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Executive Summary 

Wearable technologies have the potential to become everyday objects for thousands of people, 

helping to better quantify users on a wide array of aspects. The broadness and the strictly 

personal nature of the data gathered makes them perfectly suited to enhance the knowledge and 

the insights about specific users or group of them, representing a valuable opportunity for 

businesses. This thesis times at shedding light on challenges encountered by companies entering 

this field taking also into consideration users’ perception of those technologies. The analysis is 

based partly on a survey based section aiming at clarifying users’ consideration about the product 

category, and in part on interviews with executives of early stage companies currently facing the 

entry stage in this market. Given the wide range of field of applications of wearable technologies, 

different business segments have been taken into consideration.  

The general lack of value added services affecting wearable technologies has been addressed by 

those companies with greater value proposition specificity (either regarding the need to be 

satisfied or the type of interaction required with users). On the other hand, the strictly personal 

nature of the data gathered makes it greatly prone to be employed in a wide range of fields. For 

this reason, all of the companies dealing with data gathering products are currently investing in 

making their solutions interoperable with each other. Making sure that users’ data can be easily 

exploited by different companies will allow to shape services concerning different contexts of 

user quantification. Lastly, a lack of understanding of benefits (in terms of better customer 

knowledge or cost reduction) that wearable technologies can provide to companies or institutions 

has been found a major bottleneck for firms dealing in B2B and institutional environments. In 

this regard, business processes and governance structures should become more flexible in order 

to make meaningful use of wearable devices’ data regarding cost optimization and resource 

planning. 



 

  

In order to cope with the lack of value added services, firms should limit the use of proprietary 

solutions by implementing products on existing consumer platform, fostering a keystone 

orientation capable of developing the whole ecosystem. Reducing ecosystem fragmentation 

would allow potential customers to embrace wearable products more seamlessly while having a 

broader product offering at the same time. Nonetheless, business cases and pilot project should be 

implemented to raise awareness regarding the benefits of employing such technologies for 

companies and institutions. Given the personal nature of the data involved, users’ privacy should 

be ensured at all levels in order to build trust among wearable products. Even currently lacking a 

solid regulatory framework, this can be achieved anyway by companies by embracing 

transparency regarding the type of information collected and the type of practices employed. 
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1 - Introduction 

In the last four years, wearable technologies have progressively gained notable attention from 

markets, users and the whole international business environment. Defining wearable technologies 

univocally has revealed a delicate task due to their vast range of fields of implementation, each 

consisting of their own peculiarities. Fabio Lalli (2014) refers to it as “a technology capable to 

allow the collection of a wide range of information about users, through devices perfectly 

integrated with the body or clothing; internet connectivity confer to these devices the power to 

create value for users and businesses at the same time”. On the other hand, wearable technologies 

are not a novel concept in the technological industry: back in the 1980s, simple concepts of 

wearable micro-computers, capable of performing simple task were already been theorized 

(Bonfiglio & De Rossi, 2011). Nowadays, several concurring factors have generated favourable 

conditions for developing new branches of products and services in this field. Generally speaking 

they are mainly attributed to two main factors. First of all, times and costs of bringing hardware 

products to market have drastically reduced in the last few years thanks to significant 

improvements in the prototyping stages (Bak, 2003). Secondly, cloud computing costs have 

substantially decreased over the last years, allowing businesses to conceive information driven 

services for the general public without incurring in consistent setup investments. (Xia, Yang, 

Wang, & Vinel, 2012) 

These kinds of technologies are capable of gathering a variety of information about customers 

unimaginable just a few years ago. The most tangible benefits of embracing such body of 

information will regard the increased accuracy according to which businesses will be able to 

develop product and services perfectly tailored to user’s needs (Xia, Yang, Wang, & Vinel, 

2012). Furthermore, the growth of wearable technology market appears to be strongly coupled 

with the “Internet of Things” concept, which consists in the general idea of making everyday 

objects (such as household appliances, clothing, luxury items etc.) connected to the Internet 
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(Swan, 2012). This will allow to develop integrated (across multiple devices and services) 

experiences for users, taking into account the context in which they live everyday. 

As it will be explained further in the research, wearable technologies are stepping into multiple 

market segments, sometimes achieving ambiguous results regarding user engagement and 

adoption. On the other hand, the market appears to be still characterized by high uncertainty 

regarding the type of value creating features and the approaches that should be embraced to 

address successfully such environment. It is very likely that as soon as a vast array of factors 

(customer preferences, products and business models) will be more defined, business will be able 

to reach better product/market alignments that will be capable of unlocking the full potential of a 

12.6 $ mln market for 2018 (Business Insider, 2015).   

Due to the aforementioned indefiniteness of products’ value creation paradigms, most of the body 

of research has focused on product architectures and technical aspects. Firstly, this thesis seeks to 

investigate the major hurdles that potential customers are facing when approaching this product 

category, trying to find the causes that are creating friction for its adoption. Secondly, a case 

study approach, parallel among companies operating in different verticals will be followed in 

order to highlight the central set of growth drivers and issues that needs to be addressed to pose 

the basis for a significant and sustainable development. 

1.1 - Research Questions 

In accordance with the introduction and given the ambivalent forces influencing this market, the 

thesis will contribute to explore to explore the potential behind wearable technologies in a broad 

range of applications, following a business oriented perspective. The thesis will proceed 

investigating the following points: 

1.   Which are the main factors currently affecting the consideration of wearable technologies 

of potential customers? 
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Given the youth of the market, current literature is greatly focused on covering the latest 

innovations regarding products and services. This thesis aims to fill a gap in the literature 

by taking into account users’ perspective. 

2.   Which are the main growth drivers that should be exploited by businesses in order to 

stand competitively in the market? Which factors, on the other hand, are preventing firms  

to move towards greater maturity? 

When a market has no clear leader capable of imposing a standard or setting keystones1 to 

create mutual benefits for firms, the resulting situation will be characterized by high 

fragmentation (Utterback & Abernathy, 1975), distinguished by a high number of actors 

pursuing very different strategic trajectories. This fragmentation makes pinpointing 

common traits in companies’ strategy particularly complicated. This research aims at 

shedding some light in this direction, formulating strategic insights to investigate what 

enablers should be exploited in order to achieve a sound product/market fit (Osterwalder 

& Pigneur, 2010).  

Answering to these important questions, the thesis aims to contribute in filling the gap between 

business and technical literature. In this regard, the academic literature has focused on heavily 

technical aspects rather than analysing the business implications of a new technology. Pursuing a 

business perspective will allow to provide valuable insights about the direction that the 

companies under scrutiny are following. The double-sided approach mentioned above will allow 

obtaining valuable insights without sacrificing depth of research. 

1.2 - Delimitations 

Radical technological innovations often generate a dynamic where multiple market segments and 

areas of application surface instead of a unique, single market (Sampler, 1998). This can 
                                                
1In digital ecosystem literature, keystones are defined as: “hubs across the ecosystem. By influencing connections 
within the network and maintaining a predictable platform on which other network members can rely, keystones 
have an outsized effect on the performance of the entire system”.  



 

 4 

seriously affect the scope to follow when choosing actors and meaningful verticals to put under 

analysis. In this research it has been chosen to take into account only the verticals which are 

demonstrating higher growth rates (both in sales and units volumes) and capable to capture 

significant interest from users and the business environment. Vertical integration is revealing a 

relevant trend for startups, many of which decide to integrate the whole value chain, from the 

production activities to the customer-facing ones in order to offer broader and better services. 

Those criteria led to privilege three main verticals within the wearable ecosystem: healthcare 

(commonly called e-health), entertainment and environment. Nonetheless, substantial attention 

will be given to two strongly related issues: user’s privacy and data management practices. Those 

topics have proven to be central for the whole market for two main reasons. Firstly, as will be 

discussed later in the study, privacy concerns can influence user-purchasing attitudes and 

companies’ strategy. On the other side, an extensive debate about how the body of information 

(which carries an undeniable economic value) generated by wearable sensors should be managed 

and regulated by companies and institutions is arising among the business environment.  

2 - Theoretical Framework & Literature Review 

This block introduces the theoretical foundation upon which the following study has been 

conducted. First, it provides an overview on the scope of the analysis and the theories used to 

achieve a thorough level of inquiry. Then, it will specify how these models have been applied to 

investigate wearable technologies. 

Ideally, the study can be split in two main plans of analysis: 

●   A consumer level, in which the focus will be posed on the factors influencing user 

consideration concerning wearable technologies from a user perspective.  

●   A company level where firms, products and services will be examined to highlight the 

most relevant opportunities and trends to stand competitively in the market. This point of 
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view appears to be particularly relevant because it can provide the required insights to 

highlight industry patterns and infer eventual future market evolutions. 

In the aforementioned framework, companies are meant to shape the environmental rules and 

practices according to which supply (businesses, products, platforms etc.) and demand (users, 

institutions and other companies) will interact. Since the focus will gradually shift from a narrow 

user perspective to a broader market perspective, it is unsuitable to adopt a framework consisting 

of just one theoretical viewpoint. Hence, in order to take into account all the essential issue 

related to each angle it is required to embrace two different theoretical standpoints. 

 

2.1 - Technology Adoption Model 

While adopting companies’ point of view is critical to shape a meaningful snapshot of the market 

supply-side, technology adoption heavily depends on user receptiveness to products and new 

emerging needs. Following a double sided approach is pivotal for the purpose of this study, as 

only by comparing users’ attitude toward new products with patterns in strategies followed by 

companies will make possible to identify actionable insights and areas of improvement. This 

second theoretical block will focus on illustrating Technology Adoption Model, formerly 

developed by Davis (1989), outlining the specific core factors influencing systems’ usage. The 

flexibility demonstrated by this model within the academic literature makes it the best choice also 

for investigating newly born environments without loosing theoretical consistency. 

Originally, Davis theorized that users’ purchasing behaviour is influenced by three core elements: 

perceived usefulness, perceived ease of use and attitude toward usage. Perceived usefulness has 

been defined as “the degree of which a person believes that using a particular system would 

enhance his or her job performance” (Davis, 1989). Personal gain is proven to be pivotal in 
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influencing user decisions particularly regarding discontinuous innovations2, whereas it has to 

excess the switching costs that a customer has to sustain when embracing a new product category. 

In this regard, wearable technologies are demonstrating to receive great interest from the general 

public, albeit their immaturity does not allow providing enough value to consumers yet (Hunter, 

2014). This discrepancy between interest and actual perceived benefits is signalled by a gap 

between adoption and retention rates: despite good product adoption, about 33% of wearable 

device owners are prone to stop using them within six months from purchase (Ledger & 

McCaffrey, 2014).   

Secondly, perceived ease of use has been defined as “the degree to which a person believes that 

using a particular system would be free of effort” (Davis, 1989). This element can be considered 

the diametrical opposite of complexity in Innovation Diffusion Theory (Rogers, 2003). Wearable 

products are generally comprised of two elements: the device itself (e.g. wristband, ring, pin etc.) 

and an interface (usually in the form of a smartphone app). Hence, most of the interaction with 

the value creating part of a given product takes usually place on a smartphone, which has become 

a common tool in the everyday life for millions of people. 

2.1.1 - Variable integration 

Even though the traditional TAM has proven to be highly reliable to study technology acceptance 

in a broad range of markets, the simultaneous functional and value-expressive nature of wearable 

devices calls for the integration of additional variables capable to take into account the social 

issues and the risks derived using such products.  

First of all, perceived risk can be described with the following statement: “any action of a 

customer will produce consequences which he cannot anticipate with anything approximating 

certainty, and some of which are likely to be unpleasant” (Stone & Groønhaug, 1993). With the 

                                                
2 Discontinuous innovations are considered in this research as new technologies requiring the user to change his 
mode of behavior or other products already in use in order to be efficiently adopted (Moore, 2001). 
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vast amount of personal biometric data that wearable technologies can gather, users’ privacy is 

put in a fragile position. This data, for example, represents an enormous source of value for 

advertising purposes, giving the opportunity to target audiences with an accuracy that was 

inconceivable in the past. Moreover, when these technologies will be mature enough to factor in 

the contexts in which customers are involved, every aspect of users’ life could be possibly 

permeated by sponsored content. This picture is made even more complex by the lack of a legal 

framework regarding how companies should manage data gathered from users (Mearian, 2014), 

freeing room for opportunistic behaviours. In fact, according to US HIPAA legislation3, total 

privacy and data disposability for users can be assured only when service providers involved are 

qualified as accredited health care institutions.  

Unlike smartphones, beside a purely functional angle, wearable technologies carry a strong 

value-expressive component for users (Eadicicco, 2014), shifting the user/product relationship on 

a personal level. As a consequence, like fashion apparel products, driving seamless adoption 

heavily depends on the compatibility between the product and the wearer self-image and the 

value system of their social environment. In this regard, a study by Schaar and Ziefle (2011) 

confirmed that individuals belonging to a social environment not favourable to wearable devices 

are less prone to adopt such products. Currently wearable devices’ focus is still posed in their 

technological capabilities, which is making cumbersome for consumer to consider them as 

fashion garments. Moving from the technological side of innovation to design, coupled with the 

identification of compelling use cases, also for non-technologist customers, will allow addressing 

early majority users (Moore, 2001). Alongside self consideration issues, consumers are also 

affected by social controversies originated by privacy concerns derived from using wearable 

gadgets in public, mostly concerning the ones capable of recording videos or listening to 

conversations like smart glasses. As demonstrated by Google Glass project, this stigmatization is 

                                                
3Health Insurance Portability and Accountability Act, last updated in 2013. 
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relevant also in highly tech savvy environments such Silicon Valley, detaching the issue from a 

purely socio-demographic perspective. 

2.3 - Market perspective  

First of all, to examine thoroughly such an early stage market, Industry life-cycle theory 

(Utterback & Abernathy, 1975), and its updated iterations, have revealed exceptionally 

exhaustive. This stream of theories has been chosen for two main reasons; first of all, being the 

technology market characterized by fast paced changes, a model capable of focusing on industry 

trajectories in the very first period of life was a must. Secondly the lack of a market leader 

capable of influencing the entire industry through the imposition of its products and practices 

makes these theories extremely appropriate for their flexibility, allowing not to loose consistency 

also while analysing highly fragmented contexts. In fact, most of the literature reviewed puts 

great emphasis on strategies and competitive dynamics embraced by early entrant firms, which 

will eventually contribute to shape a long lasting market posture (Klepper & Graddy, 1990). This 

theory will therefore play a central role in overviewing the market from a holistic perspective and 

infer future market trends.  

An outdated definition of wearable technologies would define them as hardware gadgets that can 

be worn by users, capable to perform one or more given tasks. Following this broad definition, 

the first widespread example of wearable technology can be found in the well known calculator 

watch, launched by Casio during mid 1980s. Since then, technological developments have given 

the term a whole new meaning: devices can now embed a wide range of sensors, making them 

capable of collecting and presenting a staggering amount of biometric information, helping users 

to make more informed choices or changing inadequate personal behaviours. The basis of this 

evolution has to be found in three key factors arisen during the last few years. First of all, 

embedding the aforementioned sensors in products is getting progressively cheaper; it is 
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estimated that their average cost will fall from 0.70$ in 2012 to 0.38$ by 20204. Tied to this 

decrease in hardware cost, the mass diffusion of 3D printing has made the prototyping phase of a 

possible product accessible potentially to everyone, drastically shrinking time to market and the 

overall capital intensity of the go-to-market process, especially for small firms. As a result, 

analysts estimate that wearable device shipments will grow between 2014 and 2018 at a yearly 

CAGR of 78.4%, reaching 111.9 million units shipped in 2018 (IDC, 2015). Lastly, storing and 

processing the huge amount of data generated by such a vast number of devices has become more 

accessible to companies of all sizes: Cloud Computing services have become widespread and 

flexible enough to be exploited also by small firms in a cost-effective way. This 

“democratization” of computing capabilities has created the founding conditions to build a whole 

new set of information-driven services, broadly exploited by the whole Internet of Things 

movement. 

