cost (Patterson and 

Spreng 1997; Khalifa 2004; Smith and Colgate 2007) aims for consumers to 

make their decisions with more information and with faster pace. Finally, 

expressive value is developed when associations are created to the item in 

question.  

    

Value-chain functions related with manufacturing, research and development, 

new product development and market research are the basis for product 

creation. Hence, these are working as direct instrumental/functional, 

hedonic/experiential, expressive/symbolic value and cost/sacrifice value 

providers. For instance, in car manufacturing functional value is created through 

safety additions. Whereas, when combining emotional, sensory and epistemic 

experiences it results as hedonic and experiential value, which is often provided 

by travelling companies. (Smith and Colgate 2007) Expressive and symbolic 

value (Holbrook and Hirschman 1982; Smith and Colgate 2007) is created when 

a brand succeeds to develop personal meaning and associations with their 

offerings. By providing products that decrease investment and involvement time 
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as well as are in line with the price and product characteristics, are offering 

cost/sacrifice value. (Khalifa 2004; Smith and Colgate 2007) 

 

The environment for consuming or purchasing comes from such value chain 

functions as design of the purchase environment and advertising. Also, the 

consumption environment can offer the aforementioned values by providing 

adequate lighting for reading labels on products (functional/instrumental), 

playing suitable music on the background (hedonic/experiential), having 

seasonal decorations appealing to traditions (expressive/symbolic) and offering 

customers good location for the store and/or convenient parking. Value creation 

related with processes or transfer of ownership comes from ‘in-time-deliveries’ 

(functional), customer satisfaction of transaction processes (experiential), 

offering beautiful wrappings for the product (expressive) and creating tracking 

systems for products making customers feel peaceful as their products are 

tracked for possible accident. In addition, to the transfer of ownership of an 

item, value-chain functions related with delivery (packing and shipping), 

accounting (payment) and ownership transfer (contracts) are facilitated. (Smith 

and Colgate 2007, p. 15)     

 

2.5 Perceived Customer Value and Value Creation  

Three customer value propositions have been defined by Anderson et al. (2006) 

being; favorable points of difference, all benefits and resonating focus. Value 

proposition of ‘all benefits’ is itemizing the outcomes and features of purchasing 

and using a product or service, that are positive. ‘Favorable points of difference’ 

and ‘resonating focus’ of which the latter is looked on as more developed, are 

more advanced value propositions as they are founded on points of difference 

from and points of parity with the products that are competitive. (Ibid 2006) 

 

Points of parity have to be included in the company’s value proposition to be 

able to deliver value the market is taking for granted. However, for 

differentiating purposes the company should include points of difference in the 

value proposition. (Anderson et al. 2006) Points of difference are the elements 
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that turn the offering of the supplier inferior or superior to the following best 

option. (Anderson et al. 2006, p. 94) As Vargo and Lusch (2004) state, often a 

distinction is made between intangible (skills and knowledge, operant 

resources) and tangible (operant resources like assets) resources in the 

proposition of customer value. Propositions of customer value reflecting 

utilitarian value for the most part, are reducing sacrifices by price reductions, 

contributions in the customers’ decision making and saving the time and effort 

of the customers. These aforementioned dimensions are referred to as 

“functional values” (e.g. Sheth et al., 1991; Sweeny and Soutar 2001) or 

“economic values” (e.g. Gale 1994, p. 92).  

  

Customer values that reflect the subjective and more abstract sides of the 

propositions are related to experiences and atmosphere stimulating customers’ 

senses as well as brands that can reflect their personality. This type of values 

are “symbolic values” (e.g. Flint, 2006; Smith and Colgate, 2007) or “emotional 

values” (e.g. Sheth et al., 1991; Sweeny and Soutar 2001). 

 

2.5.1 Framework for customer value creation 

According to Rintamäki et al. (2007, sivu) the customers’ perception of relevant 

benefits should be increased and/or sacrifices decreased in order to bring 

customer value. In addition, the focus should be on the effective use of the 

company’s resources, competencies and uniqueness over their competitors and 

as an outcome bring competitive advantage. For recognizing customer value 

propositions, a framework has been developed by Rintamäki et al. (2007) “(1) 

identify the key dimensions of customer value; (2) develop the value 

proposition; and (3) evaluate the value proposition for its ability to create 

competitive advantage.” (Ibid, p. 624) 

 

In their work, Park, Jawarski, and MacInnis (1986) have defined three consumer 

needs that elementarily reflect the dimensions of value. Those needs are 

symbolic, functional and experiential. Functional need is a motivator behind the 

consumer need to search for products that could solve their problems related to 



28 
 

consumption. Symbolic need for a product comes from the wants of the 

consumers to satisfy their urge to emphasize their position or role in a group or 

community and express their ego. Desire for such items that bring cognitive 

simulation, variety or sensory pleasure is called an ’experiential need’. Value 

perception has its foundation on customers’ preferences, needs and wants. 

(Ibid., p. 136)  

 

Sheth et al. (1991) have narrated five types of customer value that are 

functioning as drivers for the choices made by consumers. These values are 

social, epistemic, functional, emotional and conditional values. The researchers 

suggest that functional value comes from the customer’s perception of an 

offering which characteristics that are innate are able to carry out the item’s 

utilitarian, physical or functional meaning. Social value relates the belonging to 

socioeconomic, demographic and cultural-ethnic group through perceiving an 

item by its symbolic or image associations or dis-associations.  Emotional value 

is generated when the offering rouses feelings or emotions such as happiness, 

security, romance or comfort. When the product brings novelty, curiosity or fills 

the customers need for knowledge, epistemic value is formed. Lastly, the 

researchers have defined conditional value as the customer’s perception of an 

offering resulting from a certain situation or context encountered by the buyer. 

(Ibid, p. 8) 

 

Recently, researchers have defined customer value frameworks in certain 

contexts such as in business relationships. For example, Ulaga (2003) defined 

eight value types in business relationships that are time to market, delivery, 

quality of the product, supplier know-how, process costs, direct product costs, 

service support and personal interaction. Then, for each of the value types are 

listed benefits that reflect each category. Woodall (2003) has also comprised 

five types of “value for the customer” (VC) (Woodall 2003, p. 1) that are ‘Net VC’ 

(balance of sacrifices and benefits), ‘Derived VC’ (use/experience outcomes), 

‘Marketing VC’ (perceived product attributes), ‘Sale VC’ (option determined 

primarily on price) and ‘Rational VC’ (difference from objective price) (Ibid., p.6) 

  



29 
 

Based on previous research and conceptual foundations, researchers Smith 

and Colgate (2007) created a customer value framework mitigating the 

weaknesses (see Figure 5) but building on the strengths of former frameworks. 

The purpose of their framework is to pick out value categories that could act as 

differentiators for the offerings instead of comparing perceived sacrifices and 

benefits by the customers both in service as well as consumer goods industries. 

Thus, four main value types that organizations can generate: 

functional/instrumental, experiential/hedonic, symbolic/expressive and 

cost/sacrifice value are identified in the framework. In addition, five main value 

sources related to focal processes in the value-chain are identified: information, 

products, interactions, environment and ownership. The framework can be 

utilized to document and describe the company’s value creation strategies and 

as a tool in recognizing product concepts, opportunities and measuring and 

evaluating strategies for value creation. (Ibid, p. 10) The example framework in 

figure 5., also helps to identify propositions of customer value. In the value 

creation framework, the dimensions of value are combined and organized in a 

hierarchical order to create a matrix of customer value. The scale of value 

dimensions varies hierarchically from more subjective to more objective, from 

more hedonic/psychic to more utilitarian and from more interactive to more 

transactive (e.g. Holbrook and Hirschman 1982; Babin et al. 1994;  Holbrook 

1999; Khalifa 2004; Smith and Colgate 2007). 
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Figure 5: Framework for customer value creation by Smith and Colgate (2007, 

p.20)  

 

The framework for building customer value creation strategies can be utilized in 

four ways. First, it can be used to describe the company’s general marketing 

strategy, secondly the framework can work as an enhancement of specifications 

for the product concept, third, it can be used for identifying possibilities for value 

creation and lastly, for creating customer value measures.   (Smith and Colgate 

2007) 
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3 DESIGN AND WEARABLE TECHNOLOGY 

In the following chapter, the author will present the concept of design in general, 

the economic value of design and how the investment on design can be 

measured. The aspects of creating a design strategy and its importance will 

also be presented. Later, the peculiarities of wearable technology design and 

guidelines in that field will be introduced. The role of fashion and subjective 

perceptions of aesthetics are discussed in the latter part of the chapter. 

3.1 What is Design? 

When thinking the word design, often the first association individuals have, is of 

well-known products such as glass artefacts (e.g.Aalto vase), iconic furniture 

pieces, designer clothes or cars (e.g. Ferrari). All these aforementioned items 

have a recognizable form language and a design that generate associations. 

Whereas, others value good design in terms of discreet appearance and 

pleasant from focusing on the functionality, others give greater value to the 

aesthetics and visuality of the item. (Veryzer 1995) Design community is diverse 

and consist of both engineers and artists, which has an influence on the various 

aspects of design. (McCann et al. 2005) 

 

The word design can be defined with more than 50 variations (Olson et al. 

1998) whether it is referring to tangible products, a process, packaging, 

engineering, service, architecture, software etc.  (Hertenstein et al. 2013) In tis 

thesis the focus is on the first mentioned, that is, tangible products. The fact that 

design functions in companies can be interpreted so extensively, the benefits or 

possibilities gained from design might be challenging to notice. Besides product 

design, it can be a part of advertising, marketing, communication, product 

development etc. (Nyberg and Lindström 2005) 

 

3.2 The Economic Value of Design  

Design is an ongoing process of transforming an idea into a service or an 

offering. The purpose of design is to create new and challenge existing matters 
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without changing anything an end in itself by experiencing and searching. When 

corporations’ focus is on cutting down expenses, the strategy of the company 

often is more on cutting costs and making results than investing on 

innovations.  Companies that have their strategy more on effectiveness and 

result making tend to hire higher level managers that are effective rather than 

risk takers. (von Stamm 2004) Interest towards integrating design in global 

strategic processes has been featured by several researchers (Mozota 2002). 

In Great Britain, the result of a survey conducted by the Design Council show 

that 92 percent of SMEs believe design will provide a competitive advantage, 

but 50 percent still think that design is not worth the investment. 

 

When design, as both a process and a product, is understood as an overall 

value creator, benefits linked to the product are not the sole benefit generated 

from good design (Nyberg and Lindström 2005). According to Mozota (2002), 

design can be categorized on the basis of how companies perceive design. 

First, design can be a differentiator by improving the company’s design strategy 

with product design (Walsh, et al., 1992)., stores (Bauhain-Roux and Lacoeuilhe 

1999 cited in Mozota 2002) and packaging (Mozota 2002) resulting in growing 

cash flows and added value to the customer. Second, when the company 

targets changes in their innovation process and aims for managing the 

company’s processes as well as customer oriented innovation activities, design 

can be considered as coordination of all these. Thirdly, the company’s design 

strategy can bring added value by ameliorating the relationship between the 

company and its environment. This can be conducted by anticipating the 

prospects and market views with predicting future directions of development 

and creating new markets that can bring the company significant competitive 

advantage. (Nyberg and Lindström 2005).  

 

Findings from international studies show that companies who have successfully 

utilized design have also pursued to create higher brand standards in 

international markets. According to Walsh et. al. (1988), between strategic and 

operative design management and economic success exist a clear connection. 

In addition, companies that are design conscious, have performed better when 
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measuring their economic success than companies that have invested less or 

not at all in design. (Roy 1990; 1992; cited by Mozota 2002; Hertenstein et al. 

2001). Furthermore, those companies that have invested in design, have 

positioned in higher price categories or in higher value adding product 

categories in relation to companies that have invested less in design (Mozota 

2002) which then has resulted in competitive advantage (Paul  2000). 

Additionally, connection between a company’s profit making and positive 

attitude towards design and marketing as a significant resource has been 

discovered by Hart and Service (1988).  

