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Purpose: The pervasive spread of digital technologies brought to an
incredible boost in data availability. Companies are dealing with massive
amount of data that waits to be exploited. At the same time, scholars are
providing different strategies and methods to help companies capture the
value embedded in their data to foster innovation and to improve the
efficiency of existing processes. In these researches data are the by-product
of something else, they are a silent asset that needs to be exploited. What if
data might be considered the final goal?

Design/methodology/approach: The research is based on an exploratory
multiple case study analysis, on the basis of three cases used as an
illustration for new ideas. In particular, the gathered data are analyzed
according to models previously presented in the literature review, building
on and expanding them.

Findings: The research proposes a data-driven approach to innovation,
offering a peculiar view of the innovation process. The trigger point is the
need of data that let begin the entire development process of a complex
system. In this perspective, the application that data is a by-product of the
entire innovation process and not the primary output; this is peculiar since
the vast majority of the literature consider data as the by-product of the
primary product.
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Research limitations/implications: Future research is needed to assess the
replicability of the model outside the mobile app industry and to measure
its performances. Nevertheless, this paper provides insights both for
scholars and for managers, enlarging the discussion on digital innovation and
digital business models.

Practical implications: The results provide a development process to foster
innovation relying on the need of data as the trigger point, guiding
entrepreneurs and managers in the building process of the entire digital
system.

Originality/value: Previous researches often considered big data in
innovation as a way to enlarge the current product offer or to make the
innovation process more effective or efficient, this paper changes the
perspective, considering big data as the trigger and the enabler of the entire
digital innovation process.

Keywords: Big Data, Internet of Things, Two-Sided Market, Innovation
process, Digital Innovation

Introduction: assessing the role of Digital Technologies in Innovation

In 2012 IBM published a research talking about 2.5 quintillion bytes of data created daily, which
means roughly 0,9 zettabytes (10%) in a year. Estimations talk about 163 zettabytes (10%?) a year,
up from the 16,1 ZB registered in 2016 (IDC, 2017). These numbers are the result of the
interconnected world we live in. Everything we do is enhancing the data creation process. Listening
to a song is generating data on where, when and even how it has been listened to. Similarly, setting
the temperature through our smartphone to go back in a warm and cozy house is generating data
on our behavior, going out for a run is creating data on where we run, how fast we run, how many
times we slow down and so on. This short list may be expanded to almost every single moment of
our daily life, with a common characteristic that links all of them: our smartphone.

Smartphones are a bundle of sensors that can measure and gather a considerable amount of data
that reach the cloud. Then, data are analyzed to give us back a service, to improve the service, may
even be shared with other companies to improve other services and so on. This process creates new
data at each step, leading to an enormous and continuous data chain production process.

These data are becoming so vast and relevant that both managers and scholars must consider them.
Indeed, the opportunities enabled by Big Data have been largely studied in recent literature (e.g.,
Buganza et al., 2015; George and Lin, 2016) and remain a hot topic for research (e.g., Martinez and
Walton 2014). In particular, scholars also focused on the strategies unveiled by Big Data to foster
innovation (e.g., Trabucchi et al., 2018), using them as a trigger to find meaningful directions to
innovate within a company.



Big Data, Internet of things and more generally all the technological developments that allow
companies to gather a considerable amount and variety of data easily are part of the vast family of
digital technologies, which are having a significant impact on innovation management.

Over the last years, we entered in the “golden age” of digital innovation (Fichman et al., 2014),
having a more pervasive and ubiquitous diffusion of digital technologies, which are having a
significant impact on the innovation process. The term digital innovation, indeed, refers to the
innovation process that relies on digital technologies to offer new products, services or processes
(e.g., Martinez-Lépez and Casillas, 2013; Nambisan et al., 2017).

Scholars started considering the impact of these technologies on the innovation process and
companies start considering them as new sources of competitive differentiation (Berman, 2012).
Furthermore, scholars explore different fields and perspectives and the topics, such as their
implementation process and related challenges (e.g., Gastaldi et al., 2017) or their unveiled
opportunities (e.g., Buganza et al.,, 2015). Nevertheless, digital technologies have such a broad
impact that makes them a particular complex and hot topic, that still need further development
from a research perspective (e.g., Appio et al., 2016; Brem et al., 2016; Ganzaroli et al., 2016;
Rekonen and Bjorklund, 2016).

Nevertheless, this research aims to dig into the role of Big Data for the innovation process, showing
a different perspective on the topic.

Nevertheless, if previous researches (e.g., Johanson et al., 2014; George and Lin, 2016) often
considered these technologies as enabler for a more effective and efficient innovation process (for
example increasing the ability to understand users’ needs), this article aims to show how they can
also play (another) significant role in the innovation process: acting as the trigger factor of the entire
innovation process.

On the basis of exploratory research based on relevant case studies as inspiration for new ideas,
this paper digs in three companies that relied on digital technology in a very peculiar way, making
their need for data - and the possibility to gather them - the enabling and starting factor of the entire
innovation process.