In a context where testing a product’s value proposition right in the market is so fluid and most of 

product innovations are based on competence-destroying5 discontinuities, an entrepreneurial 

regime is likely to arise (Peltoniemi, 2011). Furthermore, this makes firms’ innovative 

                                                
4 (Greenhough 2014) 
5 Competence-destroying/enhancing discontinuities regards the extent to which the innovation builds on 
existing competences, skills and resources or the degree to which it makes them obsolete.  

Figure 1 - Startup entry rate in wearable technologies market (2012-2014) 
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capabilities less dependent on pre-entry experience, encouraging a large number of firms to enter 

in the competitive game even before a static market structure is established. Basing on a dataset 

gathered from AngelList6 (consisting only of companies publicly displaying their general and 

funding information) it has been possible to observe a steep increase in startup number between 

2012 and late 2014, with an average monthly growth rate of 35.7%.  

Another substantial fact emerged from the dataset resides in the progressive acceptance of 

wearable tech market within the investor’s community. Among the 7% of companies that openly 

disclosed funding details, the average series A round awarded is 429.649,23$; although, it has to 

be noted that this figure presents some limitations. First of all, the companies in the sample are 

obviously not representative of the whole industry. Secondly, it was not possible to consider 

funds collected from crowd funding campaigns in the dataset. Crowd funding has proven to be a 

fundamental source of early investments for wearable technologies (as in other innovative 

markets) for two main reasons: it can easily leverage users’ interest to provide new ventures the 

funds necessary to enter the market giving at the same time valuable snapshots about mass 

acceptance about new products to institutional investors. Additionally, crowd funding campaigns 

related to wearable-tech projects have yielded a consistent 45% success rate, highlighting rapid 

industry expansion, especially if compared to a 23% average rate for the whole “technology” 

category (Crowdfund 2013). Meanwhile, product delivery rate of funded projects is still not 

satisfactory: between 2011 and 2013 only 51% of the funded projects have delivered products on 

time. This gap between available funding and product realization could point to some bottlenecks 

within the supply chain supporting the development process; typical of industries still in their 

early years, where non-monetary expenditures (such as competence acquisition) make forecasting 

times and costs extra challenging. In management literature, Utterback and Abernathy (1975) 

labelled the aforesaid dynamic as market expansion un-coordination, referring to the set of 

unstandardized operations and practices among early-entrant firms. Although this aspect 

                                                
6 Leading web database for startup angel investments.  



 

 11 

obviously causes various types of inefficiencies throughout the entire productive process, it also 

represents a safety condition, allowing firms to be reactive to frequent environmental and 

technological changes.  

Even though market forecasts of fast growing markets are extremely appealing at first sight, their 

evaluation have to be balanced with a strategic and critical interpretation in order to be of any 

value for companies: even high-growth markets could present hazards and perils (Aaker & Day, 

1986). According to the two economists, a fast growing market is:  

“...neither inherently attractive nor unattractive because it is experiencing high 

growth. The real question is whether the firm can exploit the opportunities 

presented by market growth to gain a competitive advantage”. 

In fact, high growth markets are obviously more exposed to experience competitive 

overcrowding, where low entry barriers encourage a great number of players to enter the market 

even if the full sales potential has not developed yet (or it is not sufficiently solid to support an 

excessive number of firms), generating fierce competition. These conditions could introduce 

price-based competition before the product innovation phase has fully developed. On the other 

hand, the market share gained in growing markets is more valuable than the one gained in mature 

ones, as its growth is tied to the overall market development. This aspect is particularly relevant 

under a marketing perspective, since the first products which customers will perceive performing 

accordingly to their needs in a given market segment are likely to become the benchmark applied 

by users to evaluate subsequent purchases (Schmalensee, 1982). Thus, firms entering in verticals 

already presided by one or more leading firms will be forced to undertake a greater investment in 

advertising and brand-building activities in order to clearly communicate their product benefits to 

potential users. As a matter, wearable technologies are still facing challenges to gain solid 

product acceptance from the early majorities; hence, common users do not consider mere product 

performance a discriminating factor in purchasing decisions yet, as signalled by the low retention 

that wearable products are currently achieving. 
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2.4 - Competitive landscape 

This theoretical block is meant to clarify the competitive dynamics currently in place in the IT 

market. Understanding the competitive/cooperative logics underlying this environment will help 

readers to better interpret facts and insights emerged from companies’ case interviews later in the 

study. 

We are currently witnessing an era where the IT market is moving at a remarkable speed, both in 

terms of technological and business model innovations. The increasing pace at which the 

environment is changing and reconfiguring is also affecting the competitive logics according to 

which a multitude of actors interact, competitively or not, to create and capture value. In fact, the 

traditional antinomy between competitive and cooperative strategies is becoming progressively 

integrated by new hybrid approaches based simultaneously on elements of both (Bengtsson & 

Kock, 2000). Coopetitive business environments are characterized by actors collaborating on 

aspects such knowledge creation and the exploration of new products, while competing at the 

same time for market share acquisition. To practically understand what coopetition implies for 

firms, a brief example taken from the ICT market could be beneficial to readers. During the last 

decade the smartphone market, also characterized by high fragmentation regarding operating 

systems, experienced significant convergence towards coopetitive strategy alignments. In 2007 

Google established the Open Handset Alliance jointly with 84 firms in order to develop open 

standards for smartphone and mobile devices. This alliance allowed members to adopt Android 

OS as the same technical platform for their devices, actively collaborating to develop joint 

platforms to create a larger business foundation. On the other side, companies shifted competition 

from integral value proposition to firm-specific features embedded within the common platform 

(Rusko, 2013). 

In knowledge-intensive environments, the emergence of a coopetitive landscapes can produce 

different kind of benefits for multiple actors. First of all, users can have access to products and 
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services that work together as smoothly as possible. Considering the strong interdependence of 

wearable devices with the broader Internet of Things and smartphone ecosystems, products’ 

interoperability will be a consistent source of value for customers, who will be able to extend the 

use cases enjoying lowered compatibility entry barriers. From a firm perspective, this has double-

sided repercussions, especially in environments where achieving a stable user-base is considered 

to be one of the top priorities (Ritala, 2011). First, coopetitive environments can help to speed up 

the market building process by exposing potential customers to a wider product offering thanks to 

greater product standardization. Secondly, relying on common platforms can help firms to 

manage shorter product lifetime originated by unstable customer preferences and market 

immaturity. Firms are therefore required to increase their innovation efforts in order to achieve a 

solid product/market fit, testing and iterating multiple times different version of their products in 

the market. A coopetitive environment can play a fundamental role in this process by making 

companies sharing R&D risks and costs associated to enter new market segments (Gnyawali & 

Park, 2009), simultaneously reducing time-to-market necessary for testing new products. 

Furthermore, given the strong centrality that web services will play in the wearable technology 

market, network externalities7 will critically contribute to the competitive equation. As a matter 

of fact, new categories of information-based products will arise as a result of the increasing 

amount and accuracy of the data that wearable devices will be able to gather. Consequently, 

conquering broad adoption appears to be of primary importance also to incrementally achieve 

higher perceived product usefulness by users. In the same fashion as social networks, these 

services will be likely to incentivize interactions between groups of users, increasing at once both 

engagement and the value that end users will be able to extract from those services. In the 

academic literature, the importance of creating user networks to foster technology adoption has 

been thoroughly stressed (Galloway, Mappus, & Briscoe); as reported in their model, supporting 

                                                
7 In economics and business, a network effect (also called network externality or demand-side economies of scale) is 
the effect that one user of a good or service has on the value of that product to other people. 
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user interactions between different products helps potential customers to evaluate products and 

shape their expectations also in the pre-purchase phase, encouraging early adoption. On the 

contrary, this strategic direction optimizes firms’ performance mostly in the mid/long term as a 

result of the sacrifice of opportunistic behaviours in favour of a superior market quality. 

Conversely, the open ecosystem described above will coexist with an antithetical approach based 

on semi-closed hardware and software solutions (traditionally embraced by Apple), distinguished 

by total centralization in terms of hardware development. A crucial pain point that could 

undermine the validity of this strategy might spawn from the vast range of use cases for wearable 

devices, which might be difficult to be satisfied by a small set of devices. Besides, fully 

interoperable products can bring higher quality of the services developed, leading to a superior 

ease of use for final customers.  

Moreover, the reduction of the number of actors involved in a semi-closed and the credibility 

provided by a semi-closed platform might help dealing with institutional actors such health care 

institutions or municipalities for early testing and pilot projects. Beside that, adopting this 

strategic direction is proven to be complicated for companies that cannot rely on broad and 

uniform user/developer communities. In this regard, Samsung has tried to take distance from 

Android Wear developing its Tizen proprietary operating system expressly designed to run on 

Samsung wearable devices and smartphones. Unlike Apple or Google, Samsung struggled in 

fostering a solid developer community, which ultimately lead to sluggish growth of available 

applications (platform growth rate has achieved consistently lower results than Android Play 

Store).  

3 - Methodology 

This section is meant to explain the methodological approach used to answer the research 

questions upon which the thesis is based. Like the theoretical setting, the undertaken method 

relies on the combination of two distinct approaches to respectively examine the market both 
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from a customer and firm perspective. In the first section it will be developed the survey based 

study employed to infer the factors influencing user perception of wearable technologies. 

Secondly, the qualitative method used to analyse the case studies will be presented.  

As a consequence, the study will follow an inductive approach in order to pursue the analysis 

without a minutely defined theoretical framework. 

This approach has revealed highly valid to investigate patterns in users’ expectation following 

Technology Adoption Model key dimensions, basing on a survey approach. Successively, the 

approach has been followed to outline major challenges and enabling factors that companies are 

currently facing. Given he infancy of the wearable technology industry and the greater attention 

that product innovations receive over strategic issues, a research gap within the field literature 

can be spotted. Such methodology wallows to explain emergent phenomena basing on real-life 

cases, without the limitations imposed by rigid a-priori theoretical boundaries (Yin, 2013). 

Exploratory case study research strategies have proven to be especially relevant in early stage 

markets, where the context and the industry boundaries are not mature enough to be clearly 

defined. By comparing the challenges that different companies are facing addressing this market, 

it will be possible to underline common issues that are currently affecting multiple companies, 

potentially representing hurdles also for new entrants. 

3.1 - Customer discovery 

To examine factors affecting users’ consideration regarding wearable technologies, a quantitative 

approach was followed. In this particular case, setting up a survey has allowed to obtain greater 

level of control and quality over the data collection process compared to focus groups or semi-

structured interviews. Moreover, Internet submission has given the opportunity to enrich the 

survey with practical examples, allowing also respondents with unclear ideas about the subject to 

provide accurate answers. 
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3.1.1 - Sample 

The sample used for the research consisted of 78 people, gathered mainly from researcher’s 

personal network, social networks and direct email invitation. The group consisted of people 

ranging from 21 to 39 years old, both male and female, based in Europe and United States. It has 

to be mentioned that the composition of the researcher personal network and the channels used to 

recruit respondents might have influenced demographic characteristics. As a matter of fact, the 

respondents are likely to have an academic education and to be relatively young (median age 

resulted 24 years old). The sample has revealed rather small to draw general customer insights 

due to low engagement of Italian Wearable Observatory readers, heavily limiting the study to 

infer general conclusion about the whole population. To help participants calling to mind the 

concept of wearable device, an image illustrating the common products available in the market, 

alongside with generic app features was presented after filling personal details.  

3.1.2 - Survey design and variables 

As explained in the theoretical framework, the survey has been designed to measure the main 

variables of an adapted version of Technology Adoption Model by Davis (1989), through seven-

point likert scales. Scales have been developed to be relevant to wearable device industry. The 

questionnaire contained in total eight parts: a) general demographic information, b) perceived 

usefulness, c) perceived ease of use, d) perceived risk, e) social issues, f) purchase intentions.  

Demographic information 

To keep the survey short and to give priority to model variables, only age, gender and 

geographical origin was asked. After these brief questions, exposition to wearable technologies 

has been measured to understand users’ extent of comprehension of the subject. Lastly, 

respondents were asked to state if they were already owners of a wearable product. 

Perceived Usefulness 
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Perceived usefulness was measured basing on Davis’ scales, slightly modified to fit the wearable 

context. Firstly, after providing respondents an explanatory diagram about wearable technologies, 

the understandability of generic product features was assessed. Afterwards, perceived usefulness 

regarding the whole product category was measured. To get more detailed information, potential 

users behavioral changes driven by wearable products have been measured asking whether or not 

those devices might be of any help correcting wrong habits. Items were measured on a seven-

points likert scale ranging from Strongly agree (7) to Strongly disagree (1). 

Perceived ease of use 

Perceived ease of use was measured relying on to three main items. Given the scarce usefulness 

these devices are capable to provide if not used tied to apps and services, users’ perceived ability 

to find those was measured. Beside that, smartphone compatibility perception was taken into 

account to assess concerns about the need to change devices already owned by potential 

customers (Tornatzky & Klein, 1982). Lastly, European users currently own an average of three 

internet-connected device per person (Payne, 2013), this figure is particularly relevant to 

underline digital clutter phenomena, where users are not able to keep up with the increasing level 

of interaction required by multiple devices. This factor was measured asking respondents to 

assess the bother of having to charge one extra device.  

Perceived risk 

As mentioned earlier in the research, disclosing personal biometric information with third parties 

could be perceived as a critical issue by users (Alger, et al., 2014). Moreover, the ambiguity 

regarding privacy policies about data ownership and the process (if any in place) to ensure data 

portability might influence purchase intentions, affecting the ability to effectively migrate from 

one service to another. Risk analysis proceeded following three main stages. Firstly, general user 

propensity to self-quantification was measured. Afterwards, perceived risk of data misuse by 

third parties was measured to assess generic trust in service providers. Beside that, users’ willing 
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to exclusively dispose of their information was lastly quantified. 

As mentioned earlier in the study, high product heterogeneity and fast technological evolution are 

sensibly shortening product lifetime (de Vries, 2014), exposing users to premature obsolescence 

of purchased devices. Measuring customer concerns on having to replace their device 

prematurely formed the last closing question.  

Social issues 

Social/cognitive factors have been measured on three main levels, gradually shifting from a 

social to a personal perspective. On the first plan, users’ perception of social influence has been 

measured asking whether or not wearing such devices in public is likely to be considered socially 

accepted. Then, given the technological connotation these products still have, alignment between 

existing product designs and customers’ style has been observed. Alongside with these 

dimensions, wearable products contribute to express (like clothing, jewelry, etc.) wearer’s 

personal value system. Hence, given the currently narrow offer regarding product designs, users 

might find difficult to choose devices suitable to define their personal values, consequently 

sacrificing their self-representation uniqueness. Measurement of the effect of this dynamic has 

been performed asking the extent to which respondent perceived as uncomfortable experiencing a 

situation where other people (colleagues or friend) is wearing the same accessory.  

Sentiment toward purchase 

User attitude towards potential purchase of wearable products has been observed on three 

different levels. This estimation can be considered a proxy for users’ interest towards wearable 

products. On the other hand, the small dimension of the sample and the constructs used limit 

sensibly the extent according to which this section can be considered as a precise estimator for 

buying behaviour.  
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3.2 - Case studies 

In order to analyze the market from companies’ point of view, an exploratory approach relying 

on multiple case studies has been undertaken. A case study approach has revealed particularly 

valid due to its flexibility and its suitability to capture emergent patterns from a variety of 

sources, maintaining the ability to provide derived concepts, hypotheses and new theoretical 

elements (Crowe, Cresswell, Robertson, Huby, Avery, & Sheikh, 2011). Case study approach is 

the most suitable method to investigate “how” and “why” questions focusing on contemporary 

events. In particular, “how” questions will be used to understand the strategic postures shaped by 

companies to effectively address the market. Conversely “why” questions will be exploited to 

understand the environmental factors that led to the adoption of the aforementioned strategies. 