 

Research of design’s impact on economic performance has been most 

extensively been done in Great Britain by the UK Design Council and Design 

Innovation Group (DIG). In research done to exchange-listed companies a 

“design index” was developed to study companies investing in design. The 

design index comprises of the company’s level on marketing, brand 

development, customer orientation and ability to implement technology. The 

design index is then compared with the whole stock market’s development in 

London. The results has stated that design index has positive development both 

in downturn and uptrend and that investment in design influenced positively in 

the value of exchange-listed companies. (Nyberg and Lindström 2005) 

 

Studies made in Sweden (Svenska företag om design 2004) and Denmark (The 

economic effects of design 2003) with data collected from the Nordic countries 

show that companies investing in design perform on average better than 

companies investing less or not at all. Both of those studies utilized “design 

level” thinking on the basis of which could be assessed on which of the four 

levels a company is capitalizing design. On the first level, which is the lowest 

level, design is based on the perceptions of company workers who are not 

designers and the product is made to be functional. Second level companies 

utilize design to make aesthetic moderations to the end product. On the third 

design level design is recognized as a part of the whole product development 

process from the beginning of the product’s life span. On the most upper level, 

the fourth design level, design is a part of the company’s strategy. Both studies 



34 
 

also indicate, that nor design or any other factor can solely make business to be 

profitable but the higher level in the company design thinking is, the successful 

the company is when compared to its competitors. Importantly, it is about how 

the company utilizes design rather than if the company utilizes design at all.  

 

The connection between design and national economy can be examined on the 

macroeconomic level by using the World Economic Forum competitiveness 

index and an extensive inquiry made to corporate leaders globally. On the 

macroeconomic level, the country’s success is measured with the design index 

to discover whether a connection exist between design investment functions 

and country’s success in the competitiveness index. On the microeconomic 

level, the focus is on examining the effect of design investment/no investment to 

sales development among exchange-listed companies. Furthermore, the export 

share larger in companies with investments in design than in companies that 

have invested less in design and is there a connection between investing in 

design and the company’s market value. In 2004, Finland positioned number 

one in this competitiveness index. (Nyberg and Lindström 2005) 

 

The competitiveness index is formed of 32 variables and it stands for a 

country’s ability to grow its real national income per person within the time 

frame of five to ten years. The focal point of this index, is a questionnaire made 

for executives globally where they evaluate the situation of their countries based 

on various questions. Based on the questions the design index is formed.  By 

dividing design index in half into two categories by separating two variants with 

marketing emphasis and two with emphasis on technology, the positio in the 

index change. From the perspective of technology, countries positioning higher 

than Finland are Germany, Japan and Sweden but USA positions behind 

Finland on fifth place, but when examining the index from the marketing point of 

view Finland positions poorer in number ten. (Nyberg and Lindström 2005) 

 

The value of design has also been studied through quantitative methods to 

come up with performance metrics and predictors for products on the market 

place (Paul 2000). Investors have also shown interest towards wearable 
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technology markets. Last year $458 million was invested in companies that 

manufacture wearable technology items such as sports trackers (CB Insights 

Research 2014). A social media company Facebook recently acquired a WT 

company that makes virtual-reality glasses.  (Merrick 2014) 

 

3.3 Building a Design Strategy for Value Creation 

Various technologies developed for wearable usage, originally come from the 

military where wearability is a benefit. (Engineering and Physical Sciences 

Research Council 2011). As a result from garments’ construction methods and 

from fabric technology, the design of these items have become more 

sophisticated. Similar technology has then been started to employ in products 

for extreme sports and adventurers as well as health and medicine and 

corporate wear. Also, the ageing population can benefit from features 

developed for sportswear to create comfort and to monitor vitals. The scale of 

technologies used for professional sports and military use can be altered to 

meet the standards of regular clothing’s’ qualities in appearance, function and 

comfort. (McCann et al. 2005) 

 

McCann et al., (2005) state that smart clothes should fit the user’s culture, have 

same appealing looks and functionalities as regular clothing added with 

embedded technological enhancements.  In order to create interesting and 

attractive pieces of smart clothing with technological features in the garment, 

textile design, fashion, technology, and science need to merge. Compared with 

fashion design, development and design of smart clothing requires blending of 

functional clothing design with practicality in the design process as well as 

creativity. Fashion design cannot be utilized for explaining the garment’s 

function or relation to the user’s needs of a piece of clothing as fashion is more 

related with the context of literature, music and art.  

 

The fields in which embedded technology is mostly utilized are corporate wear, 

sport and wellness, items for the elderly and health and medicine. For these 

aforementioned fields, requirements of the end-users need to be taken into 
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consideration with the help from product, graphic and industrial design. Increase 

of interest towards extreme sports during recent decades, competitive or spare-

time sports activities and growing interest towards health issues has also grown 

the functional clothing market. (McCann et al. (2005) 

 

Significant progress in the field of consumer research has been made to help 

understand and clarify the reactions (emotional and cognitive) of consumers to 

the aesthetics and design of a product (e.g. Bloch 1995; Creusen and 

Schoormans 2005; Crilly et al. 2004; Veryzer and Hutchinson 1998). It has been 

suggested value (Bloch 1995; Creusen and Schoormans 2005; Veryzer 1995) 

that the appearance of an item influences to the perception of a consumer in 

terms of functional and ergonomic value, alongside with aesthetic value. Thus, 

in addition to aesthetics, the influence of design affects also the consumer’s 

perception of the item’s quality, functionality and usability.  (Veryzer and 

Hutchinson 1998). 

 

Figure 6: Relationships and themes required to make ‘good design’ (adopted 

from Hertenstein et al. 2013, p. 16) 
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To understand and evaluate what is considered as good design, concepts and 

commonly known principles of guiding in design can be investigated. Such 

designers like architect-designer Le Corbusier and Walter Gropius of the 

Bauhaus have been creating guiding design principles. (Hertenstein et al. 2013, 

p. 9) Moreover, designers need to consider and balance several issues for good 

design. It is suggested that good design contains more characteristics than just 

function and aesthetics, thus is a result of multiple dimensions. (Hertenstein et 

al. 2013) 

 

3.4 Design of wearable technology 

Design of wearable technology has many same requirements as regular 

clothing in terms of aesthetic and the dynamics of the human body. Tendency 

within the wearables manufacturing companies has been towards making 

products with the mentality one-size-fits-all. The selection in smartwatches or 

smartglasses has, yet, been not more than a few. Also, critiques has been 

towards the design of those items seeming not ‘right’. (Rosenberg 2014) 

 

Current tendency of wearable and mobile computing equipment is coherent with 

the history of making portable technologies of which few examples are 

telephones, timepieces and radios. Resulting from technological advancements, 

people’s access to information is no longer restricted to a stationary with 

personal computers and desktops due to wireless communication and 

miniaturization. Wearable technology items and mobile devices that are well 

designed, can provide efficient possibilities for people to access information.at 

any time or place though, a pure miniaturization of desktop paradigms to 

portable systems is more of making small PCs than wearable technology 

solutions. Wearable refers to using a person’s body as a support or a platform 

for the item. To make a product wearable, it needs to adjust to different forms, 

shapes and activity of the human body.  (Gemperle et al. 1998) 

 

Beside the aforementioned characteristics, very little resources of describing 

how WT items for the human body ought to be designed can be found. 
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Therefore, more understanding needs to be developed of wearable product 

design for the human body. In an interdisciplinary study lasted for seven years, 

researchers Gemperle et al. (1998) developed wearable and mobile computer 

systems for many commercial industrial and military use, thus, guidelines for 

creating wearable systems are made based on those results. The design 

process of wearable systems requires making several compromises evolving 

from the human-computer interaction, usage context and technological 

requirements.  Therefore, what needs to be considered is the physical shape of 

the WT items, their wearability and connection with the human body.  

 

When creating guidelines for wearability, the researchers studied the 

characteristics of the human body dynamics, other wearable objects by 

exploring culture and history of carried devices in general, clothing and 

costumes and protective wearables. The dynamics of the human form have 

been studied by examining the movements, biomechanics and physiology of for 

example modern dancers. (Gemperle et al. 1998) 

 

Previous research of design in creating value for wearables in B2C markets, 

was not found by the author, however similar studies about product design 

innovation is made (Moon et al. 2013). Previous research of product innovations 

has been mostly around their functionalities. However, in today’s competitive 

market, the significance of product design has increased. It has been suggested 

(Candi 2007) that iPod was greatly successful not only because of its advanced 

technology but a feat of progressive product design. It has been previously 

argued (Bloch, 1995) that a significant competitive advantage can be gained 

through design and, furthermore, lack of innovation is a primary factor for a 

company to not succeed on the markets markets (Sethi et al. 2001 Moon 2013)  

 

These results suggest that alongside with maintaining a high-level in innovation, 

cutting-edge design must also be provided. Even though, the significant role of 

design and innovation is generally agreed, precisely the role of design has not 

received a lot of attention. (Moon et al. 2013)    
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3.4.1 Design aspects in terms of wearability 

To make a wearable technology item wearable, there are certain principles and 

considerations to be taken into account in the design process. Some features 

are related to more basic requirements of any wearable garment and some are 

more distinct to the technological aspect with wearable technology. 

   

Figure 7: Model for creating a concept for smart clothing (Hännikäinen 2006, 

p.27) 

 

In Figure 7. the concept for creating smart clothing is illustrated by positioning 

human in the middle and structuring the technological features and clothing 

around it. (Hännikäinen 2006, p. 27) Although, this model is for smart clothing it 

can be applied also for other forms of wearable technology with alterations for 

the concept in question. Designing and creating smart clothing as a process is 

challenging. The combination of hard electronics to soft elements set pressure 

to the electronical functions to be flexible and durable. (Hännikäinen 2006, p. 8-

11)  

 

In their work, Gemperle et al. (1998) have listed guidelines that need to be 

taken into account when designing a wearable technology product. On the basis 

of their listing, the author structured a table (3) of the features in an order from 
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more evident and simpler feature to more complex. What is significant to 

realize, is that tradeoffs between the features may occur.   

 

Table 3: Design guidelines for WT (Partially adopted from Gemperle et al. 

1998, p. 2) 

Guidelines for WT design 

1. Placement Location on the user’s body. 

2. Form Language Shape and design of the item. 

3. Human Movement Structure and dynamics. 

4. Proxemics Perception of shape for humans. 

5. Sizing Diversity in body sizes. 

6. Attachment Fixing the forms to the body. 

7. Containment Considering the insides of the form. 

8. Weight Ability to move with the device. 

9. Accessibility Access to the item on the body. 

10. Sensory Interaction Active and/or passive features for output. 

11. Thermal Heat tolerance of the body and from the device to the body. 

12. Aesthetics Appearance and appropriateness. 

13. Long-term Use Impact on the mind and body of the user. 

 

3.4.2 Wearability guidelines - design approach 

There are several factors to be taken into account when designing an item to be 

worn on the body and simultaneously have additional features such as 

technology. First, the placement of the item should always be selected 

considering the functions utilized, and need for accessibility as well as 

concerning the dynamics of the human body. This should particularly be noticed 

when designing the form language for the item making it stable, comfortable 

and generally fit for the body being for example convex on the inner side.  

Additionally, convexity on the outside of the item is needed in order to avoid 

snags and hits. Soft corners and edges create a wearable form that is natural 

for the human body. (Gemperle et al., 1998) Wearable technology items also 
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have to have such basic functionalities common to regular clothing as water and 

sweat resistance, ability to stand dents, safe materials not transmitting 

electricity to the user, non-heating material and battery as the items are 

attached on the user’s body.   

 

 

Figure 8: Design requirements for sportswear manufacturing (McCann 2000 

cited in McCann 2009, p.48) 

 

The ‘tree’ of design requirements in performance wear manufacturing can be 

applied to other wearable technology end-user categories by changing the 

specific requirements for each category. Most of the attributes mentioned in 

Figure 8. can be applied as such, but for example “Demands of the sport” 
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(McCann 2009, p.48) can be replaced with ‘demands of the medical condition’ 

and “Culture of the sport” (Ibid, p.48) could be replaced with ‘culture within the 

social group’, for instance.   

 

3.4.3 Cross Industrial Design Collaboration 

Collaboration between fashion industry operators and technology companies 

has increased recently as the anticipation and hype around wearable 

technology has grown. At the end of last year, Apple hired the former CEO of 

Burberry, Angela Ahrendts (e.g. Rosenberg 2014; Merrick 2014) and the former 

CEO of Yves Saint Laurent, Paul Deneve (e.g. Merrick 2014; Gupta 2013; 

Byford 2013). Traditionally, fashion brands that represent the ‘old-world’ have 

had certain skepticism towards technology. This, however, has starting to 

change as established and appreciated fashion houses like Louis Vuitton 

collaborated with a technology company Netatmo in a joint project when 

creating a June bracelet warning the wearer through smartphone if a person is 

getting too much sun exposure (Netatmo 2014; Moss 2014; McCormick 2014). 