First, the paper presents a literature review based on the role of Big Data phenomena in the
innovation landscape. After the methodological section, the empirical results of the research are
presented and furthered discussed through the theoretical lenses presented in the literature
review.

In the end, implications for theory and managers are presented, highlighting how this research lets
emerge a different view of the role of these digital technologies in the innovation process,
considering them as the trigger instead of an enabler or an enhancer. Moreover, the suggested
innovation process may be relevant for managers and entrepreneurs working in the digital
environment, having a different perspective on how they may rely on the data they are gathering.

Literature Review: The role of Big Data in innovation
Big Data (BD) represents one of the most relevant emerging topics over the last years. Several

definitions have been proposed over time (e.g., IBM, 2012; Brown et al., 2011; Gandomi and Haider,
2015; De Mauro et al., 2016), sharing the main features. In particular the 3Vs model (McAfee and



Brynjolfsson, 2012; Kaisler et al., 2013; Anshari & Lim, 2016) emerged from the others, highlighting
the role of: Volume (huge amount of data), Velocity (continuous stream of data) and Variety
(different kinds of data from different sources) in defining BD. Later on, the Vs have been further
expanded (e.g. Fan & Bifet, 2013; Kaisler et al., 2013; Gandomi & Haider, 2015; Wamba-Fosso et
al., 2015; Del Vecchio et al., 2018) with the concepts of Veracity (using reliable data and confident
interpretations), Variability (managing and interpreting the continuous stream of data and their
changes) and Value (exploiting the value embedded in the data).

Different complementary trends have been considered relevant to enable and enhance the BD
phenomenon (e.g., Dumbill, 2013). Among the others, the diffusion of smart devices (e.g.,
smartphones, tablets, wearables) and social network platforms played a key role, since they are
data generator (Lohr, 2012). Furthermore, the improvement and diffusion of cloud computing,
giving the chance to have access and store data, boosted the diffusion significantly (Marston et al.,
2011), along with the cost reduction concerning computational power (Vajjhala & Ramollari, 2016).
Along with the diffusion of smartphones and digital services, other growing trends play a significant
role in the BD diffusion. First, Internet of Things, a paradigm that can be considered the results of a
convergence process of different visions over technology, integrating objects, connectivity and a
semantic approach (Atzori et al., 2010). It is commonly described “as a global infrastructure for the
information society, enabling advanced services by interconnecting (physical and virtual) things
based on existing and evolving interoperable information and communication technologies” (ITU,
2012).

Human beings and their behaviors or opinion are often considered part of this evolving ecosystem,
enabling even more potentialities regarding BD Analytics (Chang, 2018). The integration of physical
elements and people in generating data has been discussed in the concept of Internet of People
(Conti et al., 2017), defined as a complex socio-technical system where humans interact with their
devices representing the key nodes of a network that create valuable and exploitable data.

The role of BD in the management literature

The role of BD in the management literature is multifaceted. Initially, scholars focused mainly on
their role to improve the decision-making process (McAfee and Brynjolfsson 2012; Sahoo et al.,
2012). Companies started perceiving the chance to use business information and analytics as a
critical variable to differentiate themselves within their industry (La Valle et al., 2010). Soon after,
different disciplines started paying attention to the phenomenon, studying potential applications in
different fields, such as marketing (e.g. Chau and Xu, 2012; Leeflang et al.,, 2014), customer
engagement (Sahoo et al., 2012; Xie et al., 2016) or supply chain (Moretto et al., 2017).

More in general, the concept of BD moved from a purely technological debate to a managerial one,
seeing in the chance to create value through the transformation of such data assets as a key
challenge (De Mauro et al., 2016; Furtado et al., 2017).

Later on, scholars pointed out the chance to leverage this kind of data to foster innovation,
leveraging different data sources both internally and externally to the company (Sorescu, 2017).
One of the most significant examples is related to the chance to co-create with the customers,
relying on historical customer data, gathering habits and preferences and so on (Furtado et al.,
2017).



Along with the previous mentioned technological opportunities — such as the chance to develop
“smart services” able to gather data — this is pushing researcher to search for new comprehensive
frameworks, merging the two traditional innovation paradigms: market-pull and technology-push
(Geum et al., 2016). Indeed, managers can leverage the growing diffusion of sensors and the
decreasing barriers to access them to leverage entrepreneurship opportunities relying on different
kind of data (Brown, 2017) and answering to different customers’ needs (e.g., Johanson et al., 2014).

The role of BD in innovation

Recent researches showed how BD could bring to different kind of innovations, from process to
product, from an architecture to a modular base (e.g., Caputo et al., 2017; George and Lin, 2017).
On the one hand, BD may help companies to improve the usage of existing assets. Therefore, data
can be used and re-used within the space where they have been developed fostering a so-called
infrastructural innovation based on data (Tempini, 2017), or BD can be used to increase the level of
personalization in services, leveraging data as a paradigm (e.g., Ng and Wakenshaw, 2017).