Given the little amount of quantitative data available from startup companies and young projects 

(often unstandardized and difficult to compare), a qualitative approach is the best possible option 

to observe the phenomenon in its real-life setting. Nonetheless, the immaturity of this market 

might drive companies’ decisions basing on soft issues and factors not amenable to direct 

quantification. For this reason, case studies have allowed to obtain an holistic view, being prone 

to be smoothly integrated by a wide range of evidences, documents and secondary data; 

sustaining the choice of following an interpretive research philosophy (Bryman, 2012). 

Secondary data support will not be guided by an established theoretical setting but rather 

employed in an inductive way to clarify or discuss emergent issues about the insights that will 

emerge throughout the interviews. To get a clearer picture of the market, relying on multiple case 

studies, ranging across different type of actors and business verticals has demonstrated highly 

valid to derive more robust common findings compared to use a single case approach (Yin, 

2013). In fact, the replication logic underlying this methodological approach allows to test the 

importance of the findings emerged across multiple interviews, eventually highlighting the need 

for further research.   
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3.2.1 - Interviews 

The semi-structured interview approach has been used to build all the case studies presented in 

this study. This method is a solid way to address the tradeoff between the constraints imposed by 

a rigid structure and the ability to account for nuances emerging from the observation of actors 

operating in different contexts. According to Saunders (2007), semi-structured interviews are 

suitable to ‘find out what is happening [and] to seek new insights’. In this regards, this research 

aims at developing the following subjects: 

1.   The aspects that have received more attention during the product 

development/implementation stage, focusing on investigating the enabling factors and 

resource bottlenecks affecting the process. 

2.   The value propositions of the interviewed companies and how does it relate with different 

customer needs. Here the focus will be posed on the market receptiveness towards 

innovative products and the pain points encountered implementing wearable technologies. 

3.   Perceived competitive landscape in the market segment of interest and the attitude toward 

competition and cooperation with third parties. 

The interviews have been slightly adapted to better account for the different market segments in 

which different actors are operating. When possible, interviews have been conducted face-to-face 

in order to get superior quality and to overcome potential misunderstandings about the nature of 

the questions, facilitating the fluidity of the discussions. When not, the interviews have been 

performed using Skype or by telephone. Lastly, e-mail correspondence has been used mainly 

during the data analysis stage to get minor clarifications on specific matters, consequently 

reducing the risk of misinterpretation of the gathered information.  



 

 21 

3.2.2 - Actors involved in the research 

Given the basis of this work consists on a current snapshot of the market conditions that 

companies have to face, no a-priori sampling criteria has been set up concerning the type of 

actors involved. On the other hand, to get meaningful and relevant data, companies included into 

the study were required to have a ready and marketable product or, if not possible, to have 

completed at least the first prototyping phase. This condition is necessary to ensure that the 

interviews could easily deal with the broad range of activities and resources required to bring a 

product or service based on wearable technologies to the market, avoiding at the same time blind 

spots in the research. Moreover, except for Sendrato, most of the companies are to be considered 

as startups, therefore unable to exploit eventual economies of scale or synergies arising from 

parent companies.  

3.2.3 - Data analysis  

In order to facilitate the data collection and analysis process, all the conversations were recorded 

and transcribed following an interpretive approach, where all the quotes and insights relevant to 

the study have been identified. Secondly, data has been categorized around the central topics 

emerged from the questions following a bottom up approach (consistently with the exploratory 

and inductive nature of the research); this categorization provided a general outlook about the 

areas of discussion pertaining to the study from the ones unable to provide any value. During the 

process, patterns of recurring subjects have been also identified, allowing to underline issues to 

be further investigated through the aid of secondary data and resources.  

Finally, the time horizon of this study is cross sectional since the data has been collected between 

January and April 2015. Even though this research might become less relevant in the future due 

to technological developments in the wearable market, the present study finds its validation in the 

analysis of potential market directions in the wearable technologies’ ecosystem basing on its 

current status.  
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4 - Customer Analysis 

This chapter will report and discuss the results emerged from the survey study analysis. Those 

results will be compared and contrasted with secondary data in order to make a better sense of the 

interpretations. This block is going to proceed following the variable structure explained in the 

survey design chapter. The sample is mainly composed by people currently not owning wearable 

devices (only 17% of respondents is currently using wearable devices), even though 75% of the 

sample appeared to have been exposed to wearable technologies. On the other hand, 23% 

admitted not to have fully comprehended their core features.  

4.1 - Usefulness 

After presenting a diagram summarizing the main product features of the most common wearable 

products in the market, respondents demonstrated a high likelihood of perceiving the value 

propositions as clear and understandable, with an average score of 4.57 and a standard deviation 

of 1.44. Regarding usefulness, respondents have showed only a modest likelihood in perceiving 

the whole product category as fairly useful, with a mean score of 4.07 (on a seven point likert 

scale) and a standard deviation of 1.57. On a personal level, the situation appears to be slightly 

worse: users showed a lower likelihood to perceive wearable devices useful in their daily routine; 

with an average score of just 3.61 and a standard deviation of 1.52. It is worthwhile to be noted 

that these questions were answered after showing to respondents a diagram summarizing the most 

common features for fitness trackers and smart watches currently available in the market 

(appendix 1). The discrepancy between category and personal usefulness signals that respondents 

recognize, to some extent, value in the general tracking features even not being enough to make a 

meaningful impact on user lives and habits. 

Lastly, respondents were asked to choose from a list of common use cases the ones that they felt 

more suitable to their needs. The results are in line with a study performed by Accent Marketing 
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Services performed in February 20158. As it can be noted, sport-tracking features appeared to be 

the most relevant ones for users, confirming the slightly greater relevance of passive9 devices like 

smartbands, over smartwarches and interface-related functions. Secondly, it emerged that second-

screen features can represent a consistent source of value for users. In this research, second 

screen features are to be intended mostly related to fast access to smartphone notifications, even 

though real-time and context aware content is in its initial development and likely to play an 

important role. For this reason, designing wearable products capable of working independently 

from smartphones does not seem to be a compulsory priority for companies in the very short 

term. Conversely, it has to be pinpointed that building products firmly depending on smartphones 

does not coincide with duplicating their core features. In fact, wearable devices should be at most 

considered as fast interfaces to access their most basic feature without overlapping excessively. 

Secondly, monetary incentives, such as discounts on accessory products or partner ones can 

represent a good strategy to drive initial adoption, given the high sensibility of users to this 

category of incentives (PwC, 2014). Strategies based on positive reinforcements are beginning to 

be implemented mostly in B2C environments; for instance, American health insurance providers 

                                                
8 (eMarketer, 2015) 
9 The term passive is used in this research to identify devices not embedding a screen interface for user interaction. 

Figure 2 - Survey respondents wearable features prioritization 
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are starting to offer plans with lower premiums for customers wearing health trackers (e.g. Oscar 

Health Insurance). For this reason, given that impactful use cases are still in their infancy, 

strategies based on tangible benefits can represent a consistent source of value in the short term. 

Maximalistic strategies (adding as many features as possible to a product) followed for example 

by Samsung10, could be counterproductive if not coupled with specific ways to be exploited by 

users, strengthening the perception of wearable devices as fully functioning microcomputers 

meant to be wrist worn. Furthermore, as expected from a relatively young sample, health 

monitoring features do not seem to be a top priority although this figure is expected to gain 

greater importance within an older audience. The lack of awareness for these kinds of solutions 

also derive from the limited implementation of such technologies by healthcare institutions. As 

will be further explained later in the study, building wearable monitoring systems officially 

integrated by healthcare institutions is further complicated by a lack of knowledge on how to 

implement such systems and the impact of the resulting benefits on treatments’ cost structures. 

4.2 - Ease of use 

Almost every wearable device relies on updated Bluetooth interfaces to synchronize information 

with smartphone apps and web services. This poses potential compatibility problems in the sense 

that some handsets might be incompatible with Bluetooth 4.0 standards, making impossible for 

users to transfer their data on the web. This does not seem to be a concerning issue for Apple 

devices as compatibility for the most diffused wearable devices is assured for handsets old up to 

four years. Conversely for Android handsets the issue might represent a problem since the 

installed base is greatly fragmented across different OS versions11. Beside that, respondents 

showed low likelihood of perceiving smartphone compatibility as an issue, with a mean score of 

2.18 and a standard deviation of 1.44. This finding is not to be considered alarming since Android 

                                                
10 Samsung most recent Gear2 smartwatch almost replicates the technical specifications of a smartphone. 
11 e.g Android Wear smart-watches work with less than 25% of Android devices (Google, 2014). 
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devices produced by Samsung (currently retaining 24.5% of the entire smartphone market12) are 

likely to be the most diffused and generally broadly supported by wearable makers. Afterwards, 

respondents have showed consistent likelihood to feel confident about the ability of finding 

applications and services to potentially use wearable devices in the most valuable way possible. 

Mean score accounted 4.46 with a standard deviation of 1.65. Also for the wearable ecosystem, 

compatible apps are meant to be found on the well-known iTunes/Play stores, this finding is 

totally aligned with the ease of use and the centrality of such platforms. Regarding device 

overcrowding, surveyees have demonstrated quite neutral in considering owning an additional 

device as bothersome, with an average score of 4.02 and a standard deviation of 1.85. The 

uncertainty flagged by the latter figure deserves further attention; in fact, devices are likely to be 

perceived as bothersome when requiring frequent interaction “outside” the actual device usage 

(e.g. charging, manual software updates, routine maintenance, etc.). This uncertainty is likely to 

be dependable on the great differences in battery performances across different wearable product 

categories13. The fundamental importance of battery life has also surfaced when asking 

respondents to prioritize different product aspects, awarding the first place, followed by design, 

price and the set of currently available apps (graph to be added in appendix).  

4.3 - Privacy risks 

Given the strictly personal nature of the data gathered by such devices, privacy issues will be 

thoroughly examined in this section. First of all, users have demonstrated not being worried about 

gathering such a wide range of information about them through an internet-enabled device. 

Average score awarded 3.44 with a standard deviation of 1.74. The low score is perfectly aligned 

with the current trend of exchanging potentially sensitive information in order to get access to a 

given service. The subject has been already widely discussed for social media platforms, where 

                                                
12 (IDC, 2015) 
13 Recently launched Apple Watch will require to be charged about once a day (Apple, 2015), while fitness trackers 
generally require to be charged once a week.  
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users (consciously or not) trade part of their personal information to get access to essential 

networking tools, generally for free (Zheleva & Getoor, 2009). Secondly, users have 

demonstrated a prudent likelihood not to be concerned about potential improper uses of their 

information by service providers, showing at the same time high uncertainty about the issue (with 

a mean score of 3.56 and a standard deviation of 1.92). On the other hand, the willingness to 

exclusively dispose of their data (being able to decide if and how to distribute it) was perceived 

as highly valuable by respondents. The measurement reached an average score of 4.85 and a 

standard deviation of 1.58. 

These findings highlight users’ inadequate understanding of the implications that privacy policies 

employed by companies can have on data collected through wearable devices and on final users. 

To meaningfully state whether or not this could really represent a threat for customers, a cross-

comparative analysis on privacy policy documents of five of the most diffused wearable 

producers (Bodymedia, Jawbone, Fitbit, Nike, Basis) has been put in place. 

This digression will proceed explaining the common traits found in the privacy policies (easily 

accessible from companies’ home pages), afterwards the most notable peculiarities of each will 

be outlined. To start, this study has followed a purely interpretative approach due to the total lack 

of a common juridical language; the absence of an integrated legal framework makes these 

documents remarkably difficult to understand, often using different expressions to describe the 

same concepts. The first fact emerged analyzing privacy agreements is that, if not differently 

specified, companies have exclusive property over users’ data. Between the considered 

companies, only BodyMedia and Basis openly specified the acquisition of property rights 

concerning user data and information acquired through its device. In this regard the remaining 

companies make impossible for users to avoid their devices from synchronizing with their online 

platforms, generating a de-facto monopoly over user-generated data. Moreover, users cannot 

directly retrieve their raw data without going through device vendors’ services. Although this is 

quite irrelevant for the general public, it is an additional signal of little transparency within data 
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disclosure practices. 

The second most delicate issue pinpointed consists on how these companies treat user 

information when interacting with third party providers. First of all, when required by law or 

forced by business interests (such as M&A or business liquidation) companies are obliged to 

disclose user information, taking care of warning customers in advance. This finding is rather 

unsurprising since lots of web companies (e.g. social networks) that collaborated with other firms 

or institutions by providing users personal data in extraordinary circumstances. On the other 

hand, except for Jawbone and Nike devices, the rest of the companies under scrutiny reserved the 

right to share or sell aggregated data (not attributable to a single user) with third parties for a 

wide range of purposes: scientific, market research, promotional, etc. Advertising companies are 

likely to pursue consistent investment to get access to such source of information in the 

foreseeable future; in fact, even though anonymized, these data sources can exponentially 

improve accuracy of demographic profiling (better understanding of macro geographical areas 

and trends) and user targeting. As a consequence, the statement that anonymizing data (hiding 

name and surname) can avoid direct effect on final users’ lives can be defined as a misconception 

(McEwen & Cassimally, 2014). For instance, mining aggregated data from different sources 

could lead to infer additional information about a particular user category. An extensive debate 

has originated about whether or not companies should be allowed to trade and exchange data and 

the types of analyses that should be legally limited. The business relevance of these types of user 

information has been signaled also by companies like Facebook, which is entering this space by 

acquiring Moves, a Finnish fitness tracking mobile application. In a market where revenues from 

desktop advertising are declining and forecasted to be outperformed by mobile between 2015 and 

2016, this strategy seems to be suited to help defending future profitability on Facebook’s first 

source of income.  

Moreover, specific breakdowns about the type of data collected are hard to find in privacy 

policies documents, extreme cases are represented by Misfit and Nike, which do not explicitly 
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mention data generated by wearable devices at all. Conversely, a good disclosure example is 

represented by Fitbit, which releases the full list of information generated and exchanged each 

time one of their devices is connected to an internet-enabled device. It is likely that this open 

disclosure is a direct consequence of the high market penetration in the corporate landscape14, 

where privacy requirements on employees’ devices are more severe. 

In those cases where companies allow third party developers to access the data generated by their 

devices through API15 systems, a different kind of issue arises: how should the relationships with 

third party service providers be regulated? As a matter of fact, all the companies analyzed specify 

what kind of information third parties can get access to; beside that, rule setting on how that data 

should be used, managed and stored in order to ensure safety is delegated to third party 

developers themselves. This issue creates “blind spots” in the sense that applications are often 

developed by small teams, which might not have the resources or the know-how to formulate a 

clear and solid privacy policy. This issue embodies advantages and disadvantages at the same 

time. Firstly, a less regulated environment could foster innovation and help to further develop the 

entire market (Grabowski, Vernon & Thomas, 1978): being able to test without constraints 

diverse type of services in such an immature context could help to find meaningful products for 

customers. As mentioned earlier in the study, the need to develop an industry ecosystem aiming 

at finding right value propositions is a key priority to improve wearable devices’ adoption and 

retention rates. Therefore, the lack of an established legal framework could be also seen as an 

enabler of the product innovation phase, contributing to the shift from early adopters to the early 

majority.  

To conclude, it is possible for users to consider sharing personal information as a way to 

contribute to the development of valuable services in the future. On the other hand, to enable this 

                                                
14 One of FitBit’s revenue streams comes from corporate wellness/health programs (Fitbit, 2015).  
15 Abbreviation for “application programming interfaces”: a set of functions and procedures that ensures and governs 
the access to the features of a service.  
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phenomenon it is required to build trust among customers about the use of their data and the 

actors able to access it (either for commercial or research reasons). Even if rule setting would 

allow a greater degree of control over this process, it is likely that trust will be built leveraging 

transparency on a wide array of aspects. As mentioned earlier, imposing strict rules in the 

expansion phase of a market embodies the risk of undermining the basis of its growth. At the 

present time imposing transparency and disclosure obligations for companies dealing with 

sensitive information would be more realistically implementable, clearly requiring less time than 

developing a complete legal framework.  