In addition, Burberry has pursued in combining the  “physical and digital 

worlds,” as described by the Central Creative Officer (CCO) in their innovative 

flagship store where radio-frequency ID tags are embedded in items sold at 

their retail store showing in-detail-information of an item when customer 

approaches it. (Gaudoin 2012; Merrick 2014) 

 

Companies operating in the WT industry are starting to realize that only creating 

wearable technology devices is not attractive enough for people to buy those. 

(e.g. Friedlander 2014; Rosenberg 2014) In cross industrial collaboration 

between fashion and technology companies oftentimes face issues in 

communication and in finding a common understanding and vocabulary to work 

with. Whereas programmers and engineers start with electronics, fashion 

people want the product to look and feel good and make the person feel 

comfortable when wearing the item. “That element might not necessarily be on 

the radar of a tech person, but it’s definitely on the radar of a fashion person.” 

stated Steven Kolb the CEO of Council of Fashion Designers of America 
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(CFDA) (Rosenberg 2014). Additionally, people working with fashion might have 

unrealistic views of technology. (Rosenberg 2014) 

 

3.5 The Role of Fashion in Wearable Technology 

Fashion has throughout the history been one of the elementaries in driving the 

ways we consume. Fashion creates wants and meanings to the items we 

consume which can be defined as a “cultural system of codes” (Baurley 2011, 

p. 181). According to Williams (1981 cited by Baurley 2011, 181) consumer 

culture is the “bricks and mortar of everyday life” and is formed of the choices 

made in everyday life from wearing certain clothes to listening certain radio 

channels.  

 

Features of the culture around material consumption, are the kind of customers 

use to map different kind of identities. With fashion, customer can identify 

themselves into different social groups or communities having particular 

features that show externally. Technological innovations used for 

communication have comparable characteristics with fashion where people can 

build their identity, differentiate and express themselves (Baurley 2011) by 

choosing products that reflect the consumers’ likings. This type of expressing 

ones targets of interests through fashion items or technological gadgets is non-

verbal communication to members inside and outside the community and is 

also related to symbolic consumption (Flint 2006). 

 

The development of digital media is enabling people to share and create 

content on different platforms (Baurley 2011) making technology a substantial 

part of our everyday life. Communication through mobile devices has become 

fashionable as such fashion operators like Prada, known for their high-street 

clothing and accessories, has designed mobile phones in cooperation with LG, 

a company known for consumer electronics.  Also, the L’Amour Collection by 

Nokia had a fashion oriented approach in their marketing as they utilized 

sensory descriptions in attracting customers to alter the appearance according 

to their mood. Nokia’s mobile phone with the Morph concept had Nano 
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materials imbedded to able the change of shape and appearance to for 

example set different designs to the user’s handbag from their phone via 

downloading. (Baurley 2011) 

 

The emergence of ICT and fashion collaboration, whether in material 

development (Baurley 2011) or gadget design, is yet to be discovered in a 

larger extent. Althought some development is seen, as previously mentioned 

(cf. Chapter 3.4.3). The dynamics coming out of this aforementioned 

collaboration may result in unexpected outcomes as happened with text 

messaging (Baurley 2011; CBS 2011; Irvine 2012; Gahran 2011) as a replacer 

communication form to callling. Equivalent thinking of connectivity, networks 

and dynamics that has been utilized and witnessed with mobile devices could 

be seen also among wearables. Wearable technology has the potential of, 

through value-adding functions, empowering consumers and satisfy their needs 

of self-realization.  

 

A clothing concept combining mobile phones with garments has been realized 

by Communication-Wear (Baurley 2011) in which bespeaking messages are 

exchanged via transmitting presence and touch sense. Currently, wearable 

devices such as smartwatches and smartglasses are not perceived as 

fashionable by the masses because of their technology oriented appearance 

(Yarow 2013; Bajarin 2014; Friedlander 2014; Rosenberg 2014) Most of the 

consumers utilize accessories and for example watches for their aesthetical 

value (Forster 2010; Bajarin 2014) and therefore the selection is made wide for 

the customer to choose the one most attractive and suitable for completing the 

person’s style.   

 

3.5.1 Subjective Perceptions of Design and Group Dynamics 

Perception of aesthetics and what is experienced as attractive is rather 

subjective.  Peoples’ tastes vary according to their surrounding culture, social 

groups and their enthusiasm towards fashion and novelties. Therefore, to 

answer to the question ‘What is considered as fashionable in WT?’ and ‘How to 
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create WT that attracts design and fashion conscious people?’ is not 

straightforward. The solution for finding a common design language and 

direction was considered by the interviewees to be in collaboration. Designers 

and fashion brands familiar to consumers collaborating with technology 

companies could bring new customers to both collaborator parties.    

 

An established aspect in sociology is symbolic interactionism (SI), which is 

closely related to a marketing term symbolic consumption (Flint 2006). 

Hirschman and Holbrook (1980 cited by Flint 2006) have examined this topic 

that later on has extended to fields of the product’s social influence (Solomon 

1983), building ones identity through products (Schouten 1991) and 

understanding the symbolic behind consumption (Belk et al. 1982). Person’s 

values are those that an individual considers as desirable for themselves, thus, 

personal values are related closely to the person’s needs (Lai 1995). These 

values are a result of, and revised by cultural, social and personal experiences 

(Clawson and Vinson 1978). From the cognitive viewpoint, revised needs are 

reflections of an individual’s personality resulting in personal values (Wilkie 

1990).  

 

The dilemma with WT design is that some of the consumers want the items to 

clearly look technologically advanced items and through that express 

themselves as high-tech enthusiastic person, whereas, other consumers 

appreciate the functionalities of the items but do not want to look too scientific or 

technological when wearing technology. A consumer wanting to gain 

appreciation from its social group members acts accordingly to fit in to the 

crowd and therefore feel comfortable. 

 

3.5.1 Adoption of wearable technology 

For the adoption of WT and services around it there are many criteria to be 

considered in the creation process. Nowadays there are constantly new 

technological devices on the market and new electronic systems are filling our 

lives. Even though, technologies have matured it is yet not clear whether people 
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are ready to fully adopt wearable technologies technologies and how the 

adoption process could be enhanced. The use of wearable devices has not yet 

grown extensively and therefore it is also important to study social factors to 

understand the current state. In a study conducted by Duval and Hashizume 

(2005) on the opposite of previous studies on wearable focusing on technical 

aspects and experts, they considered the perception of wearables by the 

general public as well as their requests and needs. In this social study they 

studied the adoption of wearables with 174 French and 115 Japanese people to 

investigate their perception towards both hardware and services of wearables. 

WT devices that involved features of safety and comfort (e.g. sleep and stress 

monitoring, pollution catalyzing, diet support) were perceived very positively. 

Also, psychological monitoring, sport performance measuring as well as 

communication (e.g. with disabled persons through WT device) were perceived 

positively. Hence, for general usage in social situations such as showing their 

emotions or similar private information via WT devices to other people. The 

researchers also comprised a general guideline (Table 4.) that can be utilized 

when designing WT products for B2C markets.  

 

Table 4: Guidelines for the adoption of wearable technology devices (partially 

adopted from Duval and Hashizume 2005, p. 834) 

Guidelines for the Adoption of Wearables 

1 
Wearables should improve the comfort and safety of surrounding 

people and the wearer. 

2 
Wearables should be able to communicate with other devices, and to 

suggest them a behavior based on knowledge about their wearer. 

3 
Communicatory devices should be directed mainly to special context 

(e.g. disabled ) rather than standard situations 

4 
Genders should be taken into account in design, taking into account 

the specific attributes of males and females. 

5 

 

Full control of the system by an artificial agent should be avoided. 

Cultural preferences should be the base for selecting the self-

containment and intelligence of the device. 
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Through the masses adopting new technological innovations, such as medical 

devices, that can improve the quality or longer the lives of both young and 

elderly people, results in value that cannot be measured mathematically. By 

utilizing for example medical devices that monitor vitals or measure glucose and 

blood pressure, it can also lower the costs in the healthcare sector in the long 

run (Roger 2013; Park 2003).  

 

An issue that has been considered to affect consumers’ adoption of WT 

negatively is the current ‘geeky’ or ‘bulky’ appearance of the items (Merrick 

2014; Rosenberg 2014) Consumers who perceive aesthetical value as very 

important cannot be convinced to buy WT by emphasizing product engineering 

details (Rosenberg 2014; Friedlander 2014 ). Technology gadgets are mainly 

designed by technology enthusiasts resulting in devices that attract consumers 

among other technology enthusiasts. The very technology-oriented appearance 

of WT may act as a remainder of constant monitoring and the presence of 

technology and constant stream of information. However, collaboration around 

smartglass development has been made between Luxottica, manufacturer of 

Ray Ban and Oakley sunglasses, and Google to enhance the looks of their 

smartglass to more fashion oriented. (Merrick 2014)  
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4 EMPIRICAL DATA PRESENTATION  

4.1 Data Collection and Study Design 

In order to study the perceived value by customers of design among technology 

items that are wearable, four case products were chosen from each of the 

wearable technology end-user categories utilized in the research. These items 

were selected based on the products’ characteristics in describing those 

categories. Two industry experts were chosen to be interviewed based on their 

previous experience and knowledge in either studying or being a part of 

creation process of wearable technology items. One expert was chosen based 

on her long-term knowledge of design in general. Three end-users were then 

selected for interview. These interviewees were chosen from different age 

groups, genders and targets of interests to gain more reliable results. 

Qualitative interviews are commonly used (Tuomi and Sarajärvi 2009) when 

studying a new phenomenon of which quantitative data would not give 

descriptive enough data in explaining how people experience a certain 

phenomenon. Case study method is often used with contemporary research 

topics and therefore this method was chosen, as the topic of the thesis can be 

considered contemporary. (Yin 2009) Furthermore, the author used images as 

giving support for the verbal interview questions to gain more in depth views on 

the cases. Through this, the interviewees could reflect their own ideas of good 

design and subjective opinions on aesthetics as well as usability as 

characteristics and product details were told.  

 

For each of the interviewees, the questions were set in similar order and in a 

similar manner, though, some alterations between expert and consumer 

interviewees, (see Appendix 1 and 2) were made. Along with the interviews, as 

previously mentioned, the author used images that can be found in Appendix 3. 

Each of the interviewees are briefly presented in table 5. to visualize the 

characteristics of the selected informants. These characteristics have been the 

motive behind selecting those respondents for the research. All of the six 

interviews were personal face-to-face interviews and were held in Finland 
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during spring 2014, in Finnish. The length of each interview was approximately 

1 hour and was transcripted for later analysis. The total amount of material after 

transcription was 58 pages. The transcripted material was analyzed by utilizing 

qualitative methods presented in Chapter 1.6.   

 

Table 5: Interviewee Profiles 

Interviewee Interviewee Profile  

Expert A 
 

Medical industry expert in managerial position has been part of 
R&D projects related to WT. WT user experience. 

Expert B 
Future researcher and technology industry expert. Has 
observed the development of WT industry for almost 20 years.  

Expert C 
 

Design expert and jewelry designer. WT user experience. 

Consumer A 
 

Technology enthusiast with focus on technological features in 
gadget purchase. 

Consumer B 
 

Design enthusiast with focus on the appearance and brand 
value of an item in purchase. WT user experience. 

Consumer C 
 

Interested in technology, concerned about the tech-focused 
design of WT items. 

 

4.2 Description of WT Categories Used in the Research 

Wearable technology industry can be divided into four different areas by user 

segments (Hurford 2009; Rizzo 2013). These areas are not strict and may 

overlap technology wise as similar technology may be targeted for different end-

use by changing the design and packaging of the item (Malmivaara 2009). WT 

categories used in the research are adopted from the categorization made by 

Transparency Market Research (2012 cited in Rizzo 2013) excluding the 

category of military and industrial WT items. Hence, the author has selected the 

fourth category to be fashion. The sectors selected for this study are Sports and 

Wellness, Health and Medicine, Infotainment and Fashion. In the following 

chapters these industry sectors will be introduced more closely.   