On the other, BD may help to extend company's capabilities in a new context and going beyond
company’s boundaries (Pellegrini, 2017). BD may drive an open innovation strategy to gain new
business opportunities (Del Vecchio et al., 2018) or even pursuing business model innovation to
enlarge the operating domain of the company (Trabucchi et al., 2018).

Scholars start also deepening in the organizational enablers that can facilitate this kind of
innovation, such as customer centricity, a data orientation management and the implementation of
agile practices (Troilo et al., 2017).

Even if the literature on the topic is growing quickly, there is still a lack of research on how BD can
challenge the underlying mechanisms of value creation (Huberty, 2015).

Indeed, all the previous mentioned researches considered BD as the by-product of some process.
The focus so far has been on the strategies that can let companies unveil and capture this embedded
value.

In particular, recent research showed how this by-product could be the sources of a new value
appropriation mechanism leveraging a different kind of strategies. Three strategies to capture value
through BD have been described: improving existing mechanisms such as advertising, understanding
in a more profound way the current customers, or even finding a new kind of customer that can see
a broader value in this data to search for it (Trabucchi et al., 2017). At the basis of this model there
is the Two-Sided Market theory. This kind of markets is characterized by the presence of two (or
more) different groups of customer — the sides — that are linked together through a platform that
internalize the cross side network externalities existing between the different groups (e.g., Rochet
and Tirole ,2003).

These markets have been identified in different industries, such as credit cards or video consoles,
and have been classified according to the type of transaction enabled by the platform (e.g., Rysman,
2009; Filistrucchi et al., 2014).

Recent development on the topic showed how BD could challenge the traditional two-sided markets
based on the advertising mechanisms (defined as a non-transaction two-sided market, since the
platform is not allowing a direct transaction between the two sides). Ad-based businesses leverage
a two-sided structure since a side (the advertisers) is looking forward to reach the first side (the



readers or the viewers) through a Client-As-a-Target perspective to get their attention (Filistrucchi
et al., 2014; Trabucchi et al., 2017).

The data gathered through a digital platform (e.g. a mobile app) can invert the fundamental
relationship between the two sides, since the platform may leverage one of the above-mentioned
strategies to engage a certain kind of customers on the second side, which show interest in the
gathered data, leveraging a Client-As-a-Source perspective (Trabucchi et al. 2017). It may be
translated in different strategies: enhance advertising (matching a Client-As-a-Target and a Client-
As-a-Source strategy to offer better-targeted advertising messages), e-Ethnography (which allows
the app provider to gather data regarding specific behaviors of the end-users) and Data trading
(which is based on the trading of data with third parties).

Researchers have recently started to point out the different kinds of innovation that can be pursued
through BD. Chang (2018) pointed out the need for further research on how BD can provide
incentives to foster innovation, especially while technological evolution is enabling the chance to
gather specific data in a timely and cost-effective ways (Gandomi and Haider, 2015). In the same
perspective, Rindfleisch, O’Hern and Sachdev (Rindfleisch et al., 2017) show how BD can both let
companies exploit their value (innovation from data) as well as enable a particular kind of product
innovation enabled by the chance to gather and analyze data (innovation as data). This research
aims to deep in the second category, trying to show the chance to gather a particular kind of data
as the main innovation outcome and to build around it the entire business model.

Research method

A multiple case study method has been used in this research, due to the lack of previous studies in
the filed with a similar perspective and accordingly to the exploratory intent of the research (Yin,
2009).

The app industry is the empirical setting where the study took place for two main reasons. First, the
pervasiveness of smartphones — with 2.87 billion users expected by 2020 according to Statista
(2016) — and the related continuous grow of available mobile apps make the field a source of an
increasing number of meaningful innovations based on digital technologies. Second, as previously
mentioned smartphones embed a number of sensors (e.g., compass, accelerometer, camera, GPS
tracker) that allow users provider to gather a huge amount (volume) and kinds (variety) of data
continuously (velocity) during the service delivery, making them a great example of Internet of
Things and BD generators.

This research is inductive in nature, leveraging meaningful case studies as inspiration for new ideas,
as suggested by Siggelkow (2007). Therefore, three cases are going to be presented and used for
theirinspiring power regarding the opportunities unveiled by BD and the models that managers and
scholars can use to consider them with an innovation perspective. The chance to leverage on
multiple sources of evidence and to rely on existing theories to read the gathered data let us
increase the validity of our results (Gibbert et al., 2008; Cook and Campbell, 1979). This research
aims to propose a different perspective on the role of BD in innovation, without proposing a
dogmatic model but stimulating new researches and concrete managerial projects also leveraging
this perspective on BD and digital technologies.



The data collection phase has been based on a qualitative web-based analysis, aiming to involve
different kinds of sources. Firms' official websites have been used to have the institutional view on
the service (how it is described, the kinds of data gathered, the kinds of feedbacks offered to the
end-users, the other players involved in the system). The official pages of the mobiles apps on the
major stores (i.e., Google Play and the Apple App Store), were used to have a clear view on how the
service is delivered to the end users and to have a look on the privacy policies of the services).
Industry magazines and other publications have been used to have a deeper understanding of the
underpinning mechanisms and the business models of the considered cases (searching mainly for
statements from the managers as well as explanations on the dynamics of the system under
observation).

The gathered documents have been analyzed through an iterative coding process, made up of three
phases: reading, coding, and interpreting (Saldafa, 2012). Based on the recommendations of Corbin
and Strauss (2008), we used an open coding process, identifying key sentences from the documents
and sorting them into first-order categories. Then the categories have been combined through an
axial coding process into higher-level categories by identifying the relationships between them and
the analyzed literature. The gathered data have been analyzed through a comparison matrix of data
as suggested by Miles and Huberman (1984).

Empirical results: Inspiring innovation based on the power of Internet-of-Things
Three cases are going to be presented, focusing on how they leverage BD and reading them to the

Two-Sided Market models based on BD. The three cases are UpCoffee by Jawbone, Duolingo, and
mPower: Mobile Parkinson Disease Study by Sage Bionetworks.

UpCoffee

UpCoffe is a mobile app released by Jawbone in March 2014. In those years, Jawbone was getting
massive popularity on the market for their smart-wristband: UP by Jawbone. The wristband was
announced in 2011, and it represented the first non-audio product sold by the company. This
innovative activity tracker, based on a flexible rubber wristband, got a significant impact on the
market, leveraging its several functions, from calories counting, to activity monitoring and smart
alarm, powered by the sleep monitoring (Stone, 2011). The system is based on a bundle of the
tracker and the mobile up that run on the smartphones, enabling data processing and direct
feedback to the customer.

Interestingly, in 2014 the company released another app, which is the object of the case: UpCoffee.
The underlying mechanism of the app is simple. Do you want to know how caffeine affects you? Use
the app for seven days, inform the app all the times you drink something with caffeine in it (selecting
it from a comprehensive database that contains the information on the quantity of caffeine for the
different drinks). In a week, the app will provide your — personal — relationship with caffeine
(McCracken 2014; Palladino 2014). How? Considering the data that the wristband has been
gathering — over time — monitoring the sleep and the data provided in the seven days.

According to Bandar Antabi — head of special project at Jawbone when UpCoffee have been created
UpCoffe - “The project started because we happened to be looking at which food items were logged



the most often in our food system” (Dormehl, 2014) and after an internal hackathon convened by
the internal data scientists they understood they were missing some kind of data. When and how
much caffeine do users consume? In order to get relevant insights on the relationship between
caffeine and sleep patterns the app have been developed, and results have been first given to the
users and then published also on their blog (Raskin, 2014). The data gathered through this app
enters in the Jawbone's database, enhancing the service they can offer through the main app,
improving the feedbacks and insights they offer to their end-users through the main app (UP by
Jawbone). A manager in the company said: "We want the hardware design, the software design,
and the data to work in concert to help people achieve their goals” (Palladino, 2014).

Jawbone

Data $
Data

Q —_— UpCoffee
Mobile app users

= == ¢

Data flow Revenue flow  Client-as-a-source

Figure 1 —UpCoffee as a Two-Sided Market with a Client-As-a-Source perspective

According to the gathered data, the service seems to be based on a two-sided structure. The need
for data triggered the system: Jawbone — working on UP by Jawbone —is searching for specific data
(data consumption) to enhance their service. For this reason, they invest in a new service, UpCoffee,
which has as customers the end-users of their new app. Therefore, the two-sided structure is based
on the one hand there is the group of customers — represented by the end-users of the mobile app
— which receive the main service for free, providing the data necessary for the service delivered
through the UpCoffee app. On the other, the company itself acts as a customer willing to have those
data to enhance ongoing research and possibly to trade them somehow.

Figure 1 summarizes the case according to the Two-Sided Market model (Trabucchi et al., 2017):
the app (the central rectangle) links the users with the overall company (which sustain the system
economically), the two sides are represented through the two dots. The blue (data) and red (money)
arrows represent the exchanges between the sides and the service provider. The two groups of
customers are linked in a Client-As-Source (represented by the orange arrow), which means that the
end-users act as a source of value for the entire system receiving the service for free, relying on



perspective with an e-ethnography perspective, aiming to get more information on the end-users’
behavior.

This strategy highlights how the data gathered serves as a way to enhance the non-transaction
players (Jawbone in Figure 1) knowledge of users' behaviors, just like in applied ethnography but
relying on high-tech devices.

Interestingly, it seems that the main goal of the entire system is not to provide an additional service
to the wristband users or to engage them, but actually to gather those data.

Duolingo

Duolingo is an American company founded by Luis von Ahn and Severin Hacker back in 2011. It is a
free educational services that aims to spread the chance to learn a foreign language, offering more
65+ different courses.

The app is based on a personalization mechanism: “human tutors are scarce and expensive; we are
using technology to give everyone access to personalized education in a scalable way” (Hof, 2015).
Therefore, they rely on data coming from each single user to determine how the learning experience
will continue; Laela Strudy, a partner at Google Capital which is investing in the project — states:
“Duolingo’s mobile-first, adaptive, and gamified platform is changing the way people are learning
languages across the world” (Hof, 2015).

Today the company’s business model is expanding. It has direct revenues streams based on their
test center — that allows the user to take a certification exam for $49 staying at home — based on
the potentialities of digital systems that allow them to check for the reliability of the results and
avoid students to cheat. Moreover, the company is also working on other side projects, such as
Tinycards that allow users to improve their memory.

This case is particularly relevant for this study for two main reasons: the original aim of the project
and the original business model.

Back in 2009, Luis von Ahn presented the reCAPCTCHA project (later acquired by Google) which
gave a meaning to the people all over the world that were solving captchas to enter in websites.
The main idea is to rely on the free work of millions of people which are trying to show to a system
that they are human beings. For security reasons, we are asked to accomplish simple tasks that a
computer would not be able to do, having then the chance to enter into the required system. The
reCAPTCHA projects aims to create value through these activities, putting aside the basic CAPTCHA
a second simple problem. At the beginning, it was used as the chance to read misspelled words to
correct a mistake, while now it can also be used for different activities such as selecting pictures
with a specific object). It aims to improve algorithms that are solving hard Al problems).This
mechanisms is now leveraged by Google to provide a free security service, while gathering valuable
data [1].

This project inspired Luis von Ahn, giving birth to something truly different, but based on a very
similar mechanism: Duolingo.

Along with Severin Hacker, Luis Von Han aimed to have millions of people around the world
translating information to enhance the value of the (mono-language) knowledge on the web. In
other words, they were searching for a way to have someone creating value for someone else, while
they were doing something they wanted or needed to do. Before launching the app, he stated at
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TechCrunch: “The solution was to transform language translation into something that millions of
people want to do, and that helps with the problem of lack of bilinguals: language education. It is
estimated that there are over 1 billion people learning a foreign language. So, the site that we’ve
been working on, Duolingo, will be a 100% free language learning site in which people learn by
helping to translate the Web. That is, they learn by doing” (Siegler, 2011). A few years after, they
completed the original business model involving companies like CNN and BuzzFeed and offering
them real-time translations. Von Ahn stated on the company blog: “As you know, Duolingo is
committed to providing free language education for the world. From the beginning, our plan to
finance the platform has been to have our students translate real-world documents as they practice
their foreign language skills. We like this model because it’s a mutually beneficial arrangement:
students receive high-quality, completely free language education, and organizations get translation
services powered by the students. Today’s announcement that two major publishers are financing
our operation by translating their content with us is a significant milestone in keeping Duolingo free
forever.” (von Ahn, 2013).

According to the case description, a two-sided structure emerges. The willingness to have a system
to translate sentences from a language to another is the trigger points, along with the chance to
realize that people that search for a (free or cheap) way to learn a language may be the right persons
to do these activities when a certain level is reached. This leads to the identification of the two
groups of customers. On the first side, there are end-users receiving a free service (education) while
offering to the service provider different kinds of data, among them translations from the language
they are studying in their language. On the other side, companies are paying to get those
translations, which have been described as the trigger point of the entire system.

Third
Parties
Data $
Data
O — Duolingo
Mobile app users

= == ¥

Data flow Revenue flow  Client-as-a-source

Figure 2 —Duolingo as a Two-Sided Market with a Client-As-a-Source perspective

Figure 2 summarizes the overall mechanisms, having the mobile app users that receive a free service
offering back translations in their language (data) that are then sold to the second side players (such
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as CNN and BuzzFeed in the example) in a Client-As-a-Source perspective, leveraging a data trading
strategy (Trabucchi et al., 2017). In this case, the second side (non-transaction, the third-parties) is
outside the firm and there is an economic transaction with the main service provider (Duolingo
itself).

mPower: Mobile Parkinson Disease Study

In April 2015, Sage Bionetworks, a Not-For-Profit Research Organization launched Parkinson
mPower study app.

The goal of the project is ambitious, noble and extremely clear. Researchers are searching for new
ways to manage the symptoms of Parkinson’s. Sage Bionetworks found a way to collect valuable
data on the symptoms and their evolution. The final goal is to understand the reasons why different
people have different symptoms and the variation of side effects over time as well as understand
how to help people managing the different symptoms in everyday life, as they declare on their
official website [2].

The user experience is based on a mix of surveys and tasks based on the different sensors of the
smartphones (e.g,. touchscreen, microphone, camera), allowing the gathering of a considerable
amount of data. The final goal is to get valuable data for research, to enhance the knowledge on the
diseases and to improve the quality of life for people with Parkinson's disease. The mobile app can
be used both by people affected and not affected by the disease, allowing the company to have age-
matched control data. The users have access to a dashboard that can help to keep track of the health
data.

This mobile app brought to significant result, relying on data from more than 9,500 people enrolled
in the study and providing millions of data point collected on a continuous basis through the
smartphones involved (Moore 2016). The data gathered through the app brought to the publication
of scientific papers on the topic (e.g. Bot et al. 2016) Paul Tarini a senior program officer at the
Robert Wood Johnson Foundation said “This ground-breaking dataset is a wonderful example of
how these new technologies and platforms can help us build a robust culture of health. They make
it easier for more people and researchers to participate in efforts to understand diseases and how
to manage them and, in turn, all of us benefit.” (Moore 2016).

Also in this third case, the need and the search for data is the trigger point of the entire system.
Researches —and in particular Sage Bionetowkrs — search for precious data on how diseases evolve.
An app offering something in exchange — the chance to track the health data — has been created
and delivered to those willing to participate in the study. Through the information gathered, also
in this third case, a two-sided structure emerges. The first side is represented by the end users of
the mobile app, which receive a service through the exercises provided by the app, while giving back
to the system the usage data. These data are then used by the second side player — the company
itself- to enhance their researches on the disease object of the app.
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Figure 3 —mPower: Mobile Parkinson Disease Study as a Two-Sided Market with a Client-As-a-Source perspective

Figure 3 summarized the Two-Sided model, showing the mobile app users as the data providers in
a Client-As-a-Source perspective which are linked with the second side, represented by the company
itself that can (according to the decision of the single user) allow the access to other researchers in
an e-ethnography perspective (Trabucchi et al., 2017), also in this case having a way to observe the
people behaviors and having direct information on them.

Cross-Cases analysis

This brief section aims to provide an overall view on the three cases in order to sum up the main
similarities and differences previously presented, before entering in the discussion of the findings
under the lenses of previous literature in the field.

Table 1 summarizes the main dimensions relevant to this study. First the two different groups of
customers representing the basic elements of a two-sided market, along with their needs solved by
the app provider. Second, the rationale for having a Client-As-a-Source relationship (unidirectional
cross-side network externalities). Third, the kind of Client-As-a-Source strategy implemented in the
system. Finally, the trigger point of the innovation process is pointed out.

(Unidirectional)Cross- Kind of client-
First side Second side side network as-a-source Trigger points
externalities strategy

End-users Jawbone An increase in the numbers  e-Ethnography Missing data in their

Need: Need: to gather  of end-users bring to an datasets to increase the
% searching for  data on coffee higher value for Jawbone, suggestions and the
H"g information consumption to  which has a larger dataset recommendations to UP
KQ{ on their enlarge the to use to increase the level by Jawbone users
| reaction to current dataset  of personalization and

caffeine recommendation of the

service
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End-users Third parties An increase in the number Data trading A system to translate
Need: Need: to have of end-users bring to an sentences from one
% learning a translations of higher value for third language to another
§ foreign short sentences parties which may have while translators are
g language (mainly from faster translations (and doing something
Q various even from a higher number different (learning)
languages to of languages)
English)
End-users Sage An increase in the number e-Ethnography Lack of data on how
Need: to Bionetworks of end-users bring to a diseases evolve to
o | keeptrackto  Need: to have higher value for Sage research on them
2| health data data on how Bionetworks increasing the
QO_ (and also to disease evolves statistical relevance of the
€| contributeto  to research on data gathered
the research) it

Table 1 —Cross cases analysis

Discussion: A development model to foster innovation starting from data

From Data as By-Product to Data as The Product

The above presented case studies share a common structure: they are based on a non-transaction
Two-Sided Market leveraging a Client-As-a-Source perspective (Trabucchi et al., 2017) relying on the
data they gather through the service delivered to the end users. The peculiarity that links the three
illustrative cases is the trigger point of the entire system: the need of data.

Ongoing researches in the innovation field tends to show how products and services are creating
data as by-product. In this perspective, the entire streams on the Internet of Things (e.g. Atzori et
al., 2010; Buganza et al., 2015) and on the Internet of People (e.g. Conti et al., 2017, Chang et al.,
2018) explores how digital products and services generates and uses a number of kinds of data to
deliver the service to the end-users. Leveraging on these streams, several researches show how
these data can be used to unveil innovation opportunities (e.g. Geum et al., 2016; Brown, 2017
Caputo et al., 2017; George and Lin, 2017), exploiting their value (e.g. Del Vecchio et al., 2018;
Trabucchi et al., 2018). This research aims to show the other side of the same coin: can these data
be something different than the by-product of a product service system?

According to the findings of this paper, companies can leverage the opportunities provided by the
BD and the pervasive diffusion of sensors to gather a specific kind of data and therefore to design
and entire system and business model around the need of data.

Jawbone enlarged the service offer with another side app to gather a specific kind of data, such as
caffeine consumption. Duolingo designed an entire learning experience to bring together two
contrasting needs: the search for free language education and the willingness to translate mono
language knowledge. mPower designed a system to supply researchers with the data they need to
carry on research.

Three different fields - activity tracking, education and research on medical diseases — different
overall business models — a side project, a joint system matching needs and a not-for-profit
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organization — but only one model to foster innovation through data. End-users are considered a
valuable source to provide meaningful data that can be analyzed, cross-checked, integrated and
aggregated to provide knowledge to a third player in the system.

A development process for Non-Transaction Two-Sided Markets

The insights derived from these illustrative cases let emerge a design model for non-transaction
two-sided markets (Filistrucchi et al., 2014) based on a Client-As-a-Source perspective (Trabucchi et
al., 2017).

The first step is based on the identification of the innovation issue that data can solve (Figure 4).
Companies can have internal need of data - such as in the case of Jawbone, searching for caffeine
consumption data to enlarge the analyses they were already performing on the previously gathered
data — as well as identifying the need of external players — such as Sage Bionetworks realizing the
need to have more spread and precise data on how a certain diseases actually evolve in order to
enhance their researches in the field. The two constraints of the innovation issue are: i) the chance
to solve the need with identifiable kinds of data; ii) the chance to retrieve those data through
sensors embedded in smartphones and related smart objects.

The second phase is based to the deep understanding of the kind of data needed to solve the
innovation issue (Figure 4), understanding what kind of data and analyses are needed to transform
gatherable data into valuable knowledge for the Data Seeker(s). For example, Jawbone understood
the need to have precise information on caffeine consumption over the day that could be matched
with the data they already had (e.g,. sleep patterns, physical activities).

Data Data
Seeker(s) Seeker(s)
i) O ii) O
Data I
App Developer App Developer
Data Data
Seeker(s) Seeker(s)
iii) O iv) O
Data W Data Il $
Data
®) App Developer O sovies App Developer
Mobile app users Mobile app users

— e "

Data flow Revenue flow Provided service  Client-as-a-source

Figure 4 — A Data-Driven approach to innovation through two-sided markets

The third phase is based on the involvement of the second side of the two-sided market (Figure 4).
Who can provide the needed data? Who can be the end-users that may create and supply those
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data? This is the phase that directly leads to the following one, defining the end-users target of the
mobile app. For example, Duolingo in the phase realized that the people that may translate short
sentences from the web were actually the same people that were learning a foreign language, using
the translation in their mother-tongue as a learning exercise (and having the chance to later cross
check the translation with the ones provided by other users to increase the reliability).

The final phase (Figure 4) is based on the overall design of the system. First of all, it includes the
service design, defining the kind of interaction and user experience of the mobile app. The
requirements of these phase are mainly two: i) the definition of a meaningful experience for the
end-users that is going to create and supply the data and ii) the definition of an engagement
mechanism that allows the system to sustain data creation process, at least for the minimum
necessary time span. Since two-sided markets are based on a double value proposition (Muzellec et
al., 2015), In this phase it is important to understand which is the value proposition that is going to
be presented to the end-users. For example, Jawbone understood the value for users to have
personalized feedback on the personal relationship between caffeine consumption and the sleep
patterns; this leads to the creation to the overall user experience of the mobile app. Similarly,
mPower realizes that the chance to offer a dashboard giving the chance to track health data is
meaningful for end-users and Duolingo designed an entire language service leveraging on the
system they had in mind (relying on the previous experience of ReCaptcha.

Finally, this phase brings to the definition of the complete business model, defining the revenue
streams, that may or may not involve the end-users, that may receive the service for free, as in the
mentioned cases or partially pay to sustain the entire system in a freemium perspective (Trabucchi
et al.,, 2017).

Data-Driven Innovation under the lenses of previous literature

As previously mentioned, scholars recently showed how BD could challenge the traditional
innovation approaches, often described as a dyadic choice between a Market-Pull and a Technology-
Push, mixing the two perspectives (Geum et al., 2016). Our analysis builds on the same perspective,
showing how companies can leverage technological opportunities provided by smartphones and
digital devices integrating a market pull perspective in the game.

Indeed, if previous studies focused mainly on how to exploit the value of the gathered data (Del
Vecchio et al., 2018), seeing customer centricity as a driver to enhance this process (Troilo et al.,
2017) this research asks for a different standpoint. The customer should still be at the center of the
design process. Nevertheless, the customer we are referring to is not the end-users.

Relying on the concept of two-sided market (Rochet and Tlrole, 2003), this research builds on
previous attempts to highlight two different groups of players involved in the value creation and
value capturing process related to BD (Trabucchi et al., 2017). The shift provided by this study is to
understand where can be found the customers’ need that triggers the innovation process,
leveraging those literature streams that stress the ability of BD to change the underlying
mechanisms of value creation (Huberty, 2015).

Leveraging the non-transaction model of two-sided markets (Rochet and Tirole, 2003; Filistrucchi et
al., 2014), our research show how the service provider may involve more than one group of
customers. Previous researches in the filed showed the chance to create a non-transaction two-
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sided market based on the opportunities provided by BD as a way to create a sustainable business
model leveraging on innovative value appropriation strategies (Trabucchi et al. 2017). This research
pushes the model to another step, considering customers that are searching for data as the starting
point of the entire system, changing the perspective on the role of data.

Previous researches considered BD as a by-product of a system that may be a valuable asset to be
exploited (e.g. Buganza et al., 2015), recently Rindfleisch, O’Hern and Sachdev (Rindfleisch et al.,
2017) pointed out how data can even enable a particular kind of product innovation, while this
research show how the BD can take the stand at the very beginning of the innovation process,
representing the final goal to be reached at the end of the process, moving the perspective on the
digital application that allows the gathering: from the central service, to a by-product useful to
gather data.

Conclusion and implications
This research aimed to offer a new perspective on the role that BD may have in the innovation

process. Starting from the literature streams that show how BD and related digital opportunities
may be a good way to enhance the innovation process exploiting the value of those data that has
been gathered as a by-product during the main service offered to the end-users.

Based on the received literature on two-sided markets, this research is rooted in those

market structures that involves two different groups of players — linked through specific kinds of
cross-side network externalities (Katz and Shapiro, 1985; Rochet and Tirole, 2003) — creating a
system based on the interaction between the two sides and the service provider. In particular, this
research is based on the model that explains how the role of the end-users may shift from a passive
target to an active source of value for the system thanks to the possibilities enabled by digital
technologies (Trabucchi et al., 2017).

The findings present a different approach to the innovation process based on the role of BD. In
particular, the cases show companies that started with the need for certain kinds of data as the
trigger of the innovation process.

This observation contributes to the literature in two different ways: first contributing to the ongoing
debate on the role of BD and more broadly digital technologies in innovation and second to the
growing literature on two-sided markets.

This research contributes to the ongoing debate on the opportunities unveiled by digital
technologies and related data (e.g,; Da Gandomi and Haider, 2015; Chang, 2018), building in
particular on the growing streams that talks about “innovation as data” (Rindfleisch et al., 2017).
Previous research tends to show how data are a by-product to be exploited (Ng and Wakenshaw,
2017; Tempini, 2017; Del Vecchio et al., 2018; Trabucchi et al., 2018) while in this case data are the
primary output of the innovation process.

This can be directly linked to the second contribution, looking at the literature on two-sided
markets. Non-Transaction two-sided markets have been traditionally considered as a design choice
regarding the business model to profit from services offered for free or almost for free to the end
users, both in the Client-As-a-Target (Filistrucchi et al., 2014) and in the Client-As-a-Source
perspectives (Trabucchi et al., 2018). Which means deciding to add the second (non-transaction)
side to monetize what is being offered to the first side (end-users).
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The results of our research are showing a different mechanisms: the chance to rely on a two-sided
structure is an intrinsic characteristic of the entire system, which is a common feature for
transaction two-sided markets (Muzellec et al., 2015; Tauscher and Laudien, 2018). Still this kinds
of two-sided markets are still keeping the traditional characteristics of this market structure, such
as the need of a double value proposition (Muzellec et al., 2015) as presented in the cross-cases
analysis table, and the chance to subsidize one of the two sides (Parker and Van Alstyne, 2005). Still,
this research contributes to propose a different view and proposing a process for those non-
transaction two-sided markets based on the usage of data and a Client-As-a-Source strategy
(Trabucchi et al., 2017).

From a managerial perspective the contribution is straight-forward. First, the chance to think about
the opportunities unveiled by digital technologies in a new way. In particular, managers and
entrepreneurs should start thinking about BD as something that can be generated on purpose to
answer to specific innovation problems, and not only as a by-product to be exploited.

Second, the proposed model offers a first guide in the design of such a system. In particular, it
highlights the need to highlight the problem to be solved thorough gatherable data, the chance to
clearly identify those data and the end-users that may generate them, to close the design process
thinking about the value proposition that can be offered to the end-users to ask them to generate
the searched data.

This is changing the perspective from data as a by-product to data as the primary asset of the entire
system designed around a digital service.

In this perspective, it is essential to discuss the role of the end-users in the system. If traditional
non-transaction two-sided markets based on advertising messages were giving to the end-users the
passive role of a target, in this perspective end-users play an active and precious role in the system.
End-users are the main source of value creation in the system, creating and supplying data while
enjoying (maybe for free) a service...which is not necessary the fundamental reason why the entire
system has been created.

This research does not mean to be exhaustive, having an exploratory internet. Indeed, it is based on
a small and convenient sample, chosen for its illustrative power (Slggelkow, 2007). Furthermore, it
is based on secondary sources, which have been considered adequate for the purpose of the
research (showing the existence of different strategies to rely on BD to foster the innovation
process), but which represent a limitation of the research. Furthermore, the cases are all based on
the mobile app industry, which is coherent with the setting of the research, but which decrease the
chance to generalize the findings.

The limitations mentioned above allow several avenues of further research. The chance to enlarge
the research to primary sources is a possible development. In particular, the chance to answer to
more specific questions (e.g,. How can companies rely on the data-driven innovation process?
Which are the opportunities and challenges related to this kind of innovation approach?) would be
enabled, building on the results of this paper. Indeed, the phases presented in this research may
be further explored through different methodologies (e.g,. qualitative surveys with similar
companies) or also in different empirical fields (e.g,. smart products).
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Notes
[1] Further information at https://www.google.com/recaptcha/intro/android.html

[2] For further information visit: https://parkinsonmpower.org
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