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This research aimed to study how to gain the most benefit for the members of an ecosystem
operating on a physical platform and innovating new technical solutions. The methods used
in the research were a literature study, qualitative case research with structured interviews,
and observation in a workshop.

The key finding was that even a lightweight ecosystem governance model, including defined
communication channels, would ensure that the innovation ecosystem is progressive. A
leading body would oversee that the innovation targets are met, the monetization
mechanisms for innovation are developed, and project funding is sought from the right
places. A heterogeneous ecosystem with a wide variety of industries creates value in addition
to its members’ businesses, even the society in the best-case scenario. Defining the
ecosystem identity and vision is essential; the questions to ask are who we are, what we do,
and how we do it. If these need clarification, the ecosystem does not thrive or cannot fully
benefit from the innovations.

Understanding the reasoning behind each member joining the ecosystem sets the
expectations for how the ecosystem operates. When running a regular business, the drivers
are to use a profitable business. In an ecosystem, the additional benefit is to gain value for
one’s business by co-creating with other members. In an innovation ecosystem, the
motivational factors are to create something new together with the other members leading to
an increased total turnover.

For technology companies, a motivational factor is in addition to the previous motivator to
learn new technical skills and gain insight into the latest technology to accelerate innovation.
For small technology companies, the driver is to access new business opportunities and
contacts when innovating with big companies through their network.
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Taman tutkimuksen tavoitteena oli selvittdd, miten fyysiselld alustalla toimivan ja uusia
teknisi& ratkaisuja innovoivan ekosysteemin jasenille saadaan eniten hyotya. Tutkimuksessa
kaytettiin kirjallisuustutkimusta, kvalitatiivista tapaustutkimusta strukturoiduin haastatteluin
seka liséksi havainnointia ty0pajassa.

Tutkimuksen keskeisin havainto oli, ettd jopa kevyt ekosysteemin hallintomalli, mukaan
lukien méaritellyt viestintdkanavat, varmistaisi innovaatioekosysteemin toiminnan haluttuun
suuntaan. Ohjausryhmé valvoisi, ettd innovaatiotavoitteet saavutetaan, innovaatioiden
rahoitusmekanismeja kehitetdén ja hankerahoitus haetaan oikeista lahteista. Heterogeeninen
ekosysteemi, jossa on monenlaisia toimialoja, luo arvoa jésenyritystensa lisaksi parhaassa
tapauksessa jopa yhteiskunnalle. Ekosysteemin identiteetin ja vision méaéaritteleminen on
valttaméatontd; kysyttaviin kysymyksiin kuuluvat keitd me olemme, mit4 teemme ja miten
teemme sen. Jos néitd on selkeytettdvd, ekosysteemi ei voi hyotyd taysimaaraisesti
innovaatioista.

Kunkin jasenen ekosysteemiin liittymisen perustelujen ymmartdminen asettaa odotuksia
ekosysteemin toiminnalle. Tavallisen yrityksen toiminnan tavoitteena on kannattava
liiketoiminta. Ekosysteemissa lisdarvoa oman liiketoiminnan liséksi on saavuttaa lisdarvoa
omalle  yritykselle  toimimalla  yhdess& sen  muiden  jdsenten  kanssa.
Innovaatioekosysteemisséd motivaatiotekijdna on kehittdd yhdessd muiden jésenten kanssa
jotain uutta, mika johtaa kokonaisliikevaihdon kasvuun.

Teknologiayrityksille motivaationa toimii lisaksi halu oppia uusia teknisia taitoja ja saada
tietoa uusista teknologioista oman innovaation  vauhdittamiseksi.  Pienten
teknologiayritysten  vaikuttimena olla ekosysteemin jdsen on myds uusien
liiketoimintamahdollisuuksien ja kontaktien saaminen suurten yritysten verkostojen kautta.
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1 Theory

New technologies, like 5G environment and Software as a Service, SaaS, offer opportunities
for new digital solutions for different industries to utilize in how they operate and, even
more, to find disruptive ways for businesses to thrive. On the other hand, ecosystems aim to
benefit all the members within and enhance in the best-case collaboration between different

industries.

Thus, in this thesis, | research the needed factors for an ecosystem to initiate and collaborate
in creating and developing new services and products utilizing new technologies. The
innovation ecosystem is studied from the angle of how members from various industries can

offer an occasion for disruptive innovations operating on a common platform.

1.1 Background

The factors which triggered this research were how to create more use cases and inaugurate
the usage of solutions in 5G and Software as a Service, SaaS, environment as a delivery
model of such solutions. Even though 5G technology offers valuable new opportunities for
innovation, improving efficiency, and outspreading new business opportunities, most of the

use cases are still to be uncovered and exploited by different organizations and enterprises.

In the digital transformation era, all companies and organizations must consider how they
can benefit from digitalization and even enter new business areas. On the other hand,
ecosystems provide learning opportunities and synergies to drive disruptive innovations to
grow the business with new business opportunities and for public sector organizations new

ways to improve efficiency.

The case study environment, an arena for organizing different events, provides a fascinating
research object as the ecosystem in the arena is just starting to collaborate and is forming a
way of working. The technological infrastructure in the arena is a forerunner and thus sets

an optimal environment for new technological innovation to arise.

Software as a Service, SaaS, offers companies a new way of accessing necessary software

to run their businesses. On top of how cloud computing creates new business models, it also



changes how companies use software by taking advantage of the pay-as-you-use payment
method. The method is especially allowing small and medium-sized companies with low
financial assets to access the software they need in a new manner. On the other hand, this
business model challenges software companies to rethink how the value-add is created for
the customer and the company itself (Safari et al. 2014, 401). On the other hand, the SaaS
supplier can sell the services at a fair price, offering a financial benefit for the provider (Kang
etal. 2011, 1).

The new service design defines how the products and services are positioned in the new
market demand, and it is applied in how the everyday items are either rearranged or
enhanced. Customer satisfaction is insisted on. Opportunities for further value creation arise
in the collaboration. The industrialized approach consists of three self-designs,
collaboration, and based on customer demand. Self-design means that the company designs
the service itself, and collaboration represents coworking meaning that the service
development takes place in partnership and the customer demand that the service is
developed according to requirements set by the customer (Chung and Wu, 1-2). Value
creation is essential for the ecosystem both from the business perspective and to add value

for the whole ecosystem.

1.2 Research questions

There is only one research question to be covered in this thesis to answer the research goal
supported by two sub-research questions. The aim is to discover how to accelerate
innovation in a 5G environment utilizing an ecosystem of heterogeneous members with
different industry backgrounds and business objectives. The ecosystem in this work is only
discussed from the case study point of view. Thus, any ecosystem outside the scope is not
included in the study despite those mentioned in the literature study when discussing the

different theories.

The question is to answer the question of faster time to money/benefits both from the
ecosystem perspective and from an individual member point of view to inspire collaboration
and innovation. As presented in Table 1, the research question is how to gain the most benefit
for innovations with new technology when operating with a unique ecosystem and its

members.