 

In 2012, the largest WT industry sector counted by revenue, was health and 

medicine followed by the second largest category, sports and wellness.  Current 
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high prices of WT items as well as the level of mobility and portability, influence 

market development and revenue growth applications available for those items 

and usability. Other factors influencing market growth are the items’ multi-

functionality and the quality of applications run by the devices. Growing need for 

real-time data, multifunctionality as well as millennials adopting technologically 

developed items increasingly, are factors influencing on the development of the 

WT industry. (Rizzo 2013)    

 

Sports and Wellness 

Early adopters and innovators for textiles with technical features and high-tech 

additions have throughout the history come from the field of sports. Within this 

category, a distinction can be made between professional athletes and casual 

sports practitioners.  Technology may vary in these categories as professional 

athletes often use biophysical technology for monitoring their performance, 

which is closely linked up with health care. Technology used in casual sports is 

related with the infotainment section in WT clothing pieces, especially within the 

snowboarding and other adventure sports scene. (Malmivaara 2009) Example 

products related to this sector are activity monitors, sleep sensors, smart 

clothing and sports trackers (Rizzo 2013). The sector of sports and wellness is 

predicted to grow in market size by 2017 to almost 170 million devices. This 

results in 41 percent of annual growth rate. (Ranck 2012)  

 

Health and Medicine 

Many WT solutions have their origins in the medical sector. Medical sector 

devices are often designed under the objective of monitoring and getting the 

wanted readings of the user. The tendency, however with these items, is that as 

they are designed as function ahead and therefore often awkward and 

inconvenient to use resulting in patients feeling uneasy and not wanting to use 

the item. Health and medicine devices aim for collecting biophysical data of the 

user which means measuring of for example blood sugar, glucose levels, 

temperature, movement and respiration rate. With devices manufactured for 

medical use, issue taken into consideration is clinical testing and approval of the 

national authorities in each country before the item can be sold and used as a 
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clinically approved medical device. This process can be costly and require a lot 

of resources. As well as in the sports and wellness sector, the health and 

medical sector can also be divided into two subgroups being personal well-

being and medical healthcare (Hurford 2009). Products in the first mentioned 

category can be purchased by health-interested individuals without a 

prescription, whereas, in the latter category, the items are prescribed by a 

medical expert or physician. With the increasing trend of personal well-being 

healthy lifestyle and quantified self-movement (Quantified self 2012; The 

Economist 2012; CBS 2014; Ranck 2012) in the categories of sports and 

medicine items may have some overlapping with the distinction that medical 

products have different needs for the end-use. Counted by revenue, in 2012, 

health and medicine sectors covered approximately 35.1 percent of the total 

market. The size of the segment is related to aging population with growing life 

expectancy as well as the increase of diabetes.  This category consists of 

products such as drug delivery items and glucose monitors. (Rizzo 2013; Leavitt 

2014) 

 

Infotainment 

The infotainment sector is a relatively sector compared with sports and medical 

industries. Infotainment, as can be interpreted by the name is a combining 

information and entertainment. Technologies categorized to the infotainment 

sector are for example smart glasses, smart watches and heads-up displays 

(also worn in the military and industrial sectors). This sector is predicted to 

become the largest among wearable technology categories by 2018, surpassing 

the currently largest segments of sports and wellness and health and medicine. 

These predictions are related to the increasing sales of smartglasses and 

smartwatches. (Rizzo 2013) Communication and entertainment are areas 

where promotion of clothing and electronics integration has been attempted. 

(Hurford 2009) 

 

Fashion 

Technology incorporated into clothing in the consumer markets is yet rather out 

of the ordinary. (Malmivaara 2009) This field is one of the newest fields of 
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technology in which many commercially successful products does not yet exist. 

Most recognized items are LED lighted garments and accessories.  

 

4.3 Case Descriptions 

The following sections will present the characteristics and features of the four 

case products from each wearable technology category used in the thesis. Each 

of the items were selected either because of their market potential or because 

of the products’ features as a descriptive item for its category. Case products 

selected for this research are Pebble smartwatch, Polar Loop activity bracelet, 

CuteCircuit’s The Hug Shirt and Medtronic’s MiniMed glucose level monitor (see 

figure 9.). As the main research question is the role of design in adding value for 

WT items, all case products are also visualized by using manufacturers’ 

photographs of the items. The photographs can be found below. 

 

 

Figure 9: Wearable technology case items utilized in the research starting from 

the left upper corner: A) Pebble: smartwatch (Tailored Techies 2014); B) Polar: 

Loop activity bracelet (T3 2013); C) CuteCircuit: The Hug Shirt™ (CuteCircuit 

2006) and D) Medtronic: MiniMed 530G insulin pump (Pharmacist 2014) 

A B 

C D 



53 
 

4.3.1 Pebble Smartwatch 

Pebble smartwatch gathered funding through crowdfunding site Kickstarter to 

create “fully-functional and customizable smartwatch ecosystem”. (Get Pebble 

2014) The watch is compatible with the iOS (Apple) and Android (Google) 

operating systems by using Bluetooth connection to give the watch its user 

alerts of incoming emails, messages and calls. (Kickstarter 2012; Get Pebble 

2014) Pebble has been designed to look minimalistic to blend in to the users’ 

style. Pebble can be customized by downloading watchfaces, expressing the 

wearer’s feelings, and applications that are connected to the Internet. 

Applications which are downloadable on the smartwatch are linked with the 

user’s smartphone accessing for example GPS for tracking routes, speed or 

distance when running or cycling. In addition, music can be controlled via an 

application for music to change the volume and skip tracks. (Kickstarter 2012; 

Get Pebble 2014) 

 

With Pebble, the wearer can communicate with others by choosing a suitable 

‘watchface’ to go with one’s current mood, outfit or activity. Additionally, the 

watch has an electronic-paper display that is outdoor resistant. Notifications 

such as incoming calls, calendar alerts, Twitter and emails can be ignored by 

shaking the wrist with the smartwatch. The watch can also be altered to the 

users preferences by adding features like sleep monitoring and push 

notifications. The smartwatch has a silent alarm, which only wakes up the 

wearer of the watch. Pebble needs charging in a similar way as a smartphone 

and lasts up to 5-7 days before recharging. Bluetooth connection to smartphone 

takes an extra 5-10 % of the smartphones battery consumption a day.  Software 

updates are wirelessly updated to the smartwatch. (Kickstarter 2012; Get 

Pebble 2014).  

4.3.2 Polar: Loop activity bracelet 

Polar Loop is an activity tracker bracelet for 24/7 usage giving data and 

guidance of the user’s daily, weekly and monthly activity levels. (Polar Loop 

2014) Since 1977, Polar has designed and manufactured products for athletes 

as well as regular people who are interested in sports and health by offering 
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electronic equipment to monitor and track performance and show progress. 

Polar is known for their heart-rate monitors, but has many other sports tracking 

equipment as well. (Polar, 2014a; 2014b) 

 

Loop is a water resistant black wristband with light-emitting diode (LED) display 

showing the user the time, amount of steps, overall activity level, calories 

burned and needed walking or running time to fill in the daily activity level. Loop 

is compatible with the company’s previous products through Bluetooth Polar H6 

& H7 that are sensors for measuring heart rate. The device measures also 

physical activity, other than walking or running, like gym exercise and 

swimming. (Polar 2014b; Polar Loop 2014) Through Polar Flow community the 

user of Loop can share the results of their activity with other users and follow 

their own progress (Polar Flow 2014) In addition, the Loop is a lighter version of 

the wrist computers used by professional athletes and trainers, which often 

contain GPS, distance, depth and other functions.  

 

4.3.3 CuteCircuit: The Hug Shirt™ 

CuteCircuit, an international fashion house, has been designing and making 

wearable technology garments since 2004. The company combines the world of 

fashion with their own microelectronics technology and smart textiles and 

designs both ready-to-wear (RTW) and Haute Couture collections.  In 2010, 

when the RTW collection was launched, it was the first fashion collection on the 

market with micro-technology infusions and continues to be the leader in the 

interactive RTW sector. (CuteCircuit 2014)  CuteCircuit’s most noted items are 

The Galaxy Dress, Twitter Dress and the Hug Shirt™. CuteCircuit’s garments 

and wearable technology have received media attention through well-known 

artists such as Katy Perry (LED-lighted dress) (CuteCircuit 2010) and Nicole 

Scherzinger (Twitter Dress) (CuteCircuit 2012) when performing in events 

wearing these dresses with technology features. 

 

The Hug Shirt™ is a shirt embedded with sensors enabling people to send each 

other virtual hugs over distance. In the shirt, there are embedded sensors 
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feeling the skin warmth, sender’s heartbeat rate and the strength of the touch as 

well as actuators that can recreate these senses of the senders hug distantly. 

Hugs can be sent on the move and to same places it is possible to make phone 

calls. The hugs are sent wirelessly via Bluetooth connection from a mobile 

phone with Java2 software making all the data move from the shirt’s Bluetooth 

sensors to a mobile phone and forward to a friend’s mobile phone and all the 

way to his/her shirt to give the hug.  In 2006, the Hug Shirt™ was awarded as 

one of the Best Inventions of 2006 by the Time Magazine (Time 2006; 

CuteCircuit 2006). The shirt can be washed.  

 

To be able to send hugs the sender needs to have a java enabled mobile phone 

with Bluetooth and run java software, HugMe™ , to read the information coming 

from the sensors and the hug, the receiver needs to have a mobile phone and a 

Hug Shirt™. However, the hugs can also be sent via the HugMe™ software 

where the sender can create their own hug and it will then be delivered to the 

receiver’s shirt. (CuteCircuit 2006)  

 

4.3.4 Medtronic: MiniMed 530G Insulin Pump 

To describe the category of health and medicine, the author has selected 

MiniMed 530G Insulin Pump for diabetics, by Medtronic Inc. (MDT), as the 

fourth case product. Medtronic Inc. is the biggest manufacturer of heart-rhythm 

equipment in the world, and has gained an approval from the Food and Drug 

Administration (FDA) in the United States for an artificial pancreas that shuts off 

insulin delivery if the preset level of the patient’s blood sugar goes below the 

limit. (Cortez 2013; Medtronic Diabetes 2014) Currently existing devices give an 

alarm to the patient when their level of blood sugar reduces substantially. 

Normally, patients monitor their blood sugar levels by measuring it several times 

a day and inject/take insulin accordingly.  

 

 

2 Java software enables online chatting, game playing and 3D image viewing, for instance. It 

can also be utilized in business contexts such as intranet and e-business.       
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The device enables automatic adjust of insulin amounts (similar with pancreas 

course of action) as glucose levels vary during the day. (Cortez 2013; Medtronic 

Diabetes 2014)  Close to every third of patients with type 1 diabetes, utilize 

glucose monitors continually. This number is expected to grow with 

improvements in technology leading to better controlling systems. The functions 

of the next generation devices will be such, that blood sugar level is anticipated 

and, hence, kept on the level of an ideal range making the involvement of the 

patient minimal (Cortez 2013)  

 

Market potential 

The market potential for devices, such as Medtronics, is estimated to be $2.4 

billion a year. (Cortez 2013) According to the International Diabetes Federation 

(IDF), currently approximately 382 million people globally have diabetes with the 

increase of 97 million from 2009. As estimated by the IDF, in 2035 there will be  

592 million people caught by diabetes, resulting as one in every 10 people in 

the world. Their report includes estimates of people between 20 to 79 years of 

age of whom 40 to 59 years old are most commonly the ones with the disease. 

Annually, the amount of deaths caused by diabetes is approximately 5.1 million. 

In the United States alone, 24.4 million people have diabetes representing the 

percentage of 9.2 of the whole population. The majority of diabetic patients 

have type 2 diabetes, resulting mostly from unhealthy diets. (Castillo 2013; 

Torsoli 2013)  

 

The annual growth of diabetes (especially type 2) cases has grown in every 

country concerning more than 5 percent of the world’s population. With the 

modernization of the country, China currently holds about 98.4 million people 

(10 % of the whole nation) with diabetes, which is the largest amount of people 

with diabetes within one nation. In India the amount of people with diabetes is 

65.1 million people. (Murphy 2013) Target customers for MiniMed 530G inslulin 

pump are people with diabetes that need to be treated with either medicines or 

injections, which makes the size of the current market about 380 million 

potential customers. (Castillo 2013; Torsoli 2013) Some designers have 

discovered the aesthetics of the artificial pancreas not to be very appealing and 
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created accessories to cover the device with for example a rose made of fabric 

or scarf specially designed for the device. (Hanky Pancreas 2014) 

 

4.4 Data Analysis 

In order to analyze the collected data, first, data reduction was done in order to 

simplify, abstract, select and focus all the material (Miles and Huberman 1994, 

p. 10). The empirical data was coded and categorized (Tuomi and Sarajärvi 

2009) in terms of value type categories as well as end-user categories (health 

and medicine, sports and wellness, infotainment and fashion) based on into 

which category the interviewee referred to and perceived the value to be 

formed. The categorization by types (Sheth et al. 1991; Woodruff 1997; Woodall 

2003; Ulaga 2003) and sources of value (Smith and Colgate 2007) was done 

according to existing classifications in the theoretical part presented in Chapters 

2.3 and 2.4. Customer value creation framework (Figure 5.) was then utilized as 

a base for creating a table of design’s perceived value type and source in each 

end-user category utilized in the research. The study approach is deductive as it 

applies an existing theory and framework to the gathered empirical data (Tuomi 

and Sarajärvi 2009). Additionally, the following areas of the theoretical part are 

also covered in the analysis; customer value creation, adoption of wearable 

technology and design of wearable technology to better understand whether 

these factors are connected and what is the role of design in the value creation 

process. Answers to the research questions and sub-questions will be 

answered based on the results from the analysis of value types and sources.      
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5 EMPIRICAL RESULTS 

The following sections contain the empirical findings and analysis of the thesis. 