Moreover, narrowing information asymmetry between companies and customers, the latter would 

have increased ability in discriminating between services following common sense regarding 

privacy matters from the ones operating in opportunistic ways. This dynamic of self-market 

regulation would confer an initial set of rules upon which regulators and institutions would be 

able to build a solid legal framework. Nonetheless, imposing transparency would also have the 

side effect of partially shifting revenue streams away from data/information selling, making 

proprietary value propositions more critical for company survival. As a result, more resources 

would be directed in developing better services for users, speeding up the market consolidation 

process. 

4.4 - Social and aesthetic factors 

It has to be stated preliminarily that smart glasses and eyewear have not been included in the 

study due to their little availability in the European market and for the scarce familiarity that 

general users have with this product category. In fact, except for Google’s project Glass, smart 

glasses are still facing a pre-market testing stage and it will be likely to see these products 

becoming relevant approximately next year for the general public. Excluding eyewear from the 

survey study has increased the clarity and the focus of the whole section, allowing focusing only 

on the most diffused devices and features. 
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Overall, social factor analysis revealed mixed results concerning opportunities for wearable 

technologies adoption. First of all, respondents have demonstrated high likelihood not to perceive 

negative social consideration as a concern when publicly embracing this family of products, with 

a mean score of 2.37 and a standard deviation of 1.44. This finding is in contradiction with the 

general idea of considering wearable devices as technological gadgets instead of fashionable 

garments. This conflict is likely to be caused by the young age of the sample: millenials are more 

likely to consider the relationship between technology and personal life less invasive than older 

people. As common in consumer electronics, cheap materials like rubber and plastic have been 

widely used to keep costs down in the production side, contributing to foster the conception of 

wearable devices as utilitarian gadgets (Endeavour Partners, 2014). On the other hand, they are 

still likely to be valuable for people willing to express their positive attitude toward self-

quantification and a healthy lifestyle. Albeit, some contexts might not be ready to consider 

wearing technology as a form of self-value expression nor beneficial. For instance in the past, 

Bluetooth headsets expressed the wearers’ need to receive or make a call at any time, which 

remarkably limited their usage in contexts characterized by frequent human interactions. 

Furthermore, repliers have demonstrated low likelihood to perceive the seek for style uniqueness 

as a limitation in wearing such devices in public, reaching a mean score of 2.59 and a standard 

deviation of 1.51. This finding reinforces what explained above: users are not yet likely to 

purchase them in order to differentiate their self-image (as it happens for jewelry and design 

accessories), given the prominence of the technological side over design. Lastly, respondents 

have showed low likelihood to perceive devices in the opening example to be only partially 

aligned with their current style, with a mean score of 3.70 and a standard deviation of 1.44. 

The aforementioned findings represent a good starting point to infer eventual future product 

strategies which might be employed by companies. First of all, this section highlights fairly 

positive clues regarding adoption due to the less relevance that social stigma has on a young 

audience. On the other hand, further improvements need to be achieved regarding design and 
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product quality. Developing new marketing strategies focusing on making customers aware of 

technical product specifications and feature sets in the first place might not reveal as a successful 

strategy if not coupled with an insightful value proposition. Also, strategies undertaken by Apple 

and Google seem to be aligned with this hypothesis. The former, a traditionally design-oriented 

firm, has reached outstanding sales result with its new Apple Watch models: analysts estimated 

that the company has reached almost 3 million devices pre-orders in the first two weeks (more 

than Google and its partners were able to reach in a year with the Android Wear platform), 

making the recently presented product one of the most profitable products. It has to be noted that, 

compared to competitor offerings, Apple Watch does not yet offer any technical feature capable 

of originating a source of unfair advantage except for the high integration within the whole Apple 

product ecosystem. Therefore, the credit of this robust traction is likely to belong in the strength 

of the Apple trademark and the great attention to product quality and the developer community.  

Even Google has raised the concern of developing aesthetically pleasing devices during its Glass 

project. Google Glass (launched for the first time in 2013) has been the first example of widely 

publicized smart-glasses pioneering the eyewear industry. Even though the pilot project is 

currently discontinued, it has been very useful to gather a great amount of information on a wide 

variety of issues that could be able to influence future mass market commercialization. Product 

design has been recognized to be a fundamental factor to drive the adoption of wearable 

technologies to the extent that the second iteration of the project will be brought forward in 

partnership with Luxottica Group16. The complexity that big established technology-oriented 

companies experience in building high quality product design and brand awareness has become a 

top priority in the wearable context, eventually forcing companies to outsource part of the process 

to companies focused on design. Following this example, it is evident that the need of new 

resources and competences do not lie just in strictly technical aspects of a new technology, new 

ways of conceiving product design are a priority needed to improve products’ look and user 

                                                
16 Italian holding operating in the eyewear industry, comprising brands such as RayBan, Persol and Oakley. 
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perception. That said, outsourcing an entire segment of the product development process might 

not result affordable for small or medium sized firms. In these cases, the most common courses 

of action are represented mainly by two strategies. First of all, finding partners to pursue co-

branding strategies might lead to early acceptance by capitalizing partners’ brand image. 

Moreover, within the retail and fashion environment, buying a given product is not considered 

embracing technological innovation by users. Therefore, taking distance from the technological 

side of a product can be considered as a potentially winning and cost-effective strategy. In this 

regard, Withings (producer of a wide range of internet-connected products related to wellness and 

fitness) is launching fitness trackers designed to look like stylish minimalistic analogic watches, 

limiting the technological side exclusively to the smartphone and web interfaces. This course of 

action can prove that wearable devices can be designed following approaches prioritizing design 

and product “wearability” in the first place: they should be perceived as worthwhile to be worn 

independently from their technical capabilities. For resource constrained companies this might 

also translate in fully exploiting in-house technical capabilities in order to reach greater levels of 

miniaturization, trimming down the “wearable” element of the product (pins, clips etc. are likely 

to be worn more seamlessly by users in a wider range of ways). The equalization between design 

elements and the technical ones brought to success extremely simple products like Nfc-enabled 

rings17, greatly well received by public, awarding 363,241$ in a single crowdfunding campaign. 

The great achievement that this product has reached underlines that successful wearable products 

are also the ones focusing on peculiar and specific use cases, in this case triggering internet-

enabled actions, while keeping the design close to traditional products in order to avoid 

interrupting the familiarity that users have with the product category. 

                                                
17 Rings capable to trigger specific actions (internet-enabled or not) when in contact with specific objects.  



 

 33 

4.5 – Sentiment toward purchase 

User sentiment toward purchase have revealed to be aligned with the findings explained above. 

First of all, respondents have demonstrated modest curiosity toward the product category, being 

fairly likely to try wearable products for testing purposes (mean score awarded 3.81 with a 

standard deviation of 1.76). On the other hand, the interest in a potential purchase has showed 

slightly worse results. Respondents perceive less interested in buying a wearable device at the 

present time (at an average price of 120$1) with a mean score of 3.12 and a standard deviation of 

1.79. The low interest revealed regarding a hypothetical purchase is aligned with the common 

belief of considering wearable technologies more likely to be embraced by tech-savvy early 

adopters; this target is more likely to adopt new technologies just for novelty’s sake and possess 

the knowledge required to extract more value from new products compared to an average user.   
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5 - Case studies 

The section previously presented provided a snapshot of users’ attitude regarding the main 

variables affecting the consideration that a sample of potential users has about wearable 

technologies. In order to assess if actors in the market are undertaking strategies capable of 

creating value to gather and retain new customers, a case study approach over multiple market 

segments has been followed. To have a clearer picture on how companies are currently 

addressing the market and the challenges they are currently facing, small and medium sized 

ventures have been selected in order to limit potential biases deriving from economies of scale 

and synergies with existing products characterizing larger enterprises. As explained in the 

methodology section, interviews have been performed following a semi-structured approach. 

This allowed to observe emergent patterns from different industries while addressing the 

limitations imposed b a rigid structure. The subjects surfaced during the interviews have been 

verified and examined through a wide range of secondary data. Academic journals, consultancy 

reports and third party interviews were used to deepen the insights emerged during the 

interviews. When possible the interviews have been conducted face-to-face to obtain more 

accurate data. When not the interviews have been carried on Skype or by telephone. Email 

correspondence has been finally used to get minor clarifications on specific matters in order to 

reduce the risk of misinterpretation of the findings. Companies were also required to have a 

marketable product or, at least to have completed the first prototyping stage. This allowed to 

obtain direct first-hand insights from companies that have recently faced all the nuances of such a 

complex process from start to finish, giving the opportunity to clearly highlight bottlenecks and 

enabling factors. Moreover, to enrich the analysis of the market from a macro perspective, a 

Danish research center involved in the healthcare ecosystem and an Italian startup acceleration 

program focusing on wellness/fitness products have been also taken into account. To help readers 

get an overview of the companies and actors involved, a summarizing table can be found below. 



 

 35 

Company/Individual Market Segment/focus Country Description 

Horus Technologies Healthcare, Eyewear Italy Eyewear wearable assistant 
for visually impaired people 

TZOA Environment Canada Wearable enviro-tracker for 
air quality monitoring 

Sendrato Entertainment Holland Smart wristband for music 
festivals 

Technogym Accelerator Wellness/fitness Allowed to observe 
emegeItaly 

Acceleration program for 
fitness/wellness wearable 
ventures 

CopenRehab Healthcare Denmark Research center for 
wearable implementation in 
lifestyle diseases treatment 

 

5.1 - Horus Technologies 

Horus Technologies is an Italian company based in Milan, developing wearable technologies to 

assist visually impaired and blind people translating the surrounding context into vocal 

instructions and explanations. The first version of the device (used for testing and to get early 

user feedback) was composed by two small cameras to be mounted on the frame of a standard 

pair of glasses with an earphone output. The core idea at the basis of the project is to ameliorate 

the shortcomings caused by visual impairment or blindness with a device capable of enhancing 

users’ cognitive skills. At its current iteration, the device can assist users on a relatively wide 

variety of situations: 

●   Mobility support: through pedestrian crossing and traffic light recognition the user is 

more autonomous to move without constant personal assistance. Moreover, these features 

can help blind people to overcome architectural barriers (particularly present in central 

and southern Italy). 
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●   Object recognition: the system is capable of recognizing objects, making them easier to 

locate.  

●   Text reading: Horus device can read ready any kind of text in a wide variety of contexts 

(restaurant menus, expiration dates on food packages, street addresses etc.). In the product 

testing stage, this feature has revealed to be one of the most valuable ones because of its 

ability to narrow the dependence on braille alphabet or documents specifically designed 

for visually impaired people. 

●   Facial recognition: the device is capable of recognizing known persons using a 

proprietary facial recognition algorithm coupled with Facebook integration. 

●    Gesture interaction: most of the interaction that the user has with the device is carried 

through hand gesture recognition. This feature will gain particular relevance when third-

party services and smartphone features will be able to be accessed through Horus device, 

giving the opportunity to build a comprehensive personal assistant for handicapped 

people.  

The interview with Luca Nardelli, CTO and co-founder, has allowed to examine a vast range of 

critical issues (particularly relevant for small ventures) for the wearable device market. Firstly, 

even though most of the modules required to build the product are very similar to the ones 

commonly used in augmented reality applications, the team developed the whole feature-set 

following an ad-hoc approach due to the lack of a specific framework designed to address 

wearable technologies, which consistently increased time-to-market and engineering efforts. On 

the other hand, common frameworks are not likely to spur unless common patterns on features 

and use cases will emerge. According to Horus co-founder, this process is less complex for the 

healthcare environment since most of the use cases are already defined (impairments, diseases 

and physical constraints) coupled with a specific user target. This can be considered the main 

difference between the general consumer market and the healthcare one. In the former, wearable 

devices can be helpful in signaling diverse issues regarding user lifestyle (e.g. irregular sleep, 
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irregularity in physical activity etc.) without being able to meaningfully resolve or improve the 

situation. The absence of valuable services able to provide meaningful solutions is caused by the 

complexity of defining the relationship between lifestyle-related issues and the entity of the 

actions required to ameliorate those. In the healthcare sector those circumstances are basically 

overturned: since the problems to be addressed are clearly defined and the boundaries of the 

process to conceive products to tackle them are more delimited, solutions can be formalized with 

the help of medical science rigor.  

Moreover, given the handicap Horus is dealing with, building an immersive experience requiring 

the least amount of input by the user is a top priority, hence the choice of employing an interface 

based only on audio feedback appears to be justified. Although, at the time of the interview, the 

device still required a consistent amount of interaction with the user. For instance, the device was 

still not able to discriminate which was the text to be read in situations characterized by high 

complexity, requiring the user to point it with the index finger. The long term goal for Horus 

device (and for similar competence enhancing devices) is to understand the situation in which the 

user operates in order to provide only timely and highly relevant information. According to Horus 

product roadmap, all interface related issues will be addressed only when the main modules of 

the product will be fully functioning. The time-span to complete this process has demonstrated to 

be repeatedly extended by the scarcity of competences available in the job market. According to 

the CTO, finding engineers able to develop computer-vision products with limited computing 

power, imposed by ergonomic requirements on device size, is revealing to be a major bottleneck 

for the Milan-based company. This is also confirmed by the experience of Empatica, another 

Italian tech company developing a smart band capable of detect and monitor epilepsy seizures. In 

order to attract the resources and the skillset required to market a complete product, the company 

has been forced to expand its network to American universities and institutions. As common in 

the entrepreneurial field, Horus Technologies has been incubated into a generic accelerator (not 

focusing on any specific market or vertical) by Working Capital, managed by Telecom Italia. 
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Those kind of accelerators are still the most common within the Italian landscape, where the 

startup environment has not faced proper growth yet. Currently, the diffusion of industry specific 

business accelerators has allowed to address bottlenecks related to competence-specific issues, 

although requiring higher equity stakes compared to generic ones. Even though in this case the 

functional side of the product has greater relevance over the purely aesthetic one, the team was 

forced to pursue a second iteration to address both technical and design major concerns emerged 

from user feedback. First of all, the first version of the product was meant to be “clipped-on” (as 

shown in the image below) to a standard pair of glasses, practically forcing the user to necessarily 

wear a pair of those. For this reason, the device has been redesigned to be worn comfortably 

without the support of standard glasses. This choice has also increased the level of ergonomic of 

the whole solution, distributing the weight of the device on both sides of user’s head. In this 

section of the interview ergonomic has surfaced to be a central point for wearable devices. 

According to Horus co-founder, in order to make wearable technologies mainstream also in the 

general market, reducing the size of the devices it is needed to open the possibility to design 

product resembling more closely the ones already diffused in everyone’s lives. This could also 

lighten the heavy technology-oriented perception of these products, eventually encouraging 

fashion and retail companies to get into the competitive game partnering with hardware 

manufacturers or developing their own solutions.  Secondly, during user feedback sessions, 

concerns regarding design and the form factors have also emerged. Since the product deals with a 

physical disability or impairment, the device should be the least recognizable as possible. Early 

testers have mentioned the necessity to conceive a product capable of narrowing the social 

difference between an impaired and a normal individual; therefore, the necessity to design a 

device discreet enough to avoid exposing excessively the presence of the impairment.  
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Eyewear-related products for the general consumer market such Google Glass have raised 

concerns about privacy issue regarding their capability of recording short videos or taking 

pictures.  