How to gain the most benefit of the I) How to strengthen the ecosystem
members in an ecosystem operating on a identity

physical platform for innovations with new 2) What is the willingness for collaboration
technical solutions with the other ecosystem members

Table 1: The research questions and sub-questions

As the research environment is a new set-up, finding ways to strengthen the ecosystem
identity needs to be studied, thus formed as a sub-question. An ecosystem means, by nature,
willingness to cooperate; therefore, the second sub-question is researching the motivation

for collaboration.

1.3 Methods

The method for this research is, at first, a literature study to cover relevant theories to form
the theoretical framework to build the field research. The field research will be two-phased;
first, a questionnaire will be sent to all focus group members. The questionnaire is built on
insight and input from the theories forming the theoretical framework. Based on the
questionnaire analysis, a collaboration model will be created. In the second phase, a
workshop is organized for the target group to agree on the model, work on it further, and

agree on its implementation.

Figure 1 below illustrates the different phases of the research process. The project’s scope is
defined in the first phase, and the schedule (table 2) is planned. The first research phase is to
study the relevant literature and theories for the research environment. The theoretical
framework created after the literature research forms the basis for the first field research
phase; a questionnaire will be sent to the ecosystem members. In case of allowing a response
rate by proactively answering the questionnaire, the target group will be invited to a meeting
in which the questionnaire will be filled in. According to the analysis results, the model to
accelerate innovation for the ecosystem will be established. The second phase of the
fieldwork will consider testing and validating the model by the target group members in a
workshop. The final phase is to finalize the model for implementation as defined in the
workshop. The conclusions will summarize the research project with the findings and some

ideas for future research.
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questionnaire/interviews based on analysis the research report

Figure 1. Different phases of the research process in this particular thesis

The time reserved for the project was approximately six months, as presented in Table 2.
Most of the time was reserved for material gathering, gaining insight into the research

environment through literature research, and familiarizing the case environment through

Company X.
Phase —— [Timg
Research project planning January (3 weeks)
Literature research February — March ( 6 weeks)
Questionnaire in the field April — May (3 weeks)
Analysis May (1 week)
Model creation May (1 week)
Workshop June (I week)
Finalizing the model June (I week)
Finalizing the research report June — July (4 weeks)

Writing the report between each phase

Table 2: The actual research project schedule
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Some delay in the original schedule was created by the need to set up individual meetings

with all the respondents to answer the questionnaire. Otherwise, the actual schedule was

aligned with the original, planned schedule.

1.4 Structure of the thesis

Figure 2 illustrates the structure of this thesis. In the second chapter, the different theories

related to the case study are investigated, and their relation to each other in the case study is

described at the end of the chapter. The main theories are ecosystems, design thinking, cloud

computing, and 5G as technology enablers. Technology adaptiveness theories are relevant

from the solution end-user point of view but also for the case study focus group as it consists

of non-tech savvy traditional businesses.

Input

Need: Faster time-to-value

Relevant theoriesto formulate the
background, andresearch questions

Theoretical framework, Company X
needsfor the case

Methodology defined for analyzing
the results

Ecosystem model ready for testing

Evaluating and concluding the thesis
work

Conclusions

11311111

1. Introduction

2. Theories

Ecosystemtheories, Design thinking,
Cloud computing, Technology
adaptivenesstheories

3. Methods used in the research

4. Gathering the background
information for the ecosystem model

5. Testing the ecosystem model

6. Conclusions

7. Summary

111111}

Output

Background, goal, and focus area,
presenting the structure of the thesis
and the research questions

The theoretical framework for the
questionnaire gaining insight into
how to accelerate innovationinan
ecosystem

Methodology defined

Ecosystem modelfirst draft ready
based on analysis

Ecosystemtested and validated

Giving ideas for further expansion,
scaling for other cases, and for future
research

Brief summary about the researchin
general

Figure 2. The structure of the thesis is described with an input-output model

The methodology used in this thesis is described in the third chapter, followed by the analysis

of the first phase of the fieldwork. The next chapter ends with a first draft of the model of
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how to run the ecosystem to accelerate innovation. The content for the analysis is gathered
from the responses received in the questionnaire. The fifth chapter describes the workshop’s
outcome in which the model is tested. In conclusion, the outcome of the overall project is
discussed, and the relevance to the research questions is evaluated. A summary at the end of

the report gives a short overview of the whole research project.

This report will inspire anyone interested in ecosystems and innovations to thrive, enabled

by the new technological solutions.
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2 Theory

In this chapter, the purpose is to define the theoretical framework for this research project.
Thus, related theories are studied, and | will go through the theoretical background to create

an understanding of all the theories impacting the research area.

There are three main theoretical areas to be studied. The theories are chosen to understand
the case study operating and technological environment. Design theories are examined for
two reasons: first, from the design perspective for the innovations to be created, and second,
to address the need to design the ecosystem as a progressing organ. As the starting point,
ecosystem theories are studied to gain insight into ecosystems. Technological enablers form
the second key element in the theoretical framework. The third area to focus on is the design

theories and factors which impact technological adaptiveness.

2.1 Business and software ecosystems boosting innovation

Focusing on a service mindset is essential as digital transformation proceeds when
companies shift from traditional manufacturing into a digital era enabled by technological
development (Ng and Vargo, 2018). A capable interaction within a multi-discipline and
multicultural network is needed to boost innovation as it impacts innovativeness far more
than a single actor or expert (Melkas et al., 2012). Table 3 below presents the different types

of ecosystems discussed in this work and their role.

Ecosystem type Role in the research

Business ecosystems* To understand the business drivers within an ecosystem
Innovation ecosystem™ To create and develop new innovations

Digital business ecosystems* Connecting the physical and digital worlds

Software ecosystems Executing the technology innovations

Platform economy Providing a joint platform for the ecosystem to operate

Table 3: Role of different ecosystem theories in this research. *Pivotal for the research



14

The definition of an ecosystem originates from ecology. Shaw and Allen (2018, p. 90) define
an ecological ecosystem:
“recycling flows of nutrients along pathways made up of living subsystems
which are organized into process-orientated roles; connects living and non-

living subsystems; energy gradients power recycling of scarce nutrients, e.g.,
a rainforest” (Shaw and Allen (2018, p. 90)

Led from ecology, one of the fundamental definitions of a business ecosystem is outlined by
Moore. He describes the business ecosystem as follows:

“a collaboration to create a system of complementary capabilities and
companies’ (Moore, 2006, p. 53)

De Vasconcelos Gomes et al. (2018) draw a line between two different types of ecosystems;
a business ecosystem and an innovation ecosystem. The business ecosystem primarily aims
to capture value, as the innovation ecosystem aims to create value within networks. Two
different drivers encompass the innovation ecosystem: the underlying research under the
discipline of knowledge management and the markets driving the commercial economy —
all actors in the ecosystem aim for technological development and innovation to thrive. The
actors in the ecosystem vary from material providers to human resources and capital
(Jackson, 2011).