This chapter is divided into four main sections and their subsections. The 

analysis is made according to value creation process, design aspects and 

factors influencing to consumer adoption as presented previously in Chapters 2 

and 3.   

 

5.1 Types of Value 

Types of value presented in the research and applied for this analysis are 

functional/instrumental (Woodruff 1997; Ulaga 2003; Woodall 2003), 

experiential/hedonic (Sheth et al. 1991), symbolic/expressive (Holbrook 1999; 

2005; Woodall 2003) and cost/sacrifice (Sweeny et al. 1999; Woodall 2003). In 

each of these aforementioned value types there are same sources for value that 

are information (Ulaga 2003; Woodall 2003), product (Holbrook 1999; 2005; 

Woodall 2003; Ulaga 2003, environment, ownership/possession transfer (Ulaga 

2003; Woodall 2003) and interactions (Lapierre 2000; Ulaga 2003). To clarify 

the distribution of value types and sources perceived by both experts and 

consumers, the author has put the results in a table (6.) for more convenient 

comparison.  

 

5.1.1 Functional/instrumental value 

In functional/instrumental value the value aspects come from accurate product 

attributes and appropriate performances and outcomes of the offering (Woodruff 

1997, p.141). Related concepts with functional value (Smith and Colgate 2007, 

p. 11) are use and utilitarian value (Woodall 2003), material value (Richins 

1994) and practical value (De Ruyter and Bloemer 1999).   

 

“[I]t is said that design is successful when you cannot notice that an item has 

been designed […] the person adopts and accepts the item immediately so that 

there cannot be any problems in how you wear or use the item” (Expert C) 



59 
 

 

The type of value perceived most by the interviewees in every WT end-user 

category was functional. Consumers experienced that in case they would 

purchase any type of WT it had to feature such functionalities that would either 

ease their everyday life or bring a solution to an existing unpleasant issue or 

problem. The field of health and medicine in particular was the sector where the 

functions provided by wearable technological devices were perceived as useful, 

interesting and worth utilizing as there was a clear purpose and goal in either 

improving the quality of life, easing a medical procedure or longing one’s life. 

“Then if it [implants] would be used medically so that I could avoid for example 

viewing. I would preferably swallow an implant than go to viewing.” (Consumer 

C) The source of value perceived by the interviewees was accurate and specific 

information of the product’s performance or activity. The functionalities 

perceived to be valuable in the medical sector were considered to be valuable 

both to consumers and professionals. By utilizing for example implants or 

monitoring bracelets, the doctor could receive accurate and objective 

information of the patient’s situation and therefore exclude the possibility of 

subjective interpretation of one’s health.   

 

Modern life work often is not physical but static in terms of physical activity. 

Therefore, experts (A and B) emphasized the possibility of wearable devices 

encouraging moving by giving alerts to stand up or make a short walk to the 

printer during the day, for example. This type of wearable devices would help 

people that might belong to a risk group of obesity, to move and prevent 

chronicle illnesses to develop further caused by the lack of physical activity. As 

many chronicle illnesses are costly to the national economy especially in the 

western countries, the possibility of starting to utilize WT on a national level 

given to people by hospitals, for instance. It was also suggested that, this type 

of devices could also be sponsored by employers to their employees was 

suggested by several interviewees among both experts and consumers. 

 

As mentioned before, the interviewees considered the most valuable issue to be 

that the device is functional, easy to use and delivers what is promised 
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technology wise. “I think functionality […] is more important, that it works and 

then after that I would pick up the alternative that looks good. So first 

the…absolutely not first how it looks.” (Consumer B) Currently, WT items are 

still very much tied to smartphones via various applications and as such are not 

smart as they are more supportive items and proxies for smartphone. This 

came also evident during the interviews. “[…] it had to have other functions as 

well than just showing that I have a new message on my phone. Maybe then 

when it [smartwatch] includes also other functionalities, it is interesting in some 

level.” (Consumer C) Consumers were not willing to add any technological 

features to their already existing items (for example jackets, shirts, watches) if 

the functionalities were not value adding enough in terms of information for 

example.  “It [smartwatch] should beat Swiss watches in looks.” (Consumer C) 

 

Especially in the medical sector, the purpose of WT is to ease the lives of 

patients and make the transfer of medical data or drug delivery more accurate. 

While doing this, wearable technology devices should not be too obtrusive and 

in that way offend the wearer’s privacy in terms of underlining the fact that the 

person has a medical condition that is being treated. Also, in the sector of 

sports the interviewees were appealed by the idea of ‘hands-free’ exercise, in 

terms of not having to carry mobile gadgets while training. Also, wearable 

devices were perceived as more intuitive especially if heads-up displays were in 

question. “In sports I think this [WT] is very handy because you cannot have any 

phones or other equipment in your hand […] and therefore it needs to be 

integrated somehow when you for example jog, then you cannot carry anything 

with you.” (Consumer B) 

 

The discussion in the context of several innovations, especially when radical, is 

the need for the new provided functionalities and features in the given context.  

“I haven’t realized any need yet, so far in my life to start using to start using any 

particular wear tech. I don’t see it brining any value to my life at the moment if I 

took more functions to my wristwatch or boxers.” (Consumer A) Among experts, 

some functional WT characteristics such as GPS currently existing in garments, 

utilized especially in adventurous sports such as alpine skiing, was predicted to 
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become a default in the future.  “I think at some scale and segment there will 

become more permanent things so that they are considered automatic and 

consumers will ask for the technology to be embedded.” (Expert C) 

 

The WT end user sectors where functional value was perceived the most 

important value were medical and health, sports and wellness and infotainment. 

However, two categories of these, namely health and medicine and 

infotainment were also the segments were design was considered to bring most 

added value after functionality. In the WT sector, fashion, functional value was 

not perceived very important.  

 

5.1.2 Experiential/hedonic value  

Value aspects in experiental/hedonic type of value are social/relational, 

epistemic and emotional (Sheth et al. 1991) values. Experiential and hedonic 

value was perceived strongly in the infotainment sector. The possibility to play 

games, listen to music and watch video content with smartglasses, projector 

gloves or smartwatches were considered as the source of adding value in terms 

of experience, compared with mobile devices. “Well, like smartphone 

applications are now, similar functions. YouTube, to be able to read, listen, take 

pictures and search data. […] Knowledge and information is important.” 

(Consumer C) Enhancing and strengthening experiences through WT was 

perceived valuable. The type of items that provide new experiences and 

sensory value are for example smartglasses and projector gloves because they 

extend the user’s ability to sense the surrounding world due to heads-up 

displays that, in a way, able linkage between the digital and physical world. . 

“[W]ell for example smartphone is quite limited like physically. If you think about 

Google glasses, even though it’s smaller but somehow it still expands the 

screen.” (Consumer C) 

 

“I could see I would be able to use this because it has many functionalities. It 

doesn’t have to be that easy to use but you could do a lot of things and it would 

ease my life. […] or then it should entertain me somehow.” (Consumer C)  
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Experiential value was perceived especially in the context of smartglasses, 

extreme sports WT and other sports items such as charging jackets. Those 

were perceived to be valuable in special occasions and utilized for their 

experience adding features to otherwise traditional activities such as hiking, 

filming and skiing. “Well, like smartphone applications are now, similar 

functions. YouTube, to be able to read, listen, take pictures and search data. 

[…] Knowledge and information is important.” (Consumer C)  

It was also perceived important that WT devices would enhance and ameliorate 

the everyday lives and routines of consumers. “Well…I wouldn’t wear those 

[smartglasses] every day. If I was filming something or on a bus. Maybe I don’t 

see those items as everyday products.” (Consumer C) 

 

 The experiential and hedonic value ought to be such that it acknowledges the 

needs of regular people and brings value there. When an item is perceived by 

its experiential value rather than through its functionalities (especially in the 

health and medical sector), it better gains the attention of the consumer. This is 

type of value is closely related with the consumer’s personal values (cf. Chapter 

3.5.1) As previously mentioned, experiential and hedonic value was perceived 

mostly in the infotainment end-user segment.   

 

5.1.3 Symbolic/expressive value 

The aspect of value configuring the symbolic/expressive type of value are 

related to having personal (Holbrook 1999; 2005), social (Sheth et al. 1991), 

conditional (Sheth et al. 1991) meaning of the product and the possibility for 

self-expression (Woodall 2003). This type of value was perceived in contexts 

were wearable technology items are bought to be utilized as status symbols and 

for expressive oneself and belonging to a certain social group or relating oneself 

to a certain brand image. “[T]hese could be status symbols and I’d like to 

mention that ministers in Finland like Alexander Stubb and Jyrki Katainen 

always use Suunto watches.” (Consumer C) Additionally, as with other new 

technological innovations, the interviewees did not see the need for wearable 
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devices, which also strengthened the value type to be more symbolic. However, 

the decision for purchase was done based on the item’s functionalities.  “Maybe 

some kind of easement to your everyday life or making it more interesting. […] 

there is a lot of things that people don’t need: people don’t need new 

technology. We have survived so far already, but if it makes some things easier 

or then it’s just so interesting to follow or bring value. And it can also be a safety 

issue. If you put the tracker inside your child’s clothes.” (Consumer A) Source of 

value was mainly perceived to be the product itself as a tool for expression, 

interactions and social sharing. 

 

Self-propagating through WT items was perceived as a type of expressing 

identity by using items that reflect the consumer’s person and status. Also, 

curiosity towards new products and the ability to personal or social meaning 

was perceived important (Expert B). Symbolic and expressive value in products 

where the item’s brand or novelty of technology offered a chance for enhancing 

the consumer’s self-concept through products that fit to the consumers’ 

personal values or to the values of a certain social group, thus, providing social 

meaning. Characteristics of the product as a source of value, were 

‘fashion/trendiness’, ‘brand’ and ‘role models to relate to’. “Well about fashion, 

[…] LED light decorations or like performers have had those in Melodifestival, 

for example.” (Consumer C) 

 

 It became evident during the interviews that for some people the same item 

brings expressive value whereas to others functional value. This is related to 

personal values and how the person sees the use context of the item and what 

is the incentive for that usage. For example, smartglasses may be utilized for 

the request of employer to perform work tasks as for others it is utilized for 

entertainment purposes or gaining new experiences, hence bringing experiental 

value. “It is a bit of a two headed sword, some may want to hide that they are 

collecting statistics of their activities and some want to especially show the 

brand of the item and let people know what the tech item does. ” (Consumer A)  
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Ability to share content whether with others within the user’s network was 

thought as important. Self-expression and diminishing the borders of the 

physical and digital world were seen as the direction of technology and 

development in the future. Experts saw the direction to be more in transferring 

information or content in to digital form and adding digital content to more 

traditional items, hence, the Internet of Things3 (IoT) starting to become more 

established.  

 

End-user segment where symbolic and expressive value was perceived most 

was fashion, however, the medical and healthcare sector was perceived to be 

the sector where aesthetics could add value the most. 

 

5.1.4 Cost/sacrifice value 

Cost/sacrifice is the type of value that has value aspects of economic costs 

(Walter et al 2003), personal investment (Smith and Colgate 2007), 

psychological costs (Woodall 2003) and risk (Grönroos 1997; Sweeny et al. 

1999). Consumers perceived cost/sacrifice value to be formed in the category of 

health and medicine. This was due to the assumption of the amount of 

education and learning required to be able to utilize medical wearables. Also, 

psychological issues such as feeling an outsider when wearing obtrusive 

electronics for an illness was perceived by both consumers and the experts.  

Person’s health is a private issue and although WT can ease disease treatment, 

it is still something people in general don’t want to have visible.  

 

Considering the economic factor, WT utilized in industrial purposes to 

automatize or fasten processes was perceived as important.  

 

  

 

3 According to the European Commission Internet of Things (IoT) is defined as follows “Things 

having identities and virtual personalities operating in smart spaces using intelligent interfaces 

to connect and communicate within social, environmental, and user contexts” 
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Later, when WT becomes more established and utilized in different contexts it 

can bring economic value in multiple industry sectors. “[U]sing these as well like 

in warehouses or similar. Like as an extra screen that gives additional info of 

some products or similar. Or for some car drivers about optimal tracks, so I 

think these will see a diffusion” (Consumer A)  

 

Ecosystems around wearable devices were under discussion among 

consumers. They considered it very important to be able to synchronize their 

wearables with both mobile and desktop devices. “In those Apple products I see 

as quite an important feature the synchronizing feature with other mobile 

devices.” (Consumer A) In the future, ecosystems will presumably develop to 

meet customer needs and preferations as technology develops. 

 

The environment from which WT can be purchased was perceived as 

challenging. If wearables look like regular clothing but have technological 

features, will they be sold in thechnology stores or be on the technology 

department of a department store, or will they be among regular clothing. Same 

thing was discussed with accessories. This was also perceived as a challenge 

in terms of educating personnel in stores to become technology experts in 

clothing departments and vice versa. (Consumer C) Additionally, education and 

possible modifications done in stores generate costs for companies as well. 

This issue has been considered by Hurford (2009)  who mentions the challenge 

of product placement on the shop floors, which as mentioned before was also 

shown through the consumer interviews; whether to seek the items from 

clothing, accessory or electronics department.  

 

5.2 Customer Value Creation 

Overall customer value creation for wearable technology items is successful the 

more value types and sources are covered. Many wearable technology features 

are additions to existing items, hence, the features have to be both functional 

and provide accurate and valuable information. The item has to be also 

aesthetical and suitable for the item and not compromise with wearability. “[A]t 
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the moment I think it would be smarter to attach these to smartphone or 

computer […] I don’t see any value in that you put screen and other talking 

mode to this device because this cannot at any phase, and they shouldn’t be 

able to replace a mobile phone. But then again it brings more value to the 

mobile phone if you can add some kind of wear tech.” (Consumer C) 

 

Table 6: Empirical results with types and sources of value by end-user 

categories 

 
Perceived Sources And Types Of Value By End-User Categories 

 

 
Medical and 
Healthcare 

Sports and 
Wellness 

Infotainment Fashion 

Experts 

Source 
of value 

Information/ 
Product: 
Appropriate 
outcomes, 
performance 
quality, reliability 

Information/ Product: 
Appropriate 
outcomes, accurate 
attributes 

Product: 
Aesthetics, status, 
self-expression, 
network benefits 

Product: 
Aesthetics, 
self-
expression, 
social 
meaning  

Type of 
value 

Functional/ 
Instrumental 

Functional/ 
Instrumental 

Experiential/ 
hedonic 

Symbolic/ 
Expressive 

Consumers 

Source 
of value 

Product: 
Convenience, 
psychological cost. 
Product: 
Aesthetics, 
reliability, 
performance quality 

Product: 
Performance quality, 
characteristics, 
reliability 

Product: 
Aesthetics, status, 
self-expression, 
enjoyment, humor  

Product: 
Aesthetics, 
self-
expression, 
social 
meaning, 
image, brand 

Type of 
value 

Cost/Sacrifice, 
Symbolic/ 
Expressive 

Functional/ 
Instrumental 

Experiential/ 
Hedonic 

Symbolic/ 
Expressive 

 

 

The role of design in bringing added value for wearable technology items in 

B2C markets was perceived to be very high. The fact that wearable technology 

is meant to be worn causes pressure on the WT items to have same qualities 

and selection as other worn items like wristwatches and clothing. The ability to 

express ones persona via these devices was perceived as important as well as 

utilizing the items not just for their functionalities but for their aesthetics. 
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Customer segments that were considered to be most acceptable towards WT in 

general were young people. However, variation between experts and 

consumers was found as experts believed adoption to be more rapid among 

young women and consumers among young men. Experts also highly 

emphasized the influence of companies and national organizations in the 

introducing and adoption process. 

“Older women, no. I myself could be one of innovators or early adopters to 

these items if there would be clear usage for me. I could think that I easily would 

buy these but then I wouldn’t use these every day because there would not be 

enough usage. “(Consumer C) 

 

5.3 Design of Wearable Technology 

The design requirements of WT generated strong discussion among both 

experts and consumers. The appearance of any wearable item is the first 

people notice and it became evident that the importance of good and appealing 

design cannot be ignored or diminished. Experts stressed the importance of 

involving the looks of the item to be considered from the first steps of the 

engineering/design process. Design should not be the last added feature at the 

end of product development. The issue of making WT actually fashionable and 

cool, has been discussed by several journalists and researchers (e.g. 

Friedlander 2014; Rosenberg 2014) recently.  

 

An example of creating engaging technology items that are appealing to 

consumers for not the items’ functionalities but their aesthetics (Liberson 2011; 

Jones 2011; Greene 2011), is Apple. Similar type of engagement was 

emphasized by both expert and consumer interviewees. “[I]f e.g. smartwatch if it 

would be so cool that people would consider buying either regular watch or 

smart watch then it would be both looks and functionality. It is like building a 

brand or then it could be that it becomes a trend phenomenon and item.” 

(Consumer C) However, gaining the interest and appreciation of consumers 

with product design is challenging. Design collaborations between technology 

and fashion companies often require compromises. Although, all design 
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guidelines (e.g. Gemperle et al. 1998) and technological functions are accurate, 

the ability to bring expressive value to the consumer may not succeed. “Quite 

often these [June solar bracelet by Louis Vuitton] things look a bit “off” when 

people try to do these and ask Louis Vuitton design something […] something is 

a bit off. It’s not elegant nor […] looks like a cheap piece of jewelry.” (Consumer 

B) 

 

Table 7:  The ability of design in adding value for WT by end-user categories 

from the perspective of two major end-user perspectives; Technology 

orientation and appearance orientation  

MAJOR END-

USER 

PERSPECTIVES 

WEARABLE TECHNOLOGY END-USER CATEGORIES 

Infotainment Fashion 
Medicine and 

Health 

Fitness and 

Wellness 

Technology 

oriented 
medium high very high medium 

Appearance 

oriented 
very high very high very high high 

 

Intensity scale (very low, low, medium, high, very high) was utilized to help 

visualize the results from the view point of two major consumer segments. The 

market potential for every category was perceived to be high. However, experts 

believed that the category of health and medicine as well as sports is going to 

continue to dominate the wearable technology markets. This was due to the 

amount of existing items on the market. 

 

 “[T]here are big markets for every category […] but in different sectors. When 

from a certain occupational group these items come as bit more simpler […] as 

stripped versions with not that many functionalities […], infotainment is very 

interesting because there is starting to be quite a lot of statistics about people’s 

lives in general and there is a clear request for it. […] it could be the biggest 

source for “euros” if you can sell these products gathering statistics for mass 

markets and bring to markets at a low market price and clearly prove that there 

is an actual value for the customer.” (Consumer A)  
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5.4 Consumer Adoption of WT 

It became evident in the interviewees that in order to gain extensive consumer 

adoption with WT devices, the companies need to make investments in design 

and make the items more aesthetical.  Medical wearable technology devices 

were considered as ‘gate’ end-user category in introducing people to using 

wearables and getting consumers familiar with these items. Another way of 

increasing consumer adoption was through employers purchasing wearables to 

be used by the employees similarly as was done with mobile phones in the 

beginning of 1990’s. Overall the importance of testing and experimenting these 

items in term of adoption was seen focal. Through experimenting and 

experiencing the benefits or features in the item, a need is formed to the use 

context. Technology is interactive and educates its user, therefore in order to 

consumers adopt these items, the user experience needs to be abled. (Expert 

B)  

 

Mass effect or network effect was considered critical both by consumers and 

experts. “[T]here is the mass effect because so many people are using a 

smartphone […] the same with any new technology. There should be more 

mass behind it using before social acceptability forms” (Consumer A) Network 

effect of WT was also considered at some point possibly reaching a point where 

people cannot anymore take part to the society without adopting or accepting 

some of the new forms of technology. (Expert B) Similarly, as has happened 

with mobile phones and e-mail for instance.  

 

Also, already in the design process of WT, it ought to be considered that the 

item does not require much learning or acquiring new skills. This type of system 

that the consumer needs to educate oneself before utilizing an item is only 

functioning with driving a car. Furthermore, in order consumers to adopt WT, 

the devices ought to be more intuitive and approachable. (Expert B) “[I]t will 

come for regular people if it doesn’t require too much effort or learning […] to 

start using those items. Maybe for example in the health sector would start 
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giving some WT devices to measure health condition and heartbeat of the 

masses and collecting some other medical data without the user having to do 

anything. The information of the user would go straight to the doctor who needs 

the information and through that back to the patient. ” (Consumer A) This type 

of introduction to WT for its employees has been made by for example L’Oreal 

as one of the first companies in the beauty industry to utilize smartglasses in 

making makeup tutorials for their customers. (Youtube 2014).  

 

The influence of role models was seen very important among both consumers 

and experts. Utilizing celebrities and members of the same social group as the 

consumer in marketing and promoting the items were seen focal in terms of 

adoption. Experts and consumers utilizing WT and interviewed in television or 

magazines was perceived to be important. When the items are constantly seen 

on the media, it becomes normal and acceptable and gives the consumer the 

impression that these items are in and topical as they are constantly under 

discussion. (Expert A)  “[I]f the benefits become so large that the functions is a 

must have or then it could be a normal product that companies start selling as 

WT […] it can start coming as a hit through role models. […] similarly like in 

fashion I would see the impact of celebrities, if e.g. Miley Cyrus would use 

Google glasses they wouldn’t be embarrassing at all.” (Consumer C)  

 

In addition, among consumers there were still anticipation towards the items to 

be more accepted socially and not wanting to be on the forefront even though, 

interest towards the functionalities of WT items clearly existed. “Right now it is 

[high-tech], but it needs only one product and then it is no longer sci-fi.” 

(Consumer C) 

 

The preparedness of Finnish consumers adopting WT was considered to be in 

the hands of innovators and early adopters (Rogers 1962), more specifically in 

between innovators and early adopters. Existing innovators in the field of 

wearable technology are professional athletes. In the field of professional 

sports, athletes constantly aim for better results and therefore are used to 
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monitor their performance and are interested in their development and how it 

could be improved. (Expert A) 
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6 DISCUSSION AND CONCLUSIONS 

The thesis has studied the value of design in wearable technology items in B2C 

markets. Wearable devices are created to be worn and are therefore visible 

which distinct these devices from mobile devices that are made to be carried. 

This perspective was chosen due to the recent amount of discussion about 

wearable technology and particularly the design aspect of those items. 

Wearable technology is a large field of technology comprised of items created 

with various motives from bringing safety and protection to making showstopper 

garments. Value creation has been largely studied from different viewpoints and 

industries for decades and therefore the amount of literature and research of 

value perception, value creation and added value is extensive. The perceived 

value of the consumers varies depending on which wearable technology context 

is under evaluation. By understanding the added value a successful design can 

bring to WT items, companies can better create products to meet customer 

needs and expectations. At the time of writing the thesis, a relatively small 

amount of research had been done around wearable technology in general and 

no research of which the author was aware of, with the similar viewpoint had 

been conducted in. From the theoretical perspective, the thesis aimed at 

contributing to the various definitions made of WT in combining and simplifying 

the existing definitions and applying value creation framework (Smith and 

Colgate 2007) in WT products/end-user categories to B2C markets in the 

design context.  

 

Data for the research was collected in face-to-face interviews with consumers 

as well as industry experts. The semi-structured interview outline was created 

on the basis of prior literature of WT and multiple blog posts and news articles 

of the current problems and state of the WT industry.  The design approach was 

deductive. 

 

It became evident during the interviews that the importance of indistinguishable 

and elegant design in medical wearable devices is very high. Medical devices 

designed to be worn often have high functional value to the wearer in the 
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treatment of their illness and improving their quality of life through reducing their 

feeling of abnormality. These devices should help people with either chronicle 

or temporary illness to continue their lives as normally as possible; hence, with 

successful design these devices should not draw the attention of other people 

to the medical condition of a person to emphasize that. Here the value for an 

individual person is elementarily functional; to blend in with other people and 

treat their medical condition effectively and effortlessly. In this sector, by 

belaboring the appearance of the item, expressive value could also be delivered 

to the user. This is the opposite to fashion items where the purpose of design is 

to create items that will be noticed and draw attention, thus, bring hedonic 

value. The fundamental value was functionality and the base for consumers to 

make the decision of purchase. However, design was considered to bring 

added value to technological items that are created to be worn.  

 

To be able to create and capture value with WT items in any end-user category 

and customer segment, the value has to be formed to the user through both 

hardware (HW) itself and services complementing the items. Consequently, if 

the value perceived by the customer is limited to one, being for example 

functional, the item is likely to be left unused more rapidly. However, if the item 

succeeds to bring other types of value as well, namely aesthetics, than purely 

filling its functionalities, it is presumable that the consumers will continue 

utilizing their devices for a longer period of time.    

 

Business ecosystem will supposedly develop in to internet of things where all 

previously more traditional items like cars, tables, refrigerators and other home 

equipment will be connected to the Internet and communicating. Many wearable 

technology items benefit when there are more users of the product on the 

market, meaning that there are network effect in the usage of those items. 

Especially for smartwatches and similar devices where the user can download 

applications to custom and personalize their device, ecosystem which supports 

these applications is very important. Usability of the applications store and 

connectivity to other devices such as smartphone is significant.  
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Even though, wearable technology may be a solution for some problems mobile 

devices might cause in terms of not occupying hands, it does not decrease the 

factor of drawing the user’s attention to something else while for example 

driving a car or working (Norman 2013).  Also, the challenge with wearable 

devices tracking person’s activity is that they provide data of activity but do not 

encourage people to move and therefore give utility but fail to influence on the 

consumers’ habits and behavior. The future of wearable technology is yet to be 

known but some conclusions may be drawn under the evidence and estimations 

existing. Especially in Finland, the structure of the ICT industry is changing due 

to large industry players such as Nokia being sold and reducing its presence in 

Finland. Wearable technology has the potential to grow to become an equal 

technology sector with current mobile technologies.  

 

In order to create user-friendly proucts and experiences when technology 

develops, WT items should be more self-contained and connected to the 

Internet or have a Wi-Fi connection. In addition, whatever the ecosystem will be 

for WT it should be designed particularly for smartwatches or smartglasses to 

increase the experience of usability. Innovations are needed to create services 

and experiences to the consumers of wearable technology especially in the field 

of infotainment and fashion. In these fields the value for the customer is more in 

experiential/symbolic and expressive/hedonic the items in those categories are 

perceived as extensions to oneself and wanting to have something extra to their 

everyday lives. In these sectors the devices are show-off pieces, especially 

when the design of those items will be improved.   

 

Design thinking and urge to invest in design is often already in the company’s 

strategy. Often, the company has in its target to bring such offerings to the 

market that implement the founder’s or CEO’s vision of good products or 

services. As Bill Gates said recently in an interview “I’m more of a coder […] I 

start with architecture, and Mark (Zuckerberg) starts with products, and Steve 

Jobs started with aesthetics.”  (Goodell 2014, p. 50) The fact that Steve Jobs 

started with aesthetics has caused much attraction towards Apple’s products 

even though the consumer would not be interested in the items technological 
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features in any way. Many trend-conscious people have therefore stated to 

support the brands products because they are so beautiful. Furthermore, when 

the product has other type of value as well, rather than purely functional, it is 

more likely to develop faster adoption and sustainable consumer engagement.  

 

The issue with wearables is that similarly as people want to wear clothes that 

express their status, values or targets of interests, people also want that same 

alterations and possibility for personalizing in wearable technology. People 

change their shoes, watches, bags, eyewear and jackets according to their 

feelings or style of that day. Therefore, WT items have to either have variation 

and choice or be integrated into ones existing clothes and changeable to 

another piece of clothing or accessories whenever necessary. The 

functionalities designed to wearable technology items have to be reasonable. 

Many functions on the cause of aesthetics, weight or heating ought to be 

considered. The main functional value perceived from WT was functionality and 

to be more specific, easement and improvement of the everyday life. WT 

Additions to smartphone were seen both useful and not useful. Applications 

were thought to replace WT devices that are supportive items rather than 

individual (see Figure 3.).   

 

Research problem and research gap in the study was the little amount of 

research found of the field of wearable technology and its value adding 

capabilities. Therefore, a need for research this industry and how it could be 

expanded and developed even more especially in countries like Finland, where 

there is a well-established capability to create technological innovations.   

 

6.1 Summary of Empirical Findings 

During the research, it became evident that currently consumers have large 

interest and expectations towards WT but do not see the need of purchasing 

such items. WT industry being still in its infancy has an influence on people to 

consider and wait to purchase any items before they see the large benefits for 
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themselves. Also, ecosystems and communities around those items are lacking. 

This slows down the adoption. 

 

The focus of this research was to study the value created in B2C customers 

through design. During the analysis, it was discovered that currently customers 

see the design of WT items as too ‘geeky’ or technology oriented in every end-

user category (medicine and health, infotainment and fashion). From the 

answers of the interviewees, it became evident that in theory many were 

interested in testing e.g. garments with technological functions but when asked 

where the person would wear those, it was common to answer that only in 

certain circumstances at a summer house or a particular event but not on a 

regular day at the city. This was due to the design of wearables experienced as 

forbidding. As a value providing feature, design can bring added value in the 

case of design requirements being delivered to meet the customers’ personal 

values.  

 

Through cross-industrial collaboration and expertise sharing the design aspect 

could be capitalized to create WT items that are made to look more fashionable 

and attractive to also enable more extensive and rapid consumer adoption. 

Throughout the interviews, the most utilized wearable technology item was a 

sports tracker, i.e. a heart rate monitor, which was clearly providing instrumental 

value, hence, the appearance and the ability to bring expressive value did not 

play a large role. Consequently, the functionalities of the items created 

functional value as this type of items are worn during sports activities and not 

throughout the day. The value of design in the category of health and medicine 

was emphasized, especially in the case of using WT as part of treatment of a 

disease or other medical condition the wearer does not want to be recognized 

from by other people. Opposite to the design and style WT items currently 

represent, the design ought to be favored should be non-futuristic. For instance, 

in smartwatch design, the one that was considered most fashionable and 

appealing was the one that resembles a traditional wristwatch.  
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Additionally, the amount of value current wearables provide to its users was 

questioned and especially the design being too obtrusive and made for tech-

savvy people, innovators and technology enthusiasts. To conclude, functionality 

was considered the most important issue in terms of consumers starting to 

purchase WT items, however, to create sustainable user engagement and get 

consumers actually utilize WT items, more effort and investment in design 

would be needed.   

 

Based on research and empirical evidence, design should be involved in the 

creation process of WT from the beginning of the creation process. Design 

should be considered in every development phase and the needs of the end-

user should be considered properly. Especially, in disease treatment, it was 

considered highly important that even though the functionalities of a medical 

item is accurate, it should not label its wearer to an ‘ill’ person and distinct 

him/her from the crowd.  

 

Design as a value adding feature was considered most significant in the 

following end-user categories: medical and health, infotainment and fashion. In 

the category of sports and wellness the interviewees considered the items to be 

more temporary in terms of use time. Sports trackers, heart rate monitors, smart 

helmets etc. were considered as items in which the functionality and usability of 

the item was the most important value. These items were used more rarely, 

hence, during exercise and in circumstances where self-expression was not as 

important. Performance measured and information provided by the item were 

the major values in this category. From the sports and wellness items where the 

functionalities fulfilled the needed requirements of the item, the interviewee 

chose the one that was most aesthetical. 

 

6.2 Theoretical Implications 

The theoretical objective of the research was to present how value creation 

among consumers is formed among consumer goods and what is the role of 
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design in the value creation process (cf. Chapter 1.2).  To reach this objective, 

the study approached the research questions and problems. 

 

A commonly used definition for customer value, typology, conceptualization or 

framework has not been made, although, some attempts exist. These 

definitions all have their benefits but none of them quite has been able to help in 

developing customer value measures or marketing strategy. (Smith and Colgate 

2007) Already during the time of the research process, the amount of literature 

around WT has vastly increased. Wearable technology items are being 

launched more frequently and estimates about the size of the market and 

consumer adoption are getting more accurate. Whilst, in the author’s 

knowledge, the role of design in bringing added value to wearable technology is 

still lacking scientific research. Therefore, research gap for extensive 

examination still remains. Furthermore, the results from this research can be 

utilized for future studies of design as a value adding feature among wearable 

items.  

 

As presented earlier in Chapter 2, there can be found similarity between those 

factors that according to some researchers are listed as benefits/outcomes. 

Woodall’s (2003) framework and definitions of VC can be described as the most 

comprehensive of former studies as the researcher has pointed out several 

particular value types related to “his higher order: derived VC, marketing VC, 

and sale VC constructs”. Hence, overlapping occurs in some of the categories 

in terms of same benefits occurring under several titles. (Smith and Colgate 

2007, p. 9)  
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Figure 10: Modeling the influence of design in WT for the industry and 

consumers 

 

Product manufacturers design “intended benefits” to products that are called 

“generic product benefits” (Lai 1995, p. 384). The intended benefits, however, 

are not necessarily appreciated or perceived as valuable by the consumers. 

Normann and Ramirez (1993) define the products benefits and goal as gaining 

personal value from the product well "A company's offerings have values to the 

degree that customers can use them as inputs to leverage their own value 

creation. In this respect, then, companies don't profit from customers. They 

profit from customers' value-creating activities" (p. 74). To conclude, consumers 

appreciate and perceive value for products that fit to their “personal 

consumption values” (Lai 1995, p.383).  

 

People tend to act towards things that have some kind of meaning to them. That 

meaning arises from social dealings either with oneself or other people. This is 

related with the concept of symbolic interactions. For instance, a car is 

fundamentally utilized as a vehicle to move from one place to another, however, 

it can be utilized to communicate person’s attitude towards practicality, wealth, 

self-rewarding or even to express love and affection by giving the car as a gift. 

To conclude, the item’s value or meaning to the consumer may vary according 

to the target of usage. (Flint 2009)  To summarize, the ability to provide great 
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customer value is not a guarantee of great customer satisfaction. As previously 

presented, customer value is the equation of costs and benefits, thus, 

expectation theory implies that satisfaction results from the balance of what has 

happened and what was expected to happen. (Lai 1995) 

 

The amount of definitions for wearable technology and its subforms is various in 

its scale and this research has provided an input for those definitions by 

defining wearable technology according to the knowledge the author has 

acquired during the research process. Recently, a technology blogger has 

released a new definition “intimate computing” (Malik 2013) to describe the new 

evolving trend within companies in the WT industry to start thinking as fashion 

accessory maker rather than a computer company. (Merrick 2014).  

 

Table 8: Division of wearable technology items and purpose of use into 

instrumental and expressive by end-user categories (partially adopted from 

Rizzo 2013) 

INSTRUMENTAL EXPRESSIVE 

Medical and Healthcare 

 Continuous monitoring of glucose levels  

 Automatic drug delivery  

 Monitoring of vitals such as heartbeat and 
blood pressure  

 Wearable patches 

 Implants for monitoring and illness 
treatment 

 Safety 

Infotainment 

 Self-propagating  

 Smartwatches, smartglasses, 
smartjewelry  

 Social media 

 Augmented reality headsets  

 Safety 

 Photographing 

 Social media 

 Data searching 

 Calling and texting 

 Games 

 Performing 

Sports and Wellness 

 Smart clothes 

 Activity trackers (steps, distance, speed) 

 Sensors for sleep monitoring 

 Self-propagating: Community platforms 
for performance result sharing (e.g.Polar 
Flow) 

 Heart rate monitoring 

 Route planning and tracking 

 GPS 

 Safety: trackers, LED lights, charging 
 

Fashion 

 Self-propagating and self-expression 

 Show value 

 Differentiation 

 Safety: protective wear, trackers 

 Social media applications (Twitter dress) 
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In table 8. WT functionalities and characteristics are summarized by purpose of 

use into instrumental and expressive value categories. This table communicates 

the division between end-user categories to those that create more value from 

their functionalities and those that are more utilized as expressive items of ones 

persona.  

 

The previous findings in customer value literature of customers’ perception of 

products are also in line with the findings from this research made with WT 

items. Therefore, the results strengthen the importance of design in these items 

as a value adding feature.   

 

6.3 Managerial Implications 

The objective of the empirical part of the study (cf. Chapter 1.2) was to provide 

managers guidelines on how companies in the wearable technology industry 

should assess their investment in design in a way that it would bring value to 

the customer and, then, result as economic value for the company.  First, it is 

important to determine and thoroughly understand the customer segment the 

WT item is targeted for to be able to meet the design standards of that certain 

segment. The importance of this is because even though the functional needs 

for the product are the same (e.g. in glucose measuring device), the design 

needs vary drastically between technology enthusiasts and appearance focused 

individuals. By manufacturing products with no emphasis on the devices 

appearance, the risk is to exclude a lot of potential customers who are 

interested in the technology itself but are not willing to purchase devices with no 

aesthetical value.  

 

The key for gaining the status of being a fashion item and aesthetically 

desirable, technology companies should pursue on marketing activities familiar 

from the fashion world. Typical for fashion marketing is to visualize the items so 

attractively that the consumer wants to be exactly that person and as it became 

evident in the interviewees as well, the influence of utilizing role models and 
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people appealing to the target social group cannot be underestimated. 

Furthermore, the CEO of Google with Google glasses is not as attractive as 

Sarah Jessica Parker wearing the same item from the perspective of fashion 

conscious people. Consequently, the target customer segment and, thus, that 

segment’s values and targets of appreciations act as aesthetical standard 

directive for companies to be able to sell their products.  

 

The Future of the Industry 

In the upcoming years of WT, the selection of items and their modification 

similarly as we now have with smartphone covers will supposedly grow. Also, 

ecosystem development will increasingly be seen to support the functionalities 

of the item as well as communication and sharing. In the future the industrial 

sector will likely show growth in wearable computing as repair, construction and 

maintenance are fields where wearability is a benefit, i.e. allowing hands to be 

free. (Ranck 2012) In addition, different medical applications monitoring 

patient’s vitals, delivering medication and monitoring elderly people are 

predicted to experience growth. With this type of devices WT can bring 

experiential value as it can increase the user’s self-worth and social value by 

decreasing the user’s involvement of his/her own health condition.   

 

Growing interest towards the combination of fashion and technology can be 

seen in the WT field of fashion. By imitating role models that utilize wearables in 

performances increase the interest towards technological features in garments 

and accessories. One indicator of this growing interest is the amount of 

websites dedicated to this combinatory field, for example Fashioning 

Technology (2014) and Electric foxy (2014).    

 

6.4 Implications for the Design and Fashion Industry 

Estimates about the future of the WT industry vary from becoming as large 

phenomenon as smartphones (Ayyar 2013; Kervinen 2013; McDermott 2013) to 

not taking off as they currently are not yet as revolutionary as perhaps expected 

(Merrick 2014) It is well recognized, by both advocates and skeptics, that 
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significant technological innovations are created in the market of wearables and 

opportunities for making profits exist. On a survey done recently to thousands of 

Americans and conducted by the Endevour Partners, it was concluded that 

among consumers over 18 years, one in ten has an activity tracker that is 

wearable. (Ledger and McCaffrey 2014) 

 

WT may be the source for cost reducing activities through healthcare 

improvements and therefore increasing revenues. Both hardware (HW) and 

services around the HW may be the source for successful ventures enabling 

also new streams of revenue. (Ledger and McCaffrey 2014) The user and 

adopter segments by age are bimodal being the group of 25-34 years focusing 

mainly on optimizing their performance in sports and wellness and the other of 

55-64 years old users and adopter with the focus on health monitoring and 

improvement. The opportunity of providing wearable products within these user 

segments is extensive, however, different tastes, personas and needs should 

be considered when designing these items. (Ledger and McCaffrey 2014)  

 

The challenge of making WT items that are well designed, fashionable and such 

that consumers actually want to wear them, is that the cycle of fashion is so 

rapid. The development process of new technologies is longer than creating a 

new fashion collection due to several testing processes needed in order to bring 

new technologies to the market. The pace of consuming is also faster than 

before, which increases the challenge of manufacturing modern cutting-edge 

items with a reasonable price. The more people have gadgets the less they 

presumably have time for one gadget. Therefore, companies should make their 

wearable devices so attractive and value adding that consumers will have the 

urge to buy those. 

Companies are currently having their focus either on HW, service or service 

offerings that aid combining various devices on the market. These 

aforementioned players have different targets in offering ways to meet customer 

needs and harnessing the multitude of the mobile Internet (Ledger and 

MacCaffrey 2014). Many WT items have not achieved sustainable long-term 

engagement among consumers and as many as half of consumers (Arthur 
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2014; Ledger and MacCaffrey 2014; Merrick 2014) with activity trackers in the 

US no longer use their devices after six months after purchase.  

 

It is likely, that already this year several companies will bring their own versions 

of smartwatches to the wearables market. Currently, the items still attract more 

technology savvy users than appearance focused (Bajarin 2014). Therefore, 

many hopes lie in collaborative projects between fashion and technology 

companies. To conquer the current design issue with wearables companies 

need to acknowledge the importance of both usability and design in their 

product development processes (Bajarin 2014).  

 

6.5 Limitations 

The findings related to this thesis have several limitations. The research was 

done with Finnish consumers, in Finland, and therefore the focus has been on a 

single market. To be able to see whether the results are generalizable in other 

markets as well would require making this research in different markets with 

another sampling. Additionally, the sample size in the thesis was small due to 

the industry being relatively young and therefore not many consumers are fully 

aware of the industry, yet. The size of the sampling size might have an impact 

on the generalizability of the results, however, at the later phase of the industry 

a quantitative study ought to be made in order to study and compare the results 

in a larger sampling as well. Lastly, in order to gain a fully objective view on the 

topic, the sampling would have been extended to people with different situations 

in life, their property and motives for making any kind of purchase. The amount 

of literature around wearable technology has increased rapidly during the 

research process, which has put a challenge in keeping up with the ever-

changing information around the research topic. In addition, scientific research 

around wearable technology is not yet extensive influencing on the availability 

of scientific articles especially in the field of design. 
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6.6 Suggestions for Future Research 

In order to gain internationally relevant information of design creating added 

value to WT this research should be done in different countries and in all of 

those industries WT is utilized. Different countries and their individuals have 

their own preferences related to aesthetics due to cultural differences and social 

groupings, therefore an industry and country cross-comparison regarding the 

value of design in WT should be made in order to test the results in other 

contexts as well. Also, a follow-up study of the development of the WT industry 

in terms of design directions in a comparative study between mobile and 

wearable technologies ought to be made.   

 

The research has defined wearable technology by its functions and 

characteristics as there was lacking a common descriptive definition in the 

literature. As the market for wearable technology will presumably grow during 

the following years it would be important to study the level of disruptiveness and 

adoption through quantitative methods among consumers in the later phase of 

diffusion of WT items. Also, studying adoption and diffusion of wearables in 

particular industries, with the emphasis on their eigenfunctions to survey the 

level of disruptiveness there would be valuable. The role of design in different 

fields varies as the usage of the item has different motives whether it is for 

protection (military), illness treatment (medical) or measuring performance 

(sports). The use of wearables in for example military context in contrast with 

the fashion industry has different goals and requirements in terms of 

functionalities and therefore detailed study of different fields would additional 

information. The focus of this research was B2C markets outlining military and 

industrial usage from this research.  

 

In the beginning of the research process the amount of information of the field 

of wearable technology was very limited. Starting from the beginning of this 

year, journalists and researchers have published several articles of the topic 

and the number is growing. Wearable technology has experienced a massive 

growth during the past year and therefore also the amount of WT subcategories 
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has expanded. Therefore it is becoming more challenging to lump together the 

field of wearable computing, smart clothing and bionic fashion for instance. 

Thus, a study of value creation within a selected WT subcategory in a chosen 

end-user category, either by qualitative or quantitative methods, would bring 

more specific information than this research has been able to provide.  
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APPENDICES  

APPENDIX 2: Interview outline for consumer interviews 

1. Presentation of the thesis topic. 

 

2. Introduction question of wearable technology 

 What kind of WT items have you used or encountered and in what kind of 

occasions? 

 How was the experience and the usability of those items, where they easy 

and intuitive or more tech-savvy items? 

 What were the benefits or downsides of those items? 

 How do you see the current WT market? 

 What companies or institutions you know are using WT in some of their 

functions? 

 What kind of research has been around the topic that you know of? 

 

3. Value creation in WT 

 If you use, have you been happy with the item and do you see it as value 

adding? 

 If you do not use any WT, what is the reason for not using? 

 In WT, what do you value the most; function, appearance or the combination 

of both? 

 

4. Consumers and WT 

 

WT end-user segments  

 WT has existed since 1946 in comics (Dick Tracy and ranneradiopuhelin - 2-

Way Wrist Radio) and TV shows like Star Trek (communicator). Now there 

are already several items on the market which of these product categories do 

you see as most promising one: 

2 (3) 
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 Health & medicine (implants that can be swallowed) 

 Sport & Fitness (loop, heartbeat monitors) 

 Fashion (led clothing, social media) 

 Infotainment (smartwatches, smartglasses) 

 

 What do you see as the main target user groups? 

 

Consumer adoption 

 What is needed that consumers will adopt WT? 

 What kind of functionalities consumers value in gadgets? 

 What do you see as are the risks of usage? 

 What kind of motives do you see for consumers to use WT?   

 

5. Design of WT 

 What in your opinion is the role of looks and design in products that you wear 

(and WT)? 

 What kind of value can design bring to products? 

 Do you think design can affect consumers’ attitude towards new products? 

 What needs to be taken into consideration when designing items to people, 

human body? 

 What makes an item attractive/commercial? 

 Value creation in design in general and other thoughts of design, clothing, 

jewelry?  

 

The future of WT 

 Do you believe that WT is going to become as large phenomenon as for 

example the smartphone industry? 

 What kind of benefits you think wearables have over mobile gadgets? 

 Do you think people in Finland are ready to adopt wearables or is it too high-

tech to the masses? 

3 (3) 

 What is the need for WT products?  



111 
 

 Many new products die quickly from shelves in today’s hypercompetitive 

markets, is WT a permanent product category here to stay? 

 What are the biggest challenges or risks with WT in your opinion? 
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APPENDIX 2: Interview outline for consumer interviews 

 

1. Presentation of the thesis topic. 

2. Introduction question of wearable technology 

 What kind of WT items have you used or encountered and in what kind of 

occasions? 

 How was the experience and the usability of those items, where they easy 

and intuitive or more tech-savvy items? 

 What were the benefits or downsides of those items? 

 How do you see the current WT market? 

 What companies or institutions you know are using WT in some of their 

functions? 

 

3. Value creation in WT 

 If you use, have you been happy with the item and do you see it as value 

adding? 

 If you do not use any WT, what is the reason for not using? 

 In WT, what do you value the most; function, appearance or the combination 

of both? 

 

4. Consumer and WT 

WT end-user segments  

 WT has existed since 1946 in comics (Dick Tracy and ranneradiopuhelin - 2-

Way Wrist Radio) and TV shows like Star Trek (communicator). Now there 

are already several items on the market which of these product categories do 

you see as most promising one: 

 Health & medicine (implants that can be swallowed) 

 Sport & Fitness (loop, heartbeat monitors) 

 Fashion (led clothing, social media) 

 Infotainment (smartwatches, smartglasses) 
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 What do you see as the main target user groups? 

 

Consumer adoption 

 What is needed that consumers will adopt WT? 

 What kind of functionalities consumers value in gadgets? 

 What do you see as are the risks of usage? 

 What kind of motives do you see for consumers to use WT?   

 

5. Design of WT 

 What in your opinion is the role of looks and design in products that you 

wear? 

 What kind of value can design bring to products? 

 Do you think design can affect consumers’ attitude towards new products? 

 What makes an item attractive/commercial? 

 Other thoughts of design, clothing and jewelry?  

 

The future of WT 

 Do you believe that WT is going to become as large phenomenon as for 

example the smartphone industry? 

 What kind of benefits you think wearables have over mobile gadgets? 

 Do you think people in Finland are ready to adopt wearables or is it too high-

tech to the masses? 

 What is the need for WT products?  

 Many new products die quickly from shelves in today’s hypercompetitive 

markets, is WT a permanent product category here to stay? 

 What are the biggest challenges or risks with WT in your opinion? 
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APPENDIX 3: Pictures of wearable technology items to visualize the design of 

WT items in general 
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