Privacy-related issues have been considered a top priority since the very first stages of product 

development, given the strict requirements imposed by healthcare institutions in order to patent a 

product. On the other hand, during the pre-product research stage, the team has highlighted that 

people interacting with a person using Horus device were not concerned about violation of their 

privacy, considering wearable devices with healthcare purposes more trustworthy than the 

general consumer ones. Privacy issues were particularly critical regarding facial recognition 

features, where information of other individuals are gathered and processed in order to give 

feedback to the user. According to Horus co-founder, every component of the product has been 

built treating privacy as if it was a primary feature of the product itself. This strategy (commonly 

called privacy-by-design) has allowed to address privacy issues in a proactive manner rather than 

a reactive way. Ensuring privacy safety from the early product development stage, avoiding to 

treat privacy as an optional aspect of a product, can help companies to keep hidden costs low 

(especially if concerning hardware products): product adjustments driven by privacy issues will 

require less radical interventions when relying on an established framework compared to reactive 

strategies. Practically speaking, the device stores only the main somatic traits that it needs to 

Figure 3 - Horus product versions 
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compare against social network databases to infer the identity of a person using a proprietary 

algorithm: storing the least amount of information possible allows to decrease the exposure to 

privacy risks for stolen or lost devices. Secondly, all the data gathered by Horus device are 

encrypted and stored in servers directly accessible uniquely by users as a backup in case of 

device switching or for integrating with other services through API-based systems. 

During the interview with Horus co-founder, the importance of strategically choosing between 

building a closed product against allowing third parties to build their services on top of Horus 

product has arisen. According to Mr. Nardelli, Horus will be likely to pursue the development of 

an open ecosystem for a wide variety of reasons. First of all, in the foreseeable future, the number 

of devices connected to the Internet will reach 18 bn units in 2018 (Business Insider, 2014). In 

this context, building an all-inclusive personal assistant for blind people requires to take into 

account the broader development and pervasivity that the Internet of Things trend will reach in 

the next few years. In this regard, building a device able to interact and integrate with a wide 

variety of other products, reducing friction for the user, will be a big priority in order to ensure an 

“immersive” experience. That being said, Horus product strategy is currently focusing on 

building the core product and basic features, allowing other developers build their services on top 

of Horus platform. Following an open approach will allow Horus to tap into two main strategic 

benefits. Firstly, it will make possible to address problems outside the original scope of the 

product leveraging a larger developer community. On the other hand, it will let the company to 

pursue co-creation strategies in which consumers and other developers can access to the value 

creation process, helping to make the product more tied to customers’ needs (e.g. developing 

services tied to specific user communities or demographics). Indeed, the second iteration of the 

product will comprise a set of sensors that will be openly accessible to developers, aiming to 

extend features beyond visual assistance. 

From a commercial standpoint, the company was initially planning to partner with Italian 

healthcare institutions in order to reach a very specific audience and access to a valuable source 
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of feedback from the early stages of product development. Although, Italian healthcare 

institutions have demonstrated low receptiveness toward the implementation of new technologies, 

eventually forcing the company to mostly employ direct channels. According to Horus co-

founder the lack of receptiveness demonstrated by institutions lies in the scarce understanding of 

the benefits that wearable technologies will provide in terms of treatments’ cost reduction in the 

long term. In fact, a progressive transition towards these types of solutions might decrease and 

optimize the employment of medical staff for personal assistance. This cost reduction could be 

even more beneficial for economies plagued by shrinking public healthcare budgets or in 

developing countries, helping to grant medical assistance also to disadvantaged social classes. 

5.2 - Sendrato 

Sendrato is a Dutch company producing and deploying smart wristband solutions for festivals 

and big events, comprising customers such as Tomorrowland, famous European music festival 

which totaled 400,000 tickets sold just for the 2014 edition. The following case has been chosen 

for the high relevance it represents also for companies focusing on business-to-business models. 

Sendrato products have recently won the Innovation World Cup for wearable technologies in 

2014/2015 edition held in Munich. What distinguishes Sendrato strategy from competitors is the 

level of interaction users can have with the device. In fact, Sendrato wristbands are not limited to 

the only collection of data and metrics: they embed proximity sensors and a small button that 

allow users to trigger internet-enabled features such as real-time subscription to artists’ social 

networks, contact exchange between festival attendees, access to restricted areas and many 

others. This block will focus on explaining and analyzing how Sendrato is reaching remarkably 

good results in an increasingly competitive market and the challenges that the company has faced 

during its early stages. 

In order to effectively frame the business context, it has to be noted that Sendrato is currently 

limiting its scope only to big events due to wristbands’ production costs. In this regard, Sendrato 
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management stated that the company is unable to provide its services to events under 20,000 

people, in order to maintain a price tag of 7$ per item. Moreover, costs are increased by the need 

of physically send a small team on location to implement the system and set up the hardware 

needed to make Sendrato system fully functional. To overcome adoption issues from the user 

side, the wristbands have been used by organizers to replace existing ticketing solutions, 

optimizing attendees’ registration and entrance queues. On the other hand, the constraints 

imposed by manufacturing are limiting the entrance in other potential markets focused on social 

interaction such networking events, conferences and career fairs. 

Sendrato festival wristbands have been conceived taking into account the potential of wearable 

technologies beyond simple passive users’ data tracking. The key point of this value proposition 

is to deploy a device capable of making social features like email exchange or social network 

interactions, commonly pertaining smartphones, more immediate to access in a different context. 

Event organizers’ priorities are currently shifting towards implementing digital strategies capable 

to foster community building among users in order to increase brand affiliation beyond the event 

duration due to increased competition. Sendrato features have demonstrated to be beneficial in 

fostering interaction between event attendees helping them to stay in touch also after the event. 

Although these simple features might sound banal, the extra time and hassle implied by using a 

smartphone to perform the same tasks is perceived to be critical in greatly crowded and confused 

environments. The single button interface opens up opportunities also for brand activation 

purposes, allowing organizers and sponsors to directly interact with attendees. As a practical 

example, during 2014 Tomorrowland edition, users were able to activate photo booths 

disseminated around the concert area, automatically taking and sending the pictures to users’ 

email addresses (already used for ticket registration). This simple implementation gave the 

opportunity to the festival promoters to increase the advertising revenue by placing small 

sponsored banners and watermarks in the pictures, which were provided to the users completely 

for free. In an industry where a great portion of revenues is generated by advertising partners and 
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sponsorships (Rowley & Williams, 2008), allowing external brands to build interactive 

campaigns relying on Sendrato functionalities would let festival organizers to increase profit 

margins on advertising campaigns by offering a flexible technological platform potentially 

capable to actively engage a consistent audience. These interactive marketing campaigns can be 

offered at a premium price tag compared to traditional methods due to the greater level of 

engagement and segmentation they are able to provide. 

One key point emerged from the interviews with Sendrato executives consists in the different 

approach undertaken by the company to conceive the product and its features. First of all, it has 

to be noted that Sendrato is financed by a larger Dutch IT parent company involved in deploying 

large software and cloud solutions in the B2B market. In the first stages, the unfamiliarity with 

wearable tech industry has shifted the focus of the product from analytics-driven applications to 

more immediate applications focused on bridging and strengthening the engagement between 

event organizers and the audience. The product was originally embedding coloured leds 

wirelessly actionable by artists or light operators; the opportunity to include the crowd as an 

integrating part of a music performance through light shows was greatly valued by organizers and 

artist, giving the company early traction. During the development of the second iteration of the 

product, the company has focused on increasing the value proposition for festival organizers by 

focusing on gathering and providing a wide range of information about attendees. The team has 

focused on three main strategic areas: 

●   Behavioral data: Sendrato platform is able to gather and organize information about how 

attendees interact within the festival area. Also, preferences about artists can be retrieved 

observing crowd density in the stage areas or the actual preferences (regarding partner 

brands and performers) expressed on social networks via wristbands’ button. Also, the 

level of interaction with physical touchpoints (photo booths, sponsored kiosks, etc.) can 

be measured, providing organizers a valuable tool to monitor and optimize the value of 
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their promotional campaigns in real-time or to improve the service quality in future 

festival editions. 

●   Payments: although any festival organizer has requested cashless payment system yet, 

Sendrato platform is able to provide wireless payments with enabled partners. All the 

transactional data is anonymized by Sendrato platform and made available to the festival 

organizer to be analyzed and implemented. As mentioned above in the study, 

demographic information (age, country of origin, interests etc.) can bring exceptional 

value to marketers, which can tailor better products and services to their customers. 

Although, the company is encountering difficulties in selling payment platforms for large 

events due to switching costs regarding organizers’ existing service providers: oftentimes, 

payment solutions are provided with long-term contracts making switching to other 

products too expensive. On the other hand, the Danish payment future might be 

characterized by the dominance of electronic payments, which might foster the adoption 

of cashless systems in the foreseeable future. As a matter of fact, Danish regulators are 

considering giving the option to shops and vendors to run completely cash free, removing 

the obligation to accept cash payments (Russell, 2015). 

●   Density and crowd management: Sendrato platform has demonstrated to be particularly 

relevant for crowd management purposes. The platform can determine which areas are 

presenting higher congestion and visualize those in the form of easy to understand 

heatmaps. In context that could be affected by alcohol and drug abuse18, deploying 

efficient systems capable of ensuring safety is a top priority. Sendrato has been able to 

give organizers a bespoke service capable of facilitating the migration towards insight-

driven decision making regarding area and safety management (security staff deployment, 

first-aid kiosks, etc.).  

                                                
18 (Gigwise, 2013) 
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Even though Sendrato product features have been positively welcomed by industry experts19, 

except for Tomorrowland (biggest client in the company portfolio so far), most of the potential 

customers are interested in light-enabled shows and engagement solutions. According to 

company management the business intelligence and payment tools are still lagging in getting 

solid traction.  

Basing on the performed interviews, this has to be addressed to the scarce knowledge of creating 

business processes capable of catching the value originated by insight-driven decision making. A 

quote by Jaap Hovemberg (Sendrato co-founder) is particularly emblematic: 

 “Organizers have absolutely no idea on how to use that information. They just know the 

data it’s there, being clueless on how to take advantage from more granular KPIs and metrics” 

In the last four years, the superior process efficiency and customer knowledge achievable through 

big data implementation has become clear to executives and managers (eMarketer, 2013). Thanks 

to an unprecedented capability of gathering and analyzing extensive amount of data, business 

processes can be now fine tuned and optimized according to metrics and indicators perfectly 

tailored around the final outcome. Conversely, in order to exploit the outcomes that those 

information embody, processes have to undertake changes and reorganizations in order to 

become more cross-functional and responsive to insights driven approaches (Accenture, 2013). 

According to Sendrato sales team, the need of changing established business processes and 

practices is slowing project’s growth: being unaccustomed to evaluate the outcomes of 

implementing a truly data-driven decision making process, cost/benefit analyses often tend to 

overestimate the former (Golfarelli, Rizzi, & Cella, 2004). In this regard, implementing data-

driven approaches to business processes require consistent set-up costs since it is essential to 

reshape the process in order to reap long term benefits. In particular, processes need to be adapted 

in order to become more reactive (able to adapt to changing conditions) and new skills need to be 

developed in order to shift to an outcome-based mindset. For this reason, big-data solutions for 

                                                
19Sendrato received WT “Innovator of the Year” award held in Munich, 2014. 
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businesses are still in their early growth, with buyers still uncertain on committing budgets to 

products that originate high indirect and setup costs20. 

To overcome the aforementioned issues, Sendrato is planning to foster demand by shifting its 

product toward an end-to-end solution for festival organizers capable of narrowing organizational 

complexity within installation phases. Moving to a solution capable of bringing value (in terms of 

greater operational efficiency) also in the preparation and dismantling phases of a large-scale 

event can represent an attractive strategic choice. In particular, tracking and managing human 

resources is fundamental for festival organizers, which attract hundreds of staff members and 

volunteer workers each edition. Roskilde Festival, in a meeting with Sendrato staff, highlighted 

the need of building a solution capable of efficiently managing the “back-end” section of their 

events due to high heterogeneity of staff and operations and personnel involved into the process. 

Notably, decision-making effectiveness appeared to be hampered by the numerous hierarchical 

levels involved in such a big organization. Sendrato wristbands can help to gather useful 

information and improve the quality of staff interaction within the working environment creating 

                                                
20This particular emerged during a meeting between Sendrato sales team and Roskilde Festival management.  

Figure 4 - Big Data implementation process (Accenture, 2013) 
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one main benefit: by narrowing the “informative” distance between the managerial and 

operational level, it will be easier for managers to take better informed decision and bringing 

them faster into action, ultimately bringing total costs down. 

To conclude, Sendrato has demonstrated that wearable technologies have the potential of creating 

value also for B2B environments, especially for those organizations that will become structurally 

capable of acquiring the outcomes associated with broader and more granular information. The 

management team has been able to clearly pinpoint this “organizational gap” by pivoting the 

product into an end-to-end toolkit taking into account the fundamental elements of a big event: 

the organizers, their partners and their audience. On a more technical level, unlike most of the 

current wearable technologies use cases, Sendrato has diversified the focus of different parts of 

its product in order to meet the needs of different type of users. Regarding attendees, interacting 

with other people through internet enabled wristbands’ features was a top priority to incentivize 

community building that could eventually remain relevant also outside events’ boundaries, 

potentially consolidating revenues by increasing user retention. Secondly, in order to deliver high 

quality user experience, interaction between attendees and enabled elements in the festival area 

has received strong attention; through these features it will be possible to shape more 

personalized event experiences, ensuring seamless access to services or promotional initiatives. 

The planning of every aforementioned aspect will be ideally supported by the broad amount of 

insights gathered (user preferences, behaviors, etc.), opening the opportunity to quantify and 

improve the overall event experience over time. 

5.3 - TZOA 

Tzoa is a Canadian startup (currently based in San Francisco), which launched the first “enviro-

tracker” meant for the mass market. Environmental tracking is a novel concept outside the 

scientific and academic field, it is to be intended as the quantification and monitoring of a wide 

array of elements that affect the environment in which we live in, ultimately impacting on our 
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overall life quality. In particular, the device is capable to collect data about the concentration of 

PM2.5 and PM10 particles dispersed in the air, which heavily contribute on respiratory and cardiac 

issues, as well as allergies and asthma. Tzoa has been taken into consideration for the case studies 

due to its different approach regarding the type of data collected: instead of entering the already 

crowded self-quantification market, the company has focused on quantifying the environmental 

safety in the surroundings in which users live everyday, shifting the context of the measurement 

out of the personal sphere. Considering the increasing concerns that pollution-related issues are 

arising both from governments and normal citizens, the product seems to be aligned with 

potential market needs; for instance, between 2008 and 2013 China has invested on average 81.3 

$ bn per year on treatment of exponentially growing pollution related diseases, with an annual 

growth rate of 19.32%21. On the other hand, also in technology-oriented countries like United 

States obtaining granular and consistent measurements appears to be a critical matter. 

Surprisingly, in the San Francisco Bay Area in California (affirmed to be the first technological 

hub in the world), hosting seven million people, there are only six stations capable of measuring 

the quantity of PM2.5 particles dispersed in the air, clearly not enough to ensure a meticulous 

understanding of the whole bay area (AirNow, 2015). This gap is likely to be originated by the 

lack of awareness regarding pollution-related issues in everyday life and the high planning and 

installation costs that municipalities should undertake to deploy a capillary measurement system. 

The issue appeared to be relevant also for the European region, where air quality appeared to be 

one of the top priorities among the most common environmental concerns (European 

Commission, 2014). As it will be highlighted later in the study, the macro relevance of the issues 

addressed by Tzoa does not guarantee product adoption among the general public. So far, air 

quality monitors have not been proposed to the general public for their generous sizes and high 

price tags. These factors add complexity in the air monitoring process, making complex to 

retrieve data in a broad geographical area in a meaningful time span. Tzoa’s strategy is therefore 

                                                
21 (Ministry of Environmental Protection, 2015) 
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focusing on addressing this two major pain points: first of all, building an easy to carry device 

meant for the general public can dramatically improve the spatial coverage of measurements, 

eliminating the need of setting up large equipment in the interested spots. Secondly, once the 

company will have built a solid community around environmental matters, incentivizing 

continuous usage of the tracker, it will be also possible to gather data consistent over time, which 

will allow to scientifically understand environmental dynamics more thoroughly. Beside that, 

given that the information needed to measure air-quality are not directly produced by users 

themselves (as observed for fitness trackers), the team has decided to design a “non-invasive” 

wearable device meant to be clipped to backpacks or to be carried in a bag, keeping the product 

design consistent with the type of data collected. 

According to Tzoa’s head of operations Alim Jeffer, the enviro-tracker has been designed and 

built keeping the focus on the implications that the product has on two categories of interested 

users. The broad adoption of those kind of products, is potentially capable to bring enormous 

value both to governments and the final citizens at the same time, potentially generating a win-

win dynamic for interested communities. Unlike traditional practices, the pervasive diffusion of 

wearable devices will enable to observe dynamic trends in air pollution with a matchless 

Figure 5 - TZOA product; consumer and research versions 
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accuracy, allowing to examine urban micro-climates, automobile traffic patterns and the effect on 

the environment of small industries and the finest human activity. Products like Tzoa’s enviro-

tracker will be possibly capable of changing the current paradigms according to which citizens 

interact with municipalities and regulators, empowering individuals to act as change agents 

within a given community (Paulos, Honicky, & Hooker, 2009). Distributed sensing and Citizen 

Science frameworks have proven to be effectively qualified to improve the effectiveness of health 

policies and decision-making by leveraging throughout the process local knowledge, while 

ameliorating community power imbalances. Also in the academic literature, distributed 

advantages of actively embracing local knowledge for decision making purposes have been 

strongly highlighted. According to Coburn’s “Street Science” framework (2005), local 

knowledge is capable to hybridize professional expertise with local accuracy, allowing decision 

makers to take more informed actions. A clear example of this can be found in the Fukushima 

nuclear disaster in 2011, where due to the scarce diffusion of Geiger counters in the region, the 

government was forced to take decisions basing on insufficient data and city average estimations, 

leaving the population with little or no information about specific areas. After the flaw became 

evident to citizens, a small group of researchers managed to produce open-source internet 

enabled  Geiger counters and distribute them among volunteers around the disaster area in order 

to retrieve more detailed information about the radioactive leak (Bielsa, 2013). The resulting map 

was reportedly used by citizens and the Fukushima Government Prefecture to plan evacuation 

operations. In addition, embracing local knowledge can point out low-cost interventions and 

remedies by shedding light on previously unacknowledged distributive justice disparities that 

poor communities frequently face. Furthermore, proactively integrating participatory urbanism 

into governance structures can help to foster greater transparency within the regulatory and 

policy-making activities carried out by governments, consequently contributing to improve 

institution credibility among citizens. Unlike the aforementioned open-source solution that can 

present high variability regarding data quality, Tzoa has reached quality levels comparable to 
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more professional and expensive products. The availability of reliable trackers among the general 

public could make easier for institutions to trust community generated data, which appeared to 

represent one of the most restraining bottlenecks in the adoption of such solutions (Paulos, 

Honicky, & Hooker, 2009). 

Similarly, to B2B markets, implementing crowd-sourced activities requires administrations to 

adapt decision-making processes in order to effectively benefit from a broader body of 

information. For this reason, traditional bottom-up/top-down decisional approaches are 

considered to be excessively rigid for dynamically including multiple stakeholders, given the 

high extent of power polarization present in both approaches. Because of that, it is needed to shift 

towards frameworks able to take into account the heterogeneity of power relations in public 

engagement, while taking into account the typology of participation of the citizens (Conrad & 

Hilchey, 2009). Within the academic literature it is possible to pinpoint four different attitudes, 

differentiated basing on the extent of participation of local communities in the decision-making 

process: 

1.   Consultative/Functional: in these two approaches, agencies (governments or institutions) 

keep a central role in the decisional process, delegating to citizens the early detection of 

environmental issues which will be further investigated and addressed by the central 

authority itself. Given that such approaches are often funding dependent, the broad 

adoption of wearable environmental trackers by a large user base will help to decrease 

costs by avoiding authorities to deploy a proprietary measurement system among their 

stakeholders of choice. The difference between the two models consists in the fact that in 

the latter citizens can be also involved in the implementation of the decision, contributing 

to narrow the gap between the central authority and the local one. 

2.   Collaborative: this governance approach consists in the deeper involvement of organized 

local stakeholders such as local landowners, universities, businesses and the general 

public as key partners in governments’ functions. The broadness of the parties involved 
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ensures a good level of representation of the spectrum of social actors. Embracing a multi-

party governance structure can help institutions to better understand strategic priorities in 

their jurisdiction by partially giving up their centrality in the decisional process. On the 

other hand, it has to be highlighted that this type of solution requires solid managerial 

practices in order to address the extra complexity generated by the inclusion of a greater 

number of stakeholders. Due to its collaborative nature, when properly managed this 

approach can yield better decision-making power compared to rigid top-down/bottom-up 

postures. 

3.   Transformative: situations where radical changes are needed (e.g. environmental crises, 

natural disasters etc.) favor the development of bottom-up approaches where the 

community focus on solving local issues without institutional support, from problem 

identification to solution implementation. However, the lack of institutional support is 

also the main challenge for such governance structures, strongly undermining the success 

of community-driven initiatives, often struggling to reach organizational robustness and 

credibility. 

Tzoa’s marketing has put a great amount of effort in building awareness around the capability of 

empowering people to act as change agents their communities through air quality measurement 

since the early stage of the project. An ambassador program was launched in 21 countries to raise 

awareness around social causes and collective collaboration. Although, the company did not 

reach the funding goal of its first crowdfunding campaign launched on Kickstarter in November 

2014, delaying sensibly product launch. In may 2015, after more than a year spent on further 

product development (both hardware and software) and marketing strategy, the company 

launched a second crowdfunding campaign (with a lower 50,000$ funding target). The funding 

goal was eventually met within 31 days from its launch; given the fact that this result is partly to 

be addressed to the lower and easier to reach funding target, comparing and contrasting the two 
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campaigns can give a better idea of the factors that allowed the company to market their product 

more effectively. 

According to the Tzoa team, the majority of marketing budgets between the two campaigns were 

spent in getting greater coverage on technology newspapers and blogs to foster knowledge about 

wearable solutions to environmental issues. In fact, even though Tzoa’s target audience is 

composed mainly by well educated and socially active individuals, the use of wearable devices to 

gather metrics not directly pertaining users’ personal sphere created misperception about the 

product. In fact, except for indoor air quality, which is easily improvable with small actions like 

opening a window or turning on extractor fans, users failed to see personal utility in monitoring 

outdoors, given the smaller influence they can produce on solving the problem. Because of this, 

in the second campaign, great emphasis was put on developing features correlating health issues 

with environmental pollution. In the second iteration of the smartphone app, features to easily 

signal areas with high pollen and allergenic concentrations were made more accessible and better 

displayed on the map. These choices have to be framed in a long-term strategic path that will see 

pollution measurements employed in a wider range of applications by opening Tzoa platform to 

third party developers in order to make it actionable for diverse purposes. In fact, 

“contextualizing” the data gathered from Tzoa by interpolating it with other data sources (health 

records, frequently visited places, etc.) and other services is seen by the company as a factor 

capable to enlarge the array of use-cases for users. Currently, the company is actively researching 

potential implementations in three main fields: sport/fitness, mobility and healthcare. 

Firstly, given the market predominance of fitness wearable trackers, understanding how to 

integrate Tzoa’s platform with sport-related applications is considered a top priority to foster 

product adoption. Providing a tool, for instance, to plan running routes taking into account urban 

pollution or check how it can affect athletic performance is likely to be a toolset aligned with the 

requests of fitness trackers’ target market.  

Furthermore, in order to penetrate into user daily routines, implementing pollution metrics into 
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transportation applications is to be considered a major opportunity. Likewise the majority of 

smartphone applications are capable of optimizing the route according to traffic information or to 

minimize toll fees, opening Tzoa platform to the public would allow to embed pollution as a 

variable of interest for route planning, potentially allowing thousands of people to plan their daily 

commute avoiding highly polluted areas. 

Regarding healthcare, the need of building a product capable of integrating with third-party 

platforms like Apple Healthkit represents an opportunity to observe the effect that air quality can 

have on multiple pathologies on a ide sample of people. This feature is particularly valuable for 

asthma-detection applications, which could give doctors information about the influence that 

users’ living surroundings might have on symptom triggers, while helping users to better manage 

their pathology by correcting wrong habits. 

Another key difference emerged comparing the two campaigns, also confirmed during the 

interviews, consists in the extension of the originary user target: the company decided to 

explicitly include researchers and the academic community as potential customers in order to 

balance the adoption risk pertaining the consumer segment. As highlighted in the picture above, 

the company has developed a better performing device expressly addressing researchers’ pain 

points (size and price) with traditional devices for air monitoring. Partnering with universities and 

research centers has demonstrated a successful choice to get feedback about product 

specifications and requirements, which led to the conception of a solid product. Coupled with the 

development of proprietary software and algorithms for pollution detection, the research version 

eventually met performances totally comparable to professional devices at a lower price tag.  

5.4 - CopenRehab 

CopenRehab is a Danish medical research center directed by Henning Langberg, currently 

focusing on investigating the opportunities of employing wearable technologies in the treatment 

and monitoring of lifestyle and chronic diseases. Those diseases are triggered by unhealthy habits 
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and in general by the way of living of an individual, that, if not timely corrected can eventually 

lead to serious pathologies requiring medical treatment in the long term. On the other hand, 

preventive treatments focused on behavioral correction can avoid the need of classic medical 

intervention with remarkable positive outcomes for the entire healthcare system. The great 

potential that wearable technologies have on tracking and monitoring patients’ biometric data 

makes them perfectly suited to help professionals to detect and design new categories of highly 

tailored treatments. Currently, traditional medical treatments are undertaken after a set of 

symptoms manifest in a patient, signaling the need to further investigate the presence of a 

pathology that might need to be treated accordingly. The widespread adoption of wearable 

technology in the healthcare ecosystem can help to speed up the shift from a reparatory-centric 

treatment approach to a more preventive one. According to Mr. Langberg, the aforementioned 

shift is highly relevant for several reasons. First of all, the growth rate of non-communicable 

diseases is increasing at an alarming pace both in developing and developed countries, 

particularly the ones related to physical inactivity, tobacco smoking and alcohol consumption. In 

an estimated time span of five to ten years the costs related to the treatment of these pathologies 

will be extremely high and definitely not sustainable in the long term for healthcare institutions 

(Smith, 2008). Therefore, researching new paradigms based on new technologies represents a 

valuable opportunity to optimize healthcare systems’ cost structures and the overall quality of 

treatment. 

Wearable technologies can give patients a toolset to easily diagnose minor illnesses and basic 

conditions without the need to rely on hospitals and treatment centers. Currently, trust in at-home 

tests is increasing among physicians thanks to the increasing accuracy that these technologies are 

reaching, making more accepted to prescribe medications basing on data provided by patients 

(PwC, 2016). Moreover, wearable technologies can significantly increase the quality of treatment 

by narrowing the informative gap between patients and doctors. Regarding lifestyle diseases, 

collecting and analyzing patients’ data can open the opportunity to spot wrong behavioral 
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patterns, which if timely rectified can avoid classical treatment. Wearable technologies could be 

also capable of radically improve the practices used to treat chronic diseases: so far, the treatment 

of these pathologies has been based on observing symptoms (that might not be present on a 

regular basis) in face to face visits, leading to some extent to structural therapy inaccuracy. 

Chronic and lifestyle diseases require the patient and the doctor to report and interpret insights on 

a continuative basis in order to set up long term treatment procedures. Setting up infrastructures 

to monitor those diseases in a more continuous way can enable to undertake proactive courses of 

action from the early stages, while coping with specialists’ time constraints. CopenRehab is 

currently testing in the Danish healthcare system pilot projects comprising packages of 

interventions lasting from eight to twelve weeks addressing mainly: a) physical inactivity, b) 

alcohol consumption and c) motivational schemes to ensure intervention effectiveness also 

beyond the limited time span. Motivational studies have demonstrated to be crucial in order to 

design incentives schemes capable to generate sustained behavioral changes also after the short 

period of intervention. Creating meaningful feedback loops by presenting the right information in 

the moments where the patient might be highly motivated to take action has revealed to be a 

major challenge for the research center, which highlighted scarce “stickiness” to the new habits in 

users. On the other side, immediate tangible rewards (such as gym membership discounts, etc.) 

have revealed to be the most effective ones although being more complex to implement given the 

funding constraints imposed by investors and the Danish healthcare system. 

Furthermore, detailed data about patients’ conditions has allowed to rethink the paradigms of 

resource planning within the healthcare context. Being able to discriminate between patients 

requiring personal medical interventions from situations where medical staff could simply 

communicate patients the practices needed to improve their health conditions basing on insights 

gathered through wearable trackers allowed to optimize physicians’ working times and 

productivity. Cost structures are oftentimes a significant pain point for healthcare providers, 

given the complexities tied to measuring, benchmarking and standardizing medical treatments. 
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For this reason, cost restructuring operations are mostly performed by cutting support staff or 

rebalancing the mix of reimbursed and fee-for-service treatments (Kaplan & Haas, 2014). Even 

though these kind of interventions can obviously improve the financial exposure in the short 

term, they expose to the risk of higher indirect costs associated to higher patients’ readmission 

rates caused by the poorer quality of the treatments provided in the long term. Increasing the 

ability to screen patient’s health condition and assess the type of intervention required beforehand 

can make possible to allocate specialists’ and assistants’ time more efficiently22, leading to a 

better quality care at a lower cost per patient. In fact, human resources imbalances can originate 

inefficiencies where over-skilled personnel perform tasks that could be easily undertaken by 

cheaper, and less qualified staff.  

Another narrow-sighted approach widely diffused to manage rising healthcare costs is 

represented by shortening throughput times per patient, imposing time restrictions for physicians 

regarding patient facing activities. The widespread practice of acting on balance sheet items to 

achieve efficiency targets among healthcare executives led to consider throughput time, instead 

of care quality, as a proxy for physicians’ productivity (Amelung, 2013). Likewise, the example 

presented above, the extra cost that healthcare structures would have to sustain for greater front-

end counseling accounts on average from 1% to 5% the cost caused by post-intervention 

activities and therapy corrections. In this regard, wearable technologies can facilitate the 

transition from a cost-centric point of view to an outcome-based managerial mindset. In fact, 

                                                
22 On average, medical specialists are 10x more expensive than support staff.  

Figure 6 - E-health cost savings in diabetes management (PwC Health Research Institute, 2016) 
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setting up data driven systems would allow shrinking throughput time ameliorating the reduction 

in treatment quality mainly in two ways. First of all, providing engaging monitoring tools to 

patients would promote self-management of chronic diseases capable of increasing the 

consistency of therapies over time while lowering the number of required interventions on the 

long term. Secondly, these solutions can significantly reduce the time needed to report and 

interpret patients’ data, shrinking throughput time for front-end activities and support staff 

requirements. This approach seems to be relevant also considering the increasing confidence that 

both patients and professionals are developing towards mobile health applications: field studies 

confirm that 26% of consumers have a healthcare app installed in their smartphone and 66% of 

physician would prescribe mobile application to manage chronic diseases. Furthermore, 

embracing e-health systems capable of better quantifying patients’ health conditions could allow 

to make possible to standardize and benchmark medical practices on a broader scale (across 

multiple healthcare facilities, nationwide, etc.). As a matter of fact, high variance between 

medical practices is a primary pain point for healthcare structures, given that administrators 

rarely set up measurement systems capable of providing physicians the right tools to test 

outcomes and bottom-line effects of a full cycle of treatment. In this regard, wearable 

technologies, coupled with meaningful data platforms, are capable to confer to data gathering 

activities the integrity needed to promote process improvements and knowledge sharing across 

among multiple actors.  

CopenRehab started its researching activities in 2013, when e-health systems where not 

interoperable due to the lack of common platforms and standards. As a result, CopenRehab has 

been forced to develop ad-hoc applications basing on commercial wearable devices, which has 

sensibly affected the comparability across different studies and deployment time. In order to 

gather consistent data, these adhocratic approaches have required longer times to educate patients 

in order to make them more accustomed to applications’ interfaces and type of interaction, 

consequently limiting the scope of the researches. According to Mr. Langberg, the development 
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of platform like Apple’s Healthkit (launched in March 2015) is radically changing the process 

followed to deploy researches and healthcare software. Embracing a unique research platform 

based on Apple’s iPhone, the most diffused smartphone in Denmark (eMarketer, 2015), will 

allow to reduce the friction in gathering and exchanging information between different 

applications and institutions, making possible to easily employ the data outside their original 

context. 

 

Figure 7 - Change of application interoperability with and without Research Platform 

On the other side, unlike software, hardware is not following the same path of standardization 

regarding product features and the quality of the data produced. For this reason, CopenRehab has 

been forced to provide the same commercial wearable tracker to all the patients enrolled in the 

programs in order to keep results’ variance low. Although this choice has proven to be 

sufficiently effective for research purposes on a small scale, it also signals that achieving greater 

data standardization and comparability is needed to foster the adoption of “bring your own” data 

strategies in healthcare treatments. 

To bring forward and expand its project portfolio, CopenRehab has relied on a partnership with a 

full-service digital agency based in Copenhagen for developing and testing the applications and 

the IT infrastructure. Outsourcing part of the core resources needed to complete the projects was 

made inevitable by the scarcity of highly specialized professional in both the IT field and the 

medical one. Developing the therapy related side of the project in a different team from the 

technical development represented a major constraint to reach high quality standards. In fact, 
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building meaningful applications to manage chronic diseases through wearable devices requires 

intensive human resources both on the scientific side and the technical one. For this reason, given 

that most of the aspects of the interventions are handed to patients through mobile applications or 

web interfaces, the clinical outcome is highly conditioned by the technical quality of the whole 

project. For privately funded research centers this appears to be a significant bottle neck, since 

acquiring profiles proficient both in ICT technologies and medical education in the international 

job market is very difficult with budget-constrained realities. On the other hand, given the great 

traction that the e-health trend is achieving among the academic context, relying on partnership 

with universities to build multi-disciplinary courses is foreseen as a viable strategy to promote the 

development of the right human resources.  

5.5 - Technogym Wellness Accelerator 

Business acceleration programs launched by established companies are not a novel concept in the 

business environment and are currently experiencing a period of great traction thanks to a more 

widespread entrepreneurial network. Acceleration programmes can help startups and new 

ventures to develop their product and meet their target market more quickly thanks to a wide 

array of assets (financial support, mentoring, training etc.) made available by program managers 

and partner companies in exchange of an equity share. Given the consistent friction that large 

enterprises experience towards innovation, these programs are increasingly receiving interest 

from established companies aiming to tap into the outcomes generated by new technologies and 

digital solutions (Mas-Verdù, Riberio-Soriano, & Roig-Tierno, 2015). Vertical or industry 

focused corporate accelerators are proven to be one of the best models to sustain entrepreneurship 

in young markets for several reasons. First of all, incumbent companies can provide new ventures 

part of their technologies (opening already existing products to updates and interventions or just 

by sharing knowledge) and industry expertise, speeding up the go-to-market process and limiting 

the necessity of undertaking long and expensive engineering processes. On the other side, the 
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acceleration partner will provide access to entrepreneurial knowledge and mentoring from a pool 

of industry experts, that will enable incumbents to conduct explorative studies and investigate 

new ways of achieving competitive advantages and meet strategic goals. In a market like 

wearable technologies, where products face challenges in adoption and retention, forging crucial 

strategic partnerships with solid brands can be fundamental to early gain a sustainable market 

share. Beyond better network, companies can benefit from the economies of scale of larger 

companies, which can bring a new venture to meet profitability milestones well before the 

competition.  

Specifically, Technogym and H-Farm Ventures have started in February 2015 one of the first 

venture accelerator for wellness/fitness digital applications in order to develop companies capable 

to successfully address the disruption that those industries are witnessing thanks to new wearable 

technologies and quantified-self movements. The former is a global leading company in the 

production and commercialization of gym machinery (treadmills, training bikes, rehabilitation 

gear, etc.), present with wide offering both for the consumer and the B2B market all over the 

world. Since three years, the company is actively exploring opportunities to integrate digital tools 

as a core component of its products to improve fitness habits and keeping users consistently 

follow their fitness routines. To bring this process forward, Technogym has chosen H-Farm 

Ventures as a strategic partner, the Italian pre-IPO venture accelerator has already demonstrated 

experience in managing corporate programmes through a successful project in the automotive 

industry in collaboration with Porsche.  

The idea/project gathering process has focused mainly on wearable platform and tools, big-data 

implementations and services in the fitness/wellness sector. The program has received great 

response, also thanks to an intensive pre-launch marketing strategy focused on raising awareness 

around the program outside the Italian boundaries, totaling 214 project submissions from over 29 

countries. The five admitted companies will receive 10,000€ in cash investment, mentoring and 

industry-specific tutoring, accommodation, participation to networking events and obviously 
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technical support from Technogym, in exchange for 10% of equity share. On a global average, 

startup acceleration programmes provide 37,692$ in services for an average of 7% equity share, 

which, given the similar amount of services and perks provided, signals an equity premium 

requested by the Italian accelerator. Also according to the interviews with program manager 

Benedetto Linguerri, this 3% premium arises from the high market focalization and the relevance 

of the technical partner for the companies admitted to the program, representing a competitive 

advantage in terms of know-how and human capital. The importance of this dynamic is well 

known in the entrepreneurial environment, since the magnitude of monetary investments are not 

able to represent a game-changer for small ventures, the quality benchmarks across acceleration 

programmes are progressively shifting towards the relevance of the human capital and the 

network in a given industry.  

To understand which aspects of wearable technologies have been taken into consideration by a 

large player in the fitness industry, a closer look to the companies admitted in the first batch is 

beneficial. 

●   Beyou: this Spanish company provides a mobile and web app based on a holistic 

approach to improve wellness conditions of users. The app is focused around three main 

modules: training, nutrition and personal coaching. The company aims at providing a 

service perfectly tailored around users’ needs and goals through the integration of 

personal data gathered through wearable fitness trackers. Those biometric data appear to 

be the fundamental core resource of the service; coupled to user input it represents the 

starting point of the goal setting and daily schedule design, ultimately influencing a smart 

grocery list that is updated accordingly to users’ exercise routines. The service also 

comprises direct communication with dietitians, personal trainers and life coaches to 

provide counseling sessions about any aspect of the plans and guidance to keep users 

motivated. 
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●   Dashr: this application is an example of how wearable technologies can help to foster the 

development of vertical communities around specific sports. The app allows runners to 

find training partners basing on their favorite jogging routes. Moreover, exploiting fitness 

trackers’ data, the service can promote social interaction by suggesting only partners with 

similar athletic performances. In this way, demotivation originated by being outperformed 

can be limited, while encouraging the setting of challenging goals at the same time.  

Given the great heterogeneity that characterizes the fitness tracking app market, Dashr has 

been developed in order to be easily integrated with existing applications. 

●   Fitaborate: this company, currently based in Switzerland, is focusing on delivering high 

quality content for home-fitness like video-workouts, live personal training and others. 

The company is pursuing freemium pricing strategy based on offering free of charge 

workout video tutorials (present in most fitness applications) aside to paid training 

sessions with professional personal trainers all around the world. The business 

opportunity for such solutions is signalled by the parallel growth of people training from 

home (around 25 mln people in US, 2013) and the one of available workout session 

tutorials on Youtube (46 mln videos to date). Specifically, Fitaborate goal consists in 

attracting and retaining part of those users by offering a service capable to address the 

main three flaws of existing video solutions. First of all, establishing a marketplace with 

sport professionals can help people to embrace training more suited to their needs, de-

facto offering a premium quality services (primary revenue stream for the company). 

Secondly, giving tools to monitor and track results through wearable devices can help 

customers to feel more motivated, on the other side trainers can adjust training plans to 

help users achieve their goals. Lastly, also this product embeds social features to extend 

the 1-on-1 sessions by live streaming the home training with friends. This feature is part 

of the free section of the service since peer-shared competition appeared to be one of the 

most important motivation enablers in fitness applications. 
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●   TeddyApp: among the observed companies, TedyApp is the only one operating in a B2B 

market. The service is focused on providing stress management and personal growth 

counseling plans for employees to improve their well-being within the workplace. The 

service relies on proprietary technologies for quantifying motivational stress, more 

relevant in a working environment, rather than fitness activity. That information is 

employed in tutoring sessions with selected wellbeing coaches and professionals where 

users can talk and discuss their situations in order to ameliorate emotional distress and 

work-related conflicts. For health professionals and counselors, the app represents a 

flexible way to acquire new clients and keeping track of the sessions through an analytics 

platform of each session.  

●   WeFitter: the service aims at sustaining the formation of a healthy lifestyle and habits by 

rewarding users with discounts and perks leveraging a gamification dynamic. By 

connecting fitness and health monitoring apps to the platform users can start collecting 

WeFitter points according to their physical activity; users will be able to use those points 

to redeem discounts or products from WeFitter brand partners. It has to be noted that the 

rewarded activities are not exclusively limited to sports, hence making everyday decisions 

influencing general physical activity (like biking to work or walking instead commuting) 

can make users earn points. Moreover, in order to extend the range of motivational 

sources, WeFitter is also partnering with NGOs and charities to let its users adhere to 

social causes using points earned through healthy behaviors. Even if the company is 

currently achieving satisfactory results in terms of subscriptions, the acceleration program 

will allow to speed up the partner gathering process. A wider offering of products and 

discounts will be fundamental to attract different customer segments, motivated by 

inherently diverse factors. 

As signaled by the list above, hardware oriented startups have been left out from the pool of 

admitted companies. According to accelerators’ program managers, most of those companies 
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used hardware products to justify higher prices and markups of their offerings, sensibly more 

difficult for companies relying solely on web-based services. This dynamic, applied to market 

scale, contributed to fragment the whole industry ecosystem and shifted the business model focus 

out of value creating features. Technogym investment strategy has focused on finding novel ways 

of engaging and retaining users exploiting mainly two factors. First of all, fitness trackers’ data 

has been exploited to make an impact in broader everyday contexts (nutrition, professional well-

being etc.) to foster user motivation in a more holistic way. Allowing users to intervene, not just 

quantifying, on diverse aspects of their lives basing on a solid data platform has been pinpointed 

as one of the main retention issues for the accelerator. Secondly, social features capable of 

bringing similar users together have received great attention. In fact, extrinsic motivation (the 

type originated by influencers and peers) is likely to configure as one of the main enablers for 

network externalities within the wearable technologies field. On the other hand, in order to reach 

critical mass, these services have to overcome technical challenges to be able to gather data from 

the most diffused wearable devices in the market.  

6 - Discussion 

This chapter is meant to highlight and discuss the challenges pinpointed throughout the study, 

proposing recommendation on how those hurdles should be addressed. The following section will 

also represent the linking point between the survey study section and the business cases presented 

above. By comparing the findings emerged in the case studies with the insights developed in the 

survey-based section it will be possible to observe whether or not the studied companies are 

strategically aligned with user characteristics. A table of the challenges emerged from the section 

above can be found below. 
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6.1 – Lack of value added services 

One key point confirmed by survey respondents is the general interest in the emergent product 

category, tied to skepticism regarding the personal gain that those technologies are able to deliver 

on that potential, as the data from appendix 4 shows. Respondents have demonstrated totally 

capable of understanding and evaluating the value propositions of the most diffused wearable 

products. At the present time, users’ self-quantification features don’t appear to be compelling 

enough to foster Foster positive consideration regarding self-quantification (as highlighted in 

appendix 6). In fact, although the great variety of data presented to users is undoubtedly 

considered potentially appealing, the lack of actionability does not allow shaping insights capable 

of adjusting consistently users’ lives, creating imbalances in retention and customer lifetime 

value. The need to rethink the motivational and reward paradigms underlying wearable-related 

products in order to conceive services capable to bring value beyond simple data visualization is 

also signalled by the type of projects accepted into Technogym accelerator. Beyond intrinsic 

motivation, extrinsic motivational drivers will play a huge role in the mass adoption of this 

product category. Monetary incentives (discounts, rewards, etc.) are just an embryonic example, 

an increasing number of firms operating in industries where customer knowledge is a source of 

competitive advantage (retail, insurance, etc.) will be likely to enter this field by adapting their 

business models.  

Moreover, connecting people to each other in different contexts (a music festival, comparing 

athletic performances, etc.,) represents another form of extrinsic motivation widely employed by 

companies in this landscape. Embedding in products context-specific features (a button, a social 

feed with nearby athletes, etc.) capable to exploit context-specific leverages it will be possible to 

conceive new ways of making human interaction possible. Basically, wearable devices will be 

potentially able to expand the bandwidth for human connection. Given the great accuracy 

according to which users can be profiled through wearable generated data, new touch points and 
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social dynamics could emerge. Beyond use-specific products, this information can be potentially 

employed to create new feature set based on behavioral patterns and habits. 

Conversely, especially in healthcare-related industries, given the great specificity needed to 

change user behavior concerning one particular use-case, it will be likely (at least on the service 

side) that the market will still be characterized by high fragmentation. Between the interviewed 

companies, both TZOA and Horus Technologies have demonstrated exceptional value 

proposition specificity. The key difference between those two products and generalist wearable 

devices consists in the fact that the offered features are not currently replicable by smartphones or 

any other device, which might justify a higher price-tag in the short term. 

The need of building services capable to engage users on the long run is strongly signaled by the 

first batch of projects approved by the Technogym/H-Farm accelerator. Three out of five projects 

are based on social engagement features (Dashr), reward-based schemes (WeFitter) or sustained 

behavioral change (TedyApp, BeYou).  

6.2 – Interoperability 

The seek for product/service interoperability has revealed to be another common trait in 

companies’ strategies. Except from CopenRehab chronic disease management programs, which 

are not considerable as stand-alone products given the great emphasis put on medical research, 

the rest of the interviewed companies had, or is planning to develop prior launch, open platforms 

on top of the core functionalities of their products. This will allow other developers to build 

applications and services based on existing hardware platforms, potentially extending their range 

of use cases. 

Extending the potential fields of applications of the gathered data will be a consistent challenge 

for firms dealing with this product family. As highlighted in appendix 6 potential users are 

interested in having complete disposability of their data. For firms, this translates into making 
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moving data across different services easier for users by building fully interoperable products.  

Producing interoperable products will be also a priority if taking into consideration the broader 

Internet of Things environment. In the foreseeable future a greater number of commonly used 

objects, both within the urban and domestic environments, will be sharing information over the 

Internet. Integrating with those items will be crucial to have a clearer picture of users’ contexts, 

making possible to provide more timely and relevant services.  

Given the remarkable focus towards information-driven services, companies will be required to 

develop cross platform products in order to meet the broadest market segment possible. Except 

for specific products like Horus, which is likely to require custom software unless higher 

standardization will be reached, the rest of the products will be likely implemented on Apple or 

Android platforms, which will allow to reach a larger developer community able to increase the 

spectrum of addressable use cases. 

Ensuring interoperability with existing solutions can be beneficial also to address the high 

fragmentation of the market, reducing the friction originated by using different service for users, 

leading to a greater ease of use. 

6.3 – Business processes re-orientation 

Regarding B2B and institutional environments, changing the point of view of business processes 

to an outcome-based perspective appeared as an important common trait during the case study 

section for three of the five companies taken into analysis. In particular, the success of Sendrato 

and CopenRehab products is strongly dependant on the set up of businesses processes capable to 

take into account the granular information and metrics generated by wearable devices. When put 

in place, this radical change will allow to design services perfectly tailored to demand dynamics 

while being capable of dynamically adapting to exogenous changes thanks to the higher 

standardization of the business practices.  
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As highlighted by the Sendrato and CopenRehab interviews, wearable technologies can help to 

better quantify the factors affecting bottom-line results and customer driven metrics. This 

increased precision will help to shift business planning and cost optimization from short-sighted 

approaches to more flexible bottom-up ones. In general, wearable technologies will be able to 

shorten the informational distance between management and operational activities, reducing 

inefficiencies and wastes originated by scarce quantification and assumption-based models 

throughout the whole value chain. 

Unlike the cases mentioned above, Tzoas’ case can be considered slightly different due to the 

nature of the change required to ensure broad adoption of the enviro-tracker from the general 

public beyond health-related features. In fact, a change in the governance posture employed by 

institutions and municipalities should be undertaken in order to effectively take into account user-

generated data into everyday decisions. Such changes are deeply needed to effectively manage 

supply driven initiatives, currently limited by rigid hierarchical structures not suitable to ensure 

negotiated involvement of multiple stakeholders. 

7 – Recommendations 

The wearable technologies market is increasingly getting traction among the general public and 

the first products potentially capable to make a real impact on customers’ lives are starting to 

surface. On the other hand, challenges derived both from the immaturity of this market and from 

the uncertain benefits that these products can provide to users, are making difficult for companies 

to effectively stand in this space. 

First of all, in order to cope with the great product fragmentation companies should limit the 

launch of proprietary solutions, favouring the choice of building their services basing on more 

widespread existing platforms like Apple Healthkit and Android Wear. The shift towards a 

keystone oriented strategies would be helpful to mitigate the challenge of a complex ecosystem 

because of the greater efficiency provided by sharing part of the costs related to product 
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development, allowing to create third party services in a more efficient way. Nonetheless, users 

would have easier access to services, making more seamless to gather consistent user bases for 

companies dealing with products relying on network externalities and social features. 

To deal with the low receptiveness of companies and institutions, firms should foster the creation 

of meaningful business cases in order to make the benefits originated by the adoption of wearable 

technologies more evident to decision-makers. Pilot projects, like CopenRehab’s chronic diseases 

management systems or Tzoa’s environmental tracking will be fundamental to pose the funding 

conditions for more radical and pervasive changes among leading institutions on a wide range of 

issues. 

Finally, without a solid and complete regulatory framework, all actors in the wearable ecosystem 

should monitor each other in order to make sure that privacy is respected across all aspects of a 

product. If collaborating actors will act against the best interest of the wearable tech ecosystem, 

the actors should find other collaborators or raise awareness among the general public against 

those firms to force the adjustment of their behaviour to what it’s in the best interest of the whole 

ecosystem. Moreover, given the immaturity of the market, legislators should shape a regulatory 

framework capable to take into account and classify the broad range of use cases and situations in 

which biometric data is collected without posing stringent constraints. The urgency to address 

this trade-off is signalled by the great variance in privacy agreements, which are too open to 

discretionary clauses that can potentially weaken users’ privacy. Designing a framework based on 

transparency regarding the definition of the type of information collected and the actors allowed 

to deal and use it could help users to have access to the required knowledge to evaluate their 

position and the risk they might be exposed to. 

8 – Conclusions 

This thesis aimed at examining the current state of the wearable technologies market taking into 

consideration both a customer and a firm perspective. This has been possible employing a survey-
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based customer analysis and an explorative case study approach. The analysis was based on a 

combination of primary data (surveys and interviews with the executives of the companies taken 

into account) and secondary data from a wide range of sources.  

It was found that current wearable products are failing at providing consistent personal value to 

users. As a matter, current wearable products are focused around gathering the broadest range of 

information possible, without really making it actionable for users. The sample put under analysis 

has revealed potentially ready to adopt wearable technologies given their low concern against 

social pressures in adopting such technologies in public. The aforementioned value gap makes 

hard for users to consider allowing third parties collect strictly personal data as beneficial, 

consistently impacting purchasing intentions, still unsatisfactory even for a young sample. 

Companies, on the other hand, are still focusing their efforts in product development rather than 

customer acquisition, as it was expected from an early-stage market. In this regard, firms’ 

investments appear to be aligned with customer insights, posing the basis for the proposition of 

services capable to meet customer expectations in the foreseeable future. 

The analysis also found that acquiring new kinds of resources is a major bottleneck for some of 

the interviewed companies. New skillset and professional figures are needed to build inherently 

different products, heavily relying on solid user experience or user motivation to retain and 

engage customers. On the other hand, the great push in product innovation that this industry is 

witnessing is preventing small companies from streamlining production, which can drive costs 

dramatically up or making impossible to enter smaller market segments, incapable of generating 

the critical mass needed to absorb the investments. 

Throughout the study, the central role of institutional actors and businesses in fostering the 

adoption of wearable technologies has also emerged. The advantages that these actors would be 

able to acquire in terms of greater information accessibility (potentially implementable for a wide 

range of purposes) might justify device subsidization to final users in the future. Currently, 
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resistance to change regarding business processes and governance structures are representing a 

major barrier in this process. 

Also, given the strictly personal nature of the information collected by this product family, 

privacy has been found to be a major concern regarding user safety. The commercial value that 

those data carry for private companies could easily encourage opportunistic behaviors. On the 

other hand, the potential threats on the user side will be likely to decrease with the development 

of greater market maturity since market forces and regulatory interventions will eliminate 

eliminate or force to change misbehaving companies. 

8.1 – Limitations and Further Research 

A number of fundamental limitations of this study need to be taken into consideration. First, the 

sample of the survey study section is relatively small and consisting mainly of young individuals. 

The greater familiarity with consumer technology that this sample has might drive to 

underestimate some of the barriers to technological adoption presented by Davis’ model. 

Furthermore, TAM model has been widely criticized by the academic community due to its 

limited explanatory power, lack of practical value and oversimplification of the factors affecting 

technology adoption dynamics (Chuttur, 2009). The solidity of this research could be improved 

by employing a model capable of analysing technology acceptance from a collective point of 

view instead rather than a personal perspective. 

Moreover, the choice to rely on qualitative data in the case-study section limits consistently the 

possibility to replicate the study. Nonetheless, all the companies included in the study belong to 

different business verticals, therefore it was not possible to ensure high specificity of the results. 

For this reason, other industry-specific factors not taken into account might be influencing 

comapanies’ performances. Hence, this research could increase the validity of its findings by 

enlarging the its scope in mainly in two ways. First of all, by increasing the number of survey 

respondents and the range of demographics included it would be possible to obtain a more 
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representative sample of potential customers. In the same fashion, observing companies of 

different sizes and dealing in different industries it would be possible to have a more solid picture 

regarding the supply side. 

Third, since the subject has been touched by a small amount of academics, the findings of this 

research are supported mainly by non-academic secondary data. Therefore, findings are limited 

by the quality of secondary data, and this issue has revealed to be hard to validate basing on peer-

reviewed research. Further research should more extensively examine the state of the market and 

take into account more qualitative data to validate the findings. 

Lastly, even though some recommendations have been proposed on how to deal with the 

pinpointed challenges, most of them are originated by actors outside firms’ scope of control. 

Further research might take a closer look to those actors and analyse the set of actions 

specifically needed to drive change.  
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Appendixes 

Appendix 1 - Summary of basic wearable devices' features 

 

Appendix 2 - Categorization of quotes on common issues 

Issue Title Horus Sendrato CopenRehab Tzoa Technogym 
Accelerator 

#1 Privacy “We are 
dealing with 

“Dealing with 
transactional 

“Right now the 
market is blurry 

“A solid 
framework is 

N/A 
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facial 
recognition for 
disadvantaged 
people. 
Ensuring 
privacy is a 
way to protect 
them from 
potential 
abuse” 

data, we are 
obliged by the 
law system to 
provide 
anonymized 
data [to 
organizers]“ 
 
 
 

enough not to 
represent a 
problem in small 
markets like Dk. 
With broader 
diffusion it will be 
needed to clearly 
state who will 
access and use 
that data.” 
 
“Particular 
regulation is 
needed for private 
healthcare actors.” 

urgently 
needed, 
Imagine if 
healthcare 
providers get 
access to 
environmental 
data and start 
discriminating 
treatment prices 
accordingly” 
 
“If not ethically 
used, this data 
might increase 
inequalitities” 

#2 Interoperability with 
existing products 

“To build an 
all inclusive 
personal 
assistant we 
will need to be 
perfectly 
integrated with 
smartphones’ 
OS” 
 
“In the next 5 
years many 
household 
appliances will 
share 
information on 
the web. Horus 
will have to be 
part of that to 
make everyday 
actions easier 
for impaired 
people” 

“FestivalHub 
platform has 
been developed 
to coexist with 
existing CRM 
solutions” 
 
“To make an 
end-to-end 
platform truly 
crucial for 
organizers we 
will have to 
take into 
account the set 
of operations 
fulfilled at each 
stage” 

“We treat diseases 
that can have 
cross influences. 
Platforms like 
[Apple] HealthKit 
will allow us to 
exchange data 
between different 
applications more 
easily” 
 
“Danish market is 
mainly dominated 
by Apple iPhone 
so this might not 
represent a 
problem as it does 
for more 
fragmented ones.” 

“We will have 
to enable other 
companies to 
easily use our 
data to build 
new services or 
to improve 
existing ones” 
 
 

“All the apps 
and services 
got into the 
programs are 
not hardware-
focused. We 
push these 
companies to 
get fitness data 
from the widest 
variety of 
devices, maybe 
it’s the only 
way to ensure 
the greatest 
number of 
potential 
customers” 
 
  

#3 Need for 
customer/user 
retention 

N/A “We don’t 
want our 
product to be 
used just as a 
fancy wearable 
ticket. Our goal 
is to build 
features 
actually useful 
to interact with 
multiple 
touchpoints 
and other 
people” 

“We still have to  
find reward and 
motivational 
schemes capable 
to sustain habit-
changing 
therapies. The 
effectiveness 
decreases fast 
after the 
intervention 
period” 
  
“Without 
institutional 
support we are 
currently testing 
therapies lasting 8 
to 12 weeks. 
Better results 

“ “We admitted 
only companies 
who have the 
potential of 
generating 
positive 
feedback loops 
in different 
ways […], 
either by 
engaging with 
other people or 
trainer, either 
by rewarding 
users 
differently.” 
 
“After the first 
months of 
hype, data 
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Appendix 3 – Survey Questionnaire 

Respondent information 

could be achieved 
motivating people 
to sustain correct 
behavior 
afterwards...” 

visualization is 
not enough 
anymore. That 
stage was 
about showing 
what wearables 
were capable 
of.” 

#4 Lack of human 
capital / finding new 
skills in the job 
market 
  

“At the 
moment we are 
very slow 
because it’s 
difficult to find 
people capable 
to develop 
computer 
vision products 
with limited 
computing 
capacity. “ 
 
 

N/A “Doctors and 
researchers 
communicate with 
the digital agency 
the specifications 
of the apps almost 
on a weekly basis. 
This is too slow at 
tme moment.” 
 
“The ideal 
situation would be 
to have doctors 
highly specialized 
on IT products, 
this would reduce 
misunderstandings 
dramatically for 
us” 

“We had to 
move to San 
Francisco from 
Vancouver. It 
was the only 
way to start 
building a truly 
specialized 
network” 

N/A 

#5 Lack of 
understanding of 
benefits 

“Generic 
healthcare 
institutions 
don’t get the 
savings they 
could get from 
Horus. We’ll 
be needed to be 
pushed from 
specific 
associations for 
blind people.” 

“Organizers 
have no idea 
what to do with 
that data, they 
only know it’s 
there.” 
 
“To really use 
this data you 
have to change 
the way you do 
things, no one 
wants to do 
that unless 
they’re sure it 
will be 
impactful.” 

“We don’t have 
proper 
institutional 
support yet, in one 
year we’ll be able 
to publish 
researches to raise 
the concern to 
find alternative 
ways to treat 
lifestyle diseases” 
 
“Hospital 
managers can’t 
estimate the cost 
impact of such 
solutions on the 
long term. They 
are just scared of 
the upfront 
investment” 

“Pollution is 
absolutely 
perceived as an 
urgency, the 
problem is the 
underestimation 
of crowd-
sourced 
solutions.”  
 
“We have to 
prove the 
quality of our 
product before 
governments 
will trust 
crowd-
generated 
insights” 

“Wearables are 
good at 
quantifying 
your life but 
they don’t 
make a real 
impact on your 
life. They are 
not good 
enough to 
overcome the 
‘so what?’ 
question?” 
 
“Offering 
discounts it’s 
just an early 
eample that 
they can help 
to have an 
impact, it’s 
certainly not 
the final 
solution” 
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1) E-mail address 

2) Gender 

Male / Female 

3) Age 

4) Do you already own a wearable device? 

Yes / No 

5) Have you ever heard about wearable devices? 

Yes, a lot / Yes, but not enough to understand what they are about / No, never 

Summary of presentation of general features (Appendix 1) 

Perceived usefulness 

1) The use of wearable devices is clear and understandable 

Strongly disagree 1 2 3 4 5 6 7 Strongly Agree 

2) Overall, I find wearable devices useful 

Strongly disagree 1 2 3 4 5 6 7 Strongly Agree 

3) Using wearable devices would provide me insights to limit wrong habits 

Strongly disagree 1 2 3 4 5 6 7 Strongly Agree 

Ease of use 

1) I would easily find apps and services to get the most out of the device 

Strongly disagree 1 2 3 4 5 6 7 Strongly Agree 

2)  I am afraid that my smartphone might not be compatible with it 

Strongly disagree 1 2 3 4 5 6 7 Strongly Agree reverse scale 

3)  I have enough devices to charge at night, I don’t need one more 

Strongly disagree 1 2 3 4 5 6 7 Strongly Agree reverse scale 

Perceived risk 

1) I am afraid that someone might use my personal information improperly 

Strongly disagree 1 2 3 4 5 6 7 Strongly Agree 
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2) I would like to be sure that mi information can be used/disposed only by me 

Strongly disagree 1 2 3 4 5 6 7 Strongly Agree 

3) I am afraid that with newer versions of the product, mine could become quickly obsolete 

Strongly disagree 1 2 3 4 5 6 7 Strongly Agree 

4) I am concerned by an electronic device collecting such detailed information about me 

Strongly disagree 1 2 3 4 5 6 7 Strongly Agree 

Social concerns 

1) I don’t like wearing something that might be worn by other people at the same time 

Strongly disagree 1 2 3 4 5 6 7 Strongly Agree 

2) I would be considered “uncool” wearing a tech device in public 

Strongly disagree 1 2 3 4 5 6 7 Strongly Agree 

3) I think that some devices might match my style 

Strongly disagree 1 2 3 4 5 6 7 Strongly Agree 

Purchase intentions 

1) I intend to try a wearable device soon 

Strongly disagree 1 2 3 4 5 6 7 Strongly Agree 

2) It is likely that I will buy a wearable device as soon as they wuill become more common 

Strongly disagree 1 2 3 4 5 6 7 Strongly Agree 

3) I am currently interested in buying a wearable device 

Strongly disagree 1 2 3 4 5 6 7 Strongly Agree 
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Appendix 4 -  Perceived Usefulness Distribution 

 

 

 

Appendix 5 – Perceived ease of use 

 

Appendix 6 – Perceived risk 
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Appendix 7 – Sentiment toward purchase 

  

 

Appendix 8 – Quality comparison between Tzoa enviro-tracker and professional 

dust monitoring equipment 



 

 87 

 