2.1.1 Business ecosystems to capture value and innovation ecosystems to drive it

The definition of an innovation ecosystem can be initiated from the original definition of an
ecosystem. It states that such an organ contains every living organism in a physical location,
operating collectively and striving for stability to maintain the ecosystem's population in the
preferred state. However, it is a very multifaceted set of actors within an ecosystem. Jackson
(2022) builds further on this basic definition and describes the innovation ecosystem as
“Innovation ecosystems refer to the economic relationships between actors
(university faculty and students, entrepreneurs, industry leaders, government
officials) and entities (market and non-market organizations) whose functional
goal is to enable innovation. Innovation ecosystems are “inter-organizational,

political, economic, environmental, and technological systems through which
a milieu conducive to business growth is catalyzed, sustained, and supported.
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A dynamic innovation ecosystem is characterized by a continual realignment
of synergistic relationships of people, knowledge, and resources that promote
harmonious growth of the system in agile responsiveness to changing internal
and external forces” (Jackson, 2011)

In most cases, the system’s capacity to interrelate impacts innovativeness more than the
advancement of a single actor in an exact scientific discipline (Tura and Harmaakorpi, 2005;
Melkas and Harmaakorpi, 2012). Intertwined interests and dependencies are essential when
identifying the ecosystem actors (Pekkarinen et al., 2019). Reynolds and Uygun (2018)
discovered that despite the innovations on various nodes of the innovation ecosystem, the
lack of interaction or ineffective communication between the different nodes was inadequate
to benefit the whole ecosystem. Therefore, there needs to exist a thorough understanding of

the communication flow within the ecosystem.

In an ecosystem, there is room for potential business opportunities, which must be visible at
the beginning of the cooperation. The ecosystem regenerates and organizes itself based on
its needs, yet in some cases, governmental intervention might occur (Pekkarinen et al.). It
indicates room for a future business activity still emerging or taking its first steps as a start-

up (Rinkinen and Harmaakorpi, 2018).

Panda (2019, 250) discovered that the identity of a business ecosystem follows the formation
of many identities. There are three main questions to be asked when the identity of an
ecosystem is created: who we are, what we do, and how we do it. He argues that the
ecosystem should be stretched from actor and activity-centric mutuality to identity-centric
(Panda 2019, 250).

In Figure 4 below, one can see the factors impacting the ecosystem identity. To start with
the different actors in the ecosystem, the members will bring their identities to sculpt the
identity of the whole system. The interdependencies and the motives for each actor to join
the ecosystem influence the ultimate objective of the ecosystem (Panda 2019, 250.
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Nature of the

Ecosystem |dentity

- Biological,
Sociological,
Psychological, and
Ecological
Logic and Reflection
Input, Output
Static and Dynamic

Cause and Effect )
Fluid and Rigid Ecosystem Identity Performance of the Ecosystem

Stone carving clusters, - Networks and connectedness
Buyers, - Information Flow
Suppliers, - Structural changes

Ecosystem |dentity
Who are we! What do we do? How do we work?
What people think about us? Etc.

Conduct of Intermediaries

Stakeholders

- Interdependence /

- Identity-based
Cooperation

- Motives and Power
Structure

Figure 4: Ecosystem identity, adapted from Panda (2019, 250)

For the performance of the ecosystem, the connectedness combined with information flow
is essential. Structural changes, of course, will impact the performance as the ecosystem
evolves. How the ecosystem evolves can be catalyzed by just one of the ecosystem members.
Despite the changes, identity stays static for a while. The driver of the ecosystem can
transform over time as the identity evolves: Panda (2019) mentions an example of a driver
shift moving from a buyer-driven ecosystem to a supplier-driven ecosystem (Panda, 2019,
250-252).

Figure 5 below illustrates a description of a generic business ecosystem in which the actors
are suppliers, focal firm, complementor, and at the end of the flow, the customer who might
have to package all the received offers downstream in the flow together aligned with the
focal firm’s offering to use this company’s product. Other bundled offers are referred to as

complements (Adner, 2010).
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Complementor I

- N
7/

Supplier 2 /

Complementor 2

Figure 5: Generic schema of an ecosystem, adapted from Adner (2010)

The success of all business ecosystem members is crucial if an ecosystem is to run a
sustained, prosperous business, even though the ecosystem would be running an
exceptionally innovative and technologically leading edge. Thus, the accomplishment of the
complementors equals the success of the business ecosystem. To safeguard prosperity, the
ecosystem leader must ensure that the ecosystem attracts and holds the other members’
innovators. The value creation by the leader within the ecosystem plays an essential role, but
as important as sharing the value with the ecosystem members to guarantee their business
sustainability and expansion. The only way for firms to succeed through a business
ecosystem is to contribute insistently as an active actor in the ecosystem operations (Awanao
& Tsujimoto, 2021, 3-4).

In their research, Awanao and Tsujimoto (2021) found three mechanisms of how the
companies capture value as ecosystem members. The first one is that the complementary
innovation with the novel core technology enables the member to establish a new business
ecosystem. The other one is to increase the share in the market over an intensive alliance
with the leader of the business ecosystem; the third mechanism is to gain royalties from the
other members due to the new technology created within the ecosystem and essential for the
outcome. Each member is interested in finding the best-fit way to gain value from the

ecosystem (Awanao & Tsujimoto, 2021, 14-15).
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2.1.2 Digital Business Ecosystems are a part of the business ecosystem

Suuronen et al. have studied (Table 4) the digital business ecosystems in the production
business, and they have found nine prerequisites that need to be in place to form a digital

business ecosystem (Suuronen et al. 2012, 415).

Nine prerequisites for a digital business ecosystem

|. Business ecosystem as one layer of the digital business
ecosystem

2. Digital ecosystem as one layer of the digital business ecosystem
3. Existence of digital platforms

4. Members’ acceptance

5. Active collaboration through the platform

6. Solid management of the digital platform

7.Value-add to its members

8. Easy way to participate in the digital platform

9.Trust in place

Table 4: Nine prerequisites for a digital business ecosystem (adapted from Suuronen et al.
2012, 415).

The first and second prerequisites are intertwined. First, the business ecosystem must exist
as one layer in the digital business ecosystem, as must the digital ecosystem stay as one layer
in the digital business ecosystem. But if the digital ecosystem is separate from the business
ecosystem, it has no value. The third fundamental is the existence of digital platforms that
empower the members of a digital business ecosystem to invent, work, and carry services.
The digital platforms also deliver a vision for industrial benefit through digital twins
(Suuronen et.et al., 2022, 415-417).

The fourth requisite is linked to digital platforms, as the platforms are useless without the
members’ acceptance. Acceptance leads to the fifth element, an active collaboration through
the platform for the members to benefit the whole ecosystem. Otherwise, the payback will
not be reached. The sixth requirement is that there needs to be solid management of the
digital platform to increase the possibilities to prosper and to adjust to likely changes. The
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seventh prerequisite is related to value gain. The digital platform must provide a value-add
to its members as the growth in the value-add will act as an incentive to adopt the usage. The
eighth requirement is also linked to the digital business ecosystem’s digital platform. There
must be an easy way to participate in the digital platform as that is how to mitigate the
enlargement risks at all levels and layers. The final requisite is trust. The lack of confidence
can hinder the value-add and benefits of the digital business ecosystem (Suuronen et al.,
2022, 415-417).

As said in the previous chapter, the motive for the digital ecosystem members is the value-
add reached through the digital platform and thus from the digital ecosystem. The first
advantage is to identify new business opportunities. In addition, the information flows
through the interaction leads to identifying any changes in the market and intensifying
variation in the offerings. The co-creation of different members in the digital business
ecosystem causes another benefit. Prosperity derives from the whole ecosystem to which all
the members contribute. The shared value and an opportunity to analyze the results with
data gathered from the ecosystem and by utilizing the digital twins to test the innovation is
an incentive for each member to co-create. In the manufacturing industry, the ecosystem
enables innovation with external knowledge shared through the digital platform by its other
members. Suuronen et al. point out that P&G obtains over half of the ideas outside of the
company. Of course, internal innovation platforms offer a similar opportunity. However, the
thinking will still be inwards when only the company personnel participate in the process.
(Suuronen et. al., 2022, 421-424).

NIA gives an example of how co-innovation impacts the product price on a digital. When
Apple allowed application developers openly enter and work on their digital platform, the
value of the iPhone hit the roof (NIA, 2011). Digital platforms can inspire new ventures to
join the ecosystem and increase resources. Digital business platforms can also encourage to
develop of new business models based on the ideas delivered through the digital platform
(Suuronen et al., 2022, 424).

2.1.3 Software ecosystems are built on trust as the critical factor

A software ecosystem consists of organizational units with relationships and flows with each

other having as a goal to produce software. Four different areas influence the relationships
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within the ecosystem: actors, relationships, ecosystem services, and flows. The services
included in the ecosystem do not play a value-add role. However, they work as enablers, like
partner portals and application stores, to enhance the flow of products and services within
the ecosystem. Ecosystem flows are built on relations between two actors, intelligence,
funds, and data (Hou and Jansen, 2022, 4).

An attractive software ecosystem must be in place to create the necessary content to make
the ecosystems thrive. One of the essential factors of being lucrative from the developers’
perspective is the trust within the ecosystem. Trust does not only concern the actual platform
on which the developers and actors of the ecosystem operate but also trusting in the other
active actors and all stakeholders in the system. Achieving this starts by considering all
stakeholders’ interests and concerns regarding the decisions to be made. The facilitator of
the platform is required to understand the motives and needs of the stakeholders, actors, and

all platform beneficiaries to be successful in running the ecosystem (Barrane et al., 2020).

Trust is an essential part of the software ecosystem, but there is another trust-related topic in
the software ecosystem besides trust between humans. Trustworthiness in software is related
to its security and ability to fight against internal and external software security failures and
attacks and restore the normal status after any incidents. Trust in the software itself is built
on, for example, the performance of the software, linking to the quality factors such as
meeting the expectations and standards for the end-user, the possible faults, and
functionality. However, reputation must be remembered as that gives a foundation for

expectations (Hou and Jansen, 2022, 18).

Hou and Jansen (2022) explain the difference between trust and trustworthiness as they often
are mixed. Trustworthiness is a trust factor; the latter cannot emerge without the other. A
usual definition is that the trustee operates and acts according to the anticipation of the
trustor. In software ecosystem Hou and Jansen state that a software ecosystem receives some
fragments from the business ecosystem, for example, business, strategy, and network, but it
is affected by the business systems thinking, even though none of its actors has a

comprehensive depiction of the whole (Hou and Jansen, 2022, 18-19).

So, trust is critical for the software ecosystem (SECO) to succeed, depending on factors like

its actors and software hubs. Thus, Hou and Jansen (2022) summarize the topic:



“Software trust refers to the willingness of SECO actors to accept risks based
on subjective beliefs. It is essentially an upstream trust in that actors expect
assurance that other actors on top of a common technology platform can
exhibit reliable behavior and provide valuable software products. Software is
expected to be able to carry out their intended functions in the presence of
uncertainty and run consistently and reliably without interruption” (Hou and
Jansen, 2022, 19).”

The above definition includes technical aspects and human behavior, leading to a

straightforward outcome: an application running as expected by the end-users.

In an application ecosystem, the number of downloads gives earnings to the developers.
Thus, competition amongst the developers occurs. There are several ways for developers to
choose an application development strategy; to explore many different concepts, to produce
many comparable apps, to gain knowledge from their prior popular apps, and to duplicate

successful apps developed by other developers (Lim& Bentley, 2012).

In the AppEco simulation, the developer strategies and application ecosystem health were
studied. In Figure 6 below, the application store is the interface between the users of the
applications and the developers in which the role of the developers is to build and upload the

content into the app store for the users to download based on their interests and to be used

by them (Lim & Bentley, 2012).
Downloaded by .

Figure 6. The interaction between developers, apps, and users in AppEco, adapted from Lim
& Bentley (2012)
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The app store is as appealing to the user as what is the content. The developers form the
ecosystem, benefitting from the exposure provided by the app store for their applications to
the users, allowing them to gain profitable business. Some developers try to cash out fast by
choosing the copycat strategy, but that is only a minority of the developers in the ecosystem.
More popular — and profitable — is to develop applications based on user feedback. The
platform owner for the ecosystem must pay attention to the fact that ecosystem health is
decreasing if many applications are available that are like each other. Thus, diversity in the

content of applications is to be encouraged (Lim & Bentley, 2012.)

2.1.4 Platform economy

Platform economy, also called platform capitalism, has flourished with the rise of Web 2.0.
There are four forms of the phenomena — sharing economy, gig economy, crowdsourcing,
and platform economy — that differ even though often described as the same. Lian et al.
(2022, 309) point out that the distinction of the concepts is essential as the disciplines around
the topic reach from work and employment, sociology, and computer science to innovation.
In this research, the platform economy is considered a platform the ecosystem operates for

value creation.

The two-way communication enabled by the increase of ICT and the internet has powered
the rush of crowdsourcing with an easy way to manage the impact of Web 2.0. In addition,
the cost and productivity increase by using crowdsourcing. The resemblances between
crowdsourcing and an open innovation process are visible. (Lian et al. 2022, 310)

“A sourcing model in which organizations use predominantly advanced

Internet technologies to harness the efforts of a virtual crowd to perform
specific organizational tasks.” (Saxton et al. 2013, p. 5)

Sharing economy is based on transactions between peers or people and organizations to
benefit both parties mutually by sharing the utilities when needed, with a principle that one
can use the other party’s utility and vice versa (Lian et al., 309-311). In addition to utilities,
there is an argument about whether the sharing of services should also be counted in the

definition of sharing economy (Schor and Fitzmaurice, 2015)
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Harris (2017, 269) ties smartphone applications to the definition of the sharing economy by
describing it as an economic system in which labor and vendors are coupled with customers
and consumers through an online platform. On the other hand, Bai and Velamuri (2020, 3)
see the sharing economy on a platform as:
“A digital platform-enabled governance structure that aligns large-scale peer-
to-peer transactions among economic actors for the episodic usage rights of

decentralized private assets, which serve both private consumption and
collective productive purposes.” Bai & Velamuri (2020, p. 3)

One form of sharing economy,, the gig economy, is related to the music industry. It is new
as aterm, but its logic originates from the necessity and demand of work when dock workers
line up daily to seek work during ship arrivals and departures. (Liang et. al 2021, 315-317).
The parties involved in the gig economy - customers, labor, and transactions are mainly

unseen. Thus, the gig economy can be called ‘human as a service’ (De Stefano 2015).

Cross-side network effects (CNES) refer to software platforms that have as a phenomenon
the impact of the size and the growth, i.e., the other side impacts the network’s size and
growth. However, this is not black and white. The network effects also depend on value
creation or value capture by the network members. The members can see the operations’
value as a monetary exchange value in tangible or intangible format. In the first one, the
users pay for the applications and software; in the latter, they are delivered for free. (Song et
al. 2018, 121-123).

The quantity of potential users provided by a user-to-app CNE, the ware platform is critical
for the application developers to develop and deliver their applications through the platform.
Thus, the developers originate value-serving users for their intangible or tangible
expenditures. Therefore, there must be ways to grow the user interest for the platform to
find the applications. To look at the value captured from the users’ side, i.e., the app-to-user
CNE, the number and relevancy of complimentary applications increase the platform’s value
amongst the users. As the needed effort from the developers is higher in the platform
operations, the value capture process or value creation on these two sides can lead to

asymmetric features in user-to-app CNEs and app-to-user CNEs (Song et al. 2018, 123-124).

On the other hand, indirect networks can also direct to winning. A successful collaboration

amongst the platform members increases the fame of the platform and leads to new members
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entering the platform or creating new alliances with other platforms. Rapid scalability is an
essential factor in achieving growth. Thus, by applying cloud services in application
delivery, it is possible to some extent to gain insight into user behavior (Schéfer et al., 2020,
1600-1601).

A multi-purpose platform aims to simultaneously provide an operational stage for many
purposes (Li et al. 2020). The character of a platform impacts its scalability. A niche or a
local platform is successful if it aims to reach a specific group with clearly identified needs.
To create a profitable business on a regional platform means there is an opportunity to
expand the platform or the niche globally (Schéafer et al., 2020, 1601).

2.2 Cloud computing offering new potential for software adaption

Cloud computing is built on utility computing and grid computing. In the first case, the
service provider produces the computing resources as infrastructure and charges the users
based on usage. In grid computing, computer resources are gathered from various locations
and renowned from conventional high-performance computing systems to each node set to
accomplish multiple tasks or applications. On the other hand, edge computing gives a
universal outline capability for any application to widen its implementation across a
dedicated net of arranged successful machines. In contrast, grid computing would be hard-
coded into a particular solution across networked equipment. Both are executing high-
performance tasks (Kim & Kim, 2015).

In many methods of sharing computational resources, cloud computing is merging the
concepts of utility and grid computing to distribute IT functionalities. Cloud computing is
seen as a service to remain able to deliver and scale up products fast using the cloud
environment as the delivery platform. (Kim & Kim, 2015, 3523).

2.2.1 Cloud computing as an enabler

Virtualization offers a methodology for splitting computing resources into several
implementation settings, and it enables separating logical computing resources from

distantly divided physical resources. Typically as, some virtualization in cloud computing
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can be mentioned utility computing, in which several servers can be exploited to fulfill this
function. Grid computing can be substituted with Infrastructure as a Service (laas) even
though it also focuses on arranging distributed resources for a shared intention (Kim & Kim,
2015, 3523).

Cloud computing rapidly expands and leverages economies of scale by sharing a common
infrastructure with many user groups and tenants. The multi-tenancy requirement leads to
virtualization on the database, application server, kernel, or Central Processing Unit (CPU)
level. The efficiency improves with virtualization by slicing the resources from clusters of
servers and storage devices into virtual slices to meet the explicit requirements of multi-
tenancy. These resources can vary in size and scale, elastically aligned with the user

evolution over time (Liu et al. e, 2014).

Figure 7 illustrates a cloud environment combining private and public clouds for the
organization. The user is using information and data stored in various locations. The slicing
improves performance even for tasks demanding high-performance operating systems
(Alshaer, 2015).

Public cloud 1
> 3

. // = Organization \\

Broker/scheduler

Public cloud N

Figure 7. Hybrid cloud model (Alshaer, 2015)

In cloud computing, cross-site data-communication capabilities are required to run those
applications which need multiple distributed sites to operate simultaneously. To succeed in
carrier-code cloud computing, there needs to be a network architecture to guarantee
flexibility, and incorporated a cross-domain network with higher bandwidth, lower latency,

and acceptance of failures acceptance of failures. The network architecture lays on three
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utmost critical principles the first is a data center network (DCN) with, for example, a server
and storage integration within a data center; the second is a data center interconnect network
(DCIN) connecting dissimilar data centers in a private, public or a hybrid cloud and the third
one is the Internet network joining different public data centers with end-users (Alshaer,
2015).

Alshaer argues that by adopting a Network as a Service (NaaS) in a DCN, users can

“benefit from the on-demand provisioning of computational resources based
on a pay-per-use model. Without virtualization, automation, and standards
firmly in place across the servers, storage, and network layers, only minimal
improvements can be made on adopting dynamic cloud services provisioning.”
(Alshaer, 2015)

Alshaer also states that significant enhancements can be achieved by separating the primary
infrastructure from applications and services to increase application movability, power up
resource consumption, improve service reliability, and significantly decrease the price of
infrastructure operations and provisioning. To make the detaching succeed, both networks,

DCN and DCIN, must incorporate virtualization and automation service (Alshaer, 2015).

2.2.2 Cloud and edge computing - era for the hybrid virtual and physical world

Industry 4.0 transformation is a paradigm change for the manufacturing industry, changing
the production environment to use and depend on digital tools (Hermann et al., 2016). As

Herman et al. define the new era:

“Industry 4.0 is a collective term for technologies and concepts of value chain
organization. Within the modular structured Smart Factories of Industry 4.0,
Cyber-Physical Systems (CPS) monitor physical processes, create a virtual
copy of the physical world, and make decentralized decisions. Over the
Internet of Things (IoT), CPS communicates and cooperates and humans in
real-time. Via real-time Services (10S), both internal and cross-organizational
services are offered and utilized by value chain participants.” (Hermann et al.,
2016).)

Rossit et al. state that this definition underlines the role of computational systems and
processes, CPS, as substantial components of this new paradigm. First, with the CPS,

unpredicted situations can be predicted when the settings in the decision-making procedure
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in production, and even to respond to them independently. But it is not only about being
responsive. The additional benefit allows managing the virtual replicas of the manufacturing
processes created by CPS through cloud computing. The whole environment can be
considered a cloud manufacturing embodiment that leads to the more comprehensive Cyber-
Physical Production Systems (CPPS) model with substantial subsystems coupled to the
environment and enriched with Industry 4.0 settings. CPPS, on the other hand, offers access

to real-time data from the shop level to the management floor (Rossit et al., 2019).

The Industry 4.0 revolution is progressing hand in hand with digital transformation. The
other one cannot be told apart from the other as Industry 4.0 is a significant part of the digital
transformation, including top of digitalization, also mass customization, modularization,
robotics, additive manufacturing (3D printing), artificial intelligence, keen worldwide
competition to name a few areas (Hermann et al., 2016).

Hahn argues that to fully benefit from Industry 4.0 fully and for the companies to create,
deliver and capture value, managerial problems are challenging the situation. His research
focuses on supply chains in this area. Industry 4.0 technology impacts the value proposition
of business models in the supply chain case principally by enabling resolutions that optimize
processes in customer. Consequently, the internal infrastructure and customer relationship
management must be modified correspondingly. Internal infrastructure impacts the
operational model, and to eliminate any disruptions, the end-to-end view must be aligned

with the new business set-up (Hahn, 2020).

From the subscribers’ or users’ point of view, from the cost-effectiveness point of view, a
good alternative is cloud computing in which the services are delivered on a ‘pay-as-you-
go’ basis that, for example, Software as a Service (SaaS), Platform as a Service (PaaS), and
Infrastructure as a Service (laaS). From the service providers’ angle, the maintenance of the
systems eases up as they can be upgraded without the client knowing anything about the
upgrading processes, and the information technology management is efficient (Verma et al.,
2018, 1).
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2.2.3 5G as a technical enabler for delivering new experiences

The new forms of applications and massive data transfers set new requirements for network
capacity and latency. To expect the Long-Term Evolution (LTE) networks to carry out the
growing traffic is unreal. For example, the Internet of Things (10T), innovative healthcare,
and Machine to Machine communication (M2M) demand and type of connectivity and
features of a low latency network. (Agiwal et al. 2017, 2592).

Figure 8 below describes the potential areas to develop use cases enabled by the 5'"-
generation network. First, the interaction between humans and the Internet of Things allows
new applications from home to industries. In industries, the control of remote devices
increases efficiency. Media everywhere enables connectivity everywhere and new types of
media industries to evolve. This is also impacted by the broadband experience everywhere
and anytime, giving opportunities for new experiences. Intelligent vehicles and intelligent
infrastructure change the way of transportation. Low latency and connectivity are crucial

for innovative vehicles (Attar et al., 2022, 3).

Broadband
3 Experience,
¥ Everywhere,
Anytime

Interaction
Human-10T

Critical
Control of
Remote
Devices

Smart
Vehides,
Transport &
Infrastructure

Media
Everywhere

FiGure 1: 5G use cases.

Figure 8. 5G use cases (Attar et al., 2022, 3)

The 5™ generation cellular network is built on legacy networks from 1G to 4G. However, its
cellular architecture can be considered as a heterogenous network with compromising of
macro- and microcells, picocells, and relays offering over 100 times more speed than the 4G
network enabling the massive number of sensors and 10T solution to work as planned (Attar

etal. 2022, 2). Furthermore, in the era of climate change, cloud computing aids in decreasing
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carbon footprint as energy consumption can be reduced with virtualization technologies as
the fundamental expertise behind 5G support and in the cloud computing archetype for
resource distribution and in facilitating ultra-short latency. Another benefit is the cost
savings by decreasing the higher energy consumption demanded for running cloud data
centers (Verma et al., 2018, 2).

In Table 5 below are listed eight main benefits of the fifth-generation network. Low latency
is critical, especially in some innovations, like driverless cars needing real-time connectivity,
in the entertainment business, video gaming, multimedia applications using various
multimedia, and ultra-high-definition streaming raise the power consumption, as does the
exponential expansion of the devices and several applications. Thus, 5G networks enabling

longer battery runtime is advantageous (Agiwal et al. 2017, 2592-2594).

1-10 Gbps connections

Very low latency (round trip of around 1 ms.)

1000 times increase bandwidth in unit area

Enormous number of connected devices
Perceived 99.999% availability

Almost 100% coverage

Reduction in network energy usage by almost 90%

X N o g AW N

High battery life, especially for low-power devices

Table 5. The eight benefits of the 5 generation networks described by Agiwal et al. (Agiwal
etal. 2017, 2592)

As said, the expansion of 1oT will boost the need for 5G implementation by providing the
infrastructure for 10T to grow. Yet it must empower device-to-device (D2D) communication,
ensure security and privacy, and offer an unfailing network anytime and anywhere. The more
users use the network and the more data it transfers, the more privacy and security challenges
surge (Attar et al., 2022, 4).
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2.2.4 Software as a Service offers new delivery channels

Software as a Service, SaaS, has entered the companies as a valuable mode to support
infrastructure compared to in-house IT systems. The new way to use technology gives many
opportunities both for the service provider and the customer. However, as new areas, there
is much to consider for successful transformation and opportunities (Safari et al. 2014, 401).

Software as a Service is part of cloud computing. It can be seen as a servitization business,
meaning that the producer of the software transfers from the product industry to the service
industry. This leads to a requirement to understand how the service ecosystem functions and
which are the design principles for service creation. From the customer’s viewpoint, the gain
is to access a software service delivered fully over a cloud and in which the service provider
is solemnly in charge of the service's design, development, and delivery (Dutt et al., 2017,
329-330).

The second-generation SaaS solution offers ‘one-to-many’ solutions signifying that multiple
clients can utilize one instance of the web-based software. The renters do the software
configuration with several options to behave and look with its users being scalable and
allowing resource sharing with the tenants. For cloud providers, there are two strategies to
gain success, i.e., creating a unique application to stand out from the other offerings or setting

a low price (Lee et al. 2021).

2.2.5 The organization’s readiness for SaaS

When implementing the service provider needs to widen the thinking to gain deep insight
into the natural business environment in which the customer operates (Greer et al. 2016,2).
However, it does not end with knowing the customer’s business environment. It also
acknowledges the customer’s organization’s ability to transfer into Software as a Service,
SaaS. An influential factor in adapting SaaS is to gain the relative advantage of the change
compared to existing technologies. The benefit can be achieved through cost savings, easy-
to-use, especially if the customer lacks an IT department or enables more flexible use of the
current resources. The relative advantage needs to be concrete to highlight the benefits
(Safari et al. 2012, 403).
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The challenges of transforming from on-premises solutions to SaaS are, for example, related
to scalability and interoperability. Even though scalability offers a financially efficient
approach to access the solutions, the quality of the delivered services and cost-effectiveness
need both be realized to gain the benefit. The challenge in achieving interoperability is that
the remaining platforms still function in silos, and providers’ attempts for incorporation

typically aim at their service portfolio (Oyang et al. 2021, 36:5).

The company size does not reveal the company’s readiness to adopt SaaS. Some factors of
an organization’s readiness to adopt SaaS are the social impact, their view toward SaaS
adoption and the ambiguity it might cause, and how to gain strategic value. Figure 9 below
illustrates the essential factors of the organization’s readiness for SaaS transformation. As
mentioned, clarifying the advantages is the starting point. The first one, relative advantage,
describes the benefits the organizations gain by quickly getting access to the technology

without pressure to create a functioning infrastructure (Safari et al. 2012, 404).
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Figure 9: Factors for organization’s readiness to adapt to SaaS (Safari et al. 2012, 404)

Compatibility defines how simple SaaS technology integrates with existing technologies.
Complexity, on the other, takes the view of the users — how simple or complicated the new

technology is to use compared to the previous systems or technology, related to the time of
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the adoption. They are moving on to trialability, which is an essential factor for SaaS
adoption by allowing the user to try out the service to diminish the insecurity about the
technology. Observability underlines clear business cases and models for the organization
to understand the commitments and benefits of the transformation. Security and privacy are
critical issues that need to be clarified for the organization. Competitive pressure is listed at

the bottom just before the last factor is social influence (Safari et al. 2012, 404).

One crucial factor is the organization's sharing and collaboration culture. SaaS enables a
non-location-dependent working mode for the organization with minimal IT investments.
This applies not only to the organization but also to working with external counterparts
(Safari et al. 2012, 404).

2.2.6 Development Operations as software delivery model

Development Operations, DevOps, aims to automate continuous updates of software
delivery by exploiting a collaborative and multidisciplinary approach. Furthermore, the goal
is to guarantee the correctness and reliability of the delivered software as defined. It is
developed as an evolutionary result of agile software development, building on small release
iterations with customer reviews (Leite et al. 2019, 1-3).

DevOps aims for an organization’s capability to deliver applications and services quickly
using a mixture of cultural thinking, procedures, and instruments. DevOps increases the
speed of deliveries than traditional software development and infrastructure management
processes. The enhanced velocity increases the organizations’ position in the market by

offering better performance to their customers (Amazon Web Services, accessed 2/2022).

The first part of DevOps, continuous integration Cl, is a method and a set of procedures in
which software coders constantly combine alterations to the application code in a central
repository. The application is then built, tested, and launched automatically. Continuous
integration is its primary target to program the process to quickly identify and fix errors,
enhance quality, and cut time examining and releasing new software updates. The second
part, continuous delivery CD, aims to expand the development phase following continuous

integration by guaranteeing that all amendments in the application code after the developing
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phase are adopted in a testing and assembling environment. This ensures that built-in
software will always be ready for delivery (Medvedev & Aksynov 2021, 2).

2.2.7  Collaboration between developers and operators

The Continuous Integration/Continuous Development, CI/CD, framework stimulates close
collaboration between the developers and operators, who manage software modifications'
production and onwards to service levels, i.e., back to developers for continuous new feature
development. However, the removal of silos is rarely succeeded, as it is common for each
department to have its knowledge bases, processes, and tools. Conflicts arose instead of the
practical application of agile methods, and collaboration was needed, which later formed
DevOps. (Leite et al. 2019, 1-3).

Continuous Integration

Continuous Delivery
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Commit Trigger Build Notify of Run Notify of Deliver build Deploy
change build build tests test to where

outcome outcome environment necessary

Figure 10. Example of CI/CD pipeline (Medvedev & Aksynov 2021, 2).

Figure 10 above is an example of a CI/CD pipeline, in which its sequence of phases in the
CI/CD process is seen. The whole process starts by committing to the change triggering the
build. Once the build is ready, the testing begins, after which the outcome of the run tests is
notified. It is then time to deliver and implement the build into the operating environment.
All these stages are executed in one or several servers until the continuous integration server
gives a test report and delivers the application to its required environment (Medvedev &
Aksynov 2021, 2).
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2.3 Business model design

Service design thinking has developed from designing the physical artifacts like Charles
Eames designing the furniture. Soon it became evident that the discipline could also be
applied in services and a business context, even when designing a new banking sector in
Peru. The rapid prototyping and iterative way of creating new prototypes based on honest,
direct customer feedback to answer questions like “Is this something you were expecting”
“Does this solve your problem” or merely “Are we missing something essentially.” After
being involved in the actual development, the customer expectations meet the developers
thinking and vice versa. The rejection of the product or service is unlikely to happen as the

interaction has been frequent in a collaborative mode (HBR 2015).

With the new business model thinking, SaaS brings the value creation for the customers must
be reconsidered. In service design thinking, the key is understanding that customers purchase
services that create value for themselves, not just traditional artifacts or services. This
requires a paradigm shift from the producer's perspective to understating the use and turning

it into the client's viewpoint (Lusch, Vargo 2004, 2).

2.3.1 Service design thinking as a tool for business model creation

According to views on service-dominant logic, the customers do not only set the value of
the service but also have the power over value creation. The value-in-use arises from the
experience and reasoning the customers are subjected to when using the service. To take
customer perception and examine value creation and co-creation from their angle, give an
insight into the characteristics of value and its creation and co-creation. But more is needed.
A reverse view deepens the understanding. Service providers should instead aim to be
involved in their customers’ lives than focus on engaging them in co-creating (Grénroos and
Voima 2012, 133-134).

The terms co-creation and co-production differ in service-dominant logic. When co-creation
means the co-creation of value using the market and defined by the user, co-production
means collaborating to create value propositions and market offerings jointly. The reverse
thinking would be that instead of inviting the customers to work with the company, the

companies should participate in users’ value creation (Minkiewicz et al. 2016, 749).
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But it is not only about understanding the customer’s perspective but also what is required
to operate in the current business environment from the customer’s perspective. Lusch and
Vargo mention an example in which

“Internet- or Cloud-based processes include data sharing at Phillips, order

tracking at Stanley Black & Decker, knowledge sharing and activity updating
at Coca-Cola Enterprises, and account tracking at Herman Miller.” (Greer et

al. 2016,2)

As said in the quote above, the service from the consumer’s or user’s point of view can be
created from parts offered by several operators. Service creation dilutes the boundaries
between different companies as the service ecosystems occur to create value. The
ecosystems are self-controlled, a self-altering system incorporating resources and sharing
institutional reasoning in changing services for shared value creation. This also indicates that
no single company can control the ecosystem or rely solemnly on internal resources, as the
resources for value creation usually evolve from external sources. The more significant
ecosystem viewpoint allows the decision-makers to examine the different stakeholder groups
as interdependent actors integrated into the network. Instead of being an external customer,
the format makes the stakeholders reason the value propositions, comprehend their part in
the sequence of events, and actively co-create the value (Greer et al., 2016, 2 -4). In other
words, Service Design logic shifts the focus into network-centric broadening the perspective
from a single organization and economic exchange from value creation to an expansive

network of social and economic actors (Blaschke et al. 2017, 443).
Digital value co-creation networks, DVNs, are described as

“heterogeneous and dynamic pool of actors and tools that need to be
dynamically identified and mobilized for effective cognitive and social
translations across a diverse set of actors in the absence of hierarchical control
and presence of high levels of knowledge heterogeneity” (Blaschke et al. 2019,

445).

This indicates that the previous one-to-one approach has evolved into multifaceted, many-
to-many occurring in service ecosystems, enabling the actors to create value. Digital value
cocreation networks empower the network to develop digital services. To succeed, the digital
service ecosystem must fulfill three aligned characteristics described in Table 6 below. First,
the digital infrastructure needs to be optimized for co-creation as the whole process is
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intertwined to act in on the digital space provided by the infrastructure. The second
characteristic is understanding that there needs to be a goal to co-create a digital service and
to allow value creation by DVN orchestrators, third parties, and service beneficiaries. Third,
it needs to be comprehended that constituted networks of actors are to form or reform the
service for service beneficiaries to adapt or readapt to utilize the service (Blaschke et al.
2019, 445).

First characteristic Second characteristic Third characteristic

O Inextricably intertwined with To aim at digital service that results Constituted of networks of actors
and facilitated by a digital from value cocreation that (re)form to
infrastructure (i.e., socio- processes among DVN (re)conform to service beneficiaries
technical) orchestrators, third (i.e., complex).

Q Including digital technology,data, parties,and service beneficiaries
and physical artifacts (e.g., (i.e., dynamic)
hardware)

Table 6. Three characteristics for successful digital services creation (adapted from Blaschke
et al. 2019, 445).

2.3.2 Data-driven design to highlight the customer needs

Borangiu and Polese describe a model (figure 11) divided into four phases to address how
to apply service science for data-driven service design and innovation. The whole process
starts by examining the setting for service and application requests by having pre-customer
insight. The client profile can be demonstrated to explain the customer’s needs in different
contexts, characters, and attractions. The second phase is designing a solution for the service
operation flow and order. The basis for the solution originates from the value proposition,
i.e., ensuring that the user is provided with relevant value by using the solution. The Service
Level Agreement (SLA) sets the criteria for what the solution will include aligned with
customer and supply chain information (Borangiu and Polese, 2017, vi-vii).
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* Define the service request and application context for which the customer’s insight must be
known

* Model customers profile to demonstrate needs in different contexts, roles, and interest

* Create the solution for the sequence service operations; formulate accordingly the value
proposition to provide the value to the user

* To reach the service requirements set in the SLA the service is set up and configured based
on information from various sources to meet the customer needs

* Select and use consolidated data about the requested service; value-type and perception-
type data

* Data science-based tools are categorized in nine categories based on their role in to
create service-value and providing specific service design patterns

Figure 11: Value Creation from Data Science-based Insights (adapted from Borangiu and
Polese, 2017, vi-vii)

The knowledge is gathered by using insight and analysis of comparable solutions offered by
the competition, adjusting restrictions, planning, scheduling, and distributing algorithms and
methods. Valuable insight can be obtained from service performance history when
delivering similar services and former customer behavior (Borangiu and Polese, 2017, vi-
vii).

As said before, the service design process is iterative by nature. Thus, it is to test and
repetitively enhance both the service solution and value proposition. To do this, the requested
service consolidated data is chosen and applied. There are two types of this data, value-type
data, which can be data regarding quality, timeliness, cost, and risks, and perception-type
data, for instance, customer satisfaction, market share, and innovation overlook. (Borangiu
and Polese, 2017, vi-vii).

The data-science tools assist in the operational deployment and marketing of the service.
They are characterized in nine categories according to how they are used in building service
value and delivering explicit service design forms such as describing different types of
behaviors and detecting any deviations, categorizing possible coincidences, comparing and
lessening data, making causal models, classifications and approximations (Borangiu and
Polese, 2017, vi-vii).
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2.3.3 Service design methods put the people first

The double Diamond model is a commonly known tool for designers and non-designers.
There are two different phases of thinking, the first being divergent thinking and enabling
the problem-solvers and designers to explore the issue from a broad perspective. The latter
narrows the problem and, with convergent thinking, takes focused action (Design Council).

The service design process is iterative by nature. The Double Diamond framework (figure
12) has four core principles for innovation. People should always be put first, and the
problem should be solved from a people perspective. They are people-centric and start with
understanding the people using a service, their wants, assets, and desires. The second
principle is to communicate visually and comprehensively. Collaboration and co-creation
are the keys; as mentioned earlier, it is not only about collaboration but also about getting
inspired due to the influence of co-workers and their input. The fourth principle is to detect
errors early and identify risks through iteration to build confidence in the developed ideas

(https://www.designcouncil.org.uk/our-resources/the-double-diamond/).

ENGAGEMENT Discover: The first
Connecting the dots and building relationships between different citizens, stakeholders, and partners diamond helps people
understand rather than
assume, what the problem is.
It includes speaking to and
spending time with people
who are affected by the
issues.

Design
principles®

Define: The insight gathered
from the discovery phase can
help you to define the
challenge in a different way.

Develop: The second
diamond encourages people
to give different answers to
a clearly defined problem,
seeking inspiration from
elsewhere and co-designing
with a range of different
people

Methods
Bank
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a
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Explore,
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Deliver: Delivery involves
testing out different solutions

Creating th . hat allow i . includi I h Ll d mind at a small scale, rejecting
reating the connections that allow innovations including culture change, skills, and mindset ] e R e

LEADERSHIP improving the ones that will

*Design Principles: |) Be people-centered 2) Communicate (Visually and inclusively) 3) Collaborate & Co-create 4) Iterate, iterate, iterate

Figure 12. Double Diamond Model, adapted and modified from Design Council (online
source)
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The Double Diamond model is straightforward. To describe the separate phases shortly, the
process starts with the Discovery phase, which aims to create a complete knowledge of the
issue instead of making assumptions. In addition to desk research, the designers and
problem-solvers need to devote time to observing and interviewing those affected by the
subjects. The second phase defines the problem or challenge to be solved based on insight
gathered in the first phase. The third phase is to move into the second diamond and develop
the solution. The more heterogeneous the group of developers and the more interaction with
different people, the more options for solutions the developers get. The last phase is to
deliver the solution. However, iteratively means testing a modest extent, discarding the
unsuccessful solutions, and enhancing the ones that will (Design Council, online source).

Tim Brown (HBR 2015) points out that, especially in the case of transforming the banking
sector in Peru, service design is used as a change management tool by including and
engaging the people in the change as active members from each stakeholder group. This led
to the development of a truly designed service for the purpose, and thus, the solution solved
the problem. Furthermore, the people as active participants throughout the project already
had the buy-in for the answer as they had been actors in the development process and thus
participated in the value creation. They knew what to expect and were ready for it (HBR
2015).

2.3.4 Social learning enhances the technology adaptiveness

In the era of rapid technological evolution, it is essential to recognize the individuals’ ability
to adapt to new technology and to respond to the changes. Adaptiveness means the ability to
either act in response or to predict the occurring changes. It is also related to the terms
vulnerability and resilience as they are factors in the capability of adaptiveness. The
importance and the essential role of adaptiveness are seen when the environment changes,
there is an inadequate understanding or a vast amount of uncertainty. In changing
circumstances, robust systems will continue to operate, while flexible systems will adapt to

the changes by altering internal relations (Lebel et al., 2010, 334).

Social learning enhances adaptiveness. Learning occurs in social groups through interaction,

turning into common understanding, new intelligence, trust, and collective action. Social
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learning leads to changes in behavior and values as well as it can also mean changes in

everyday practices and even cause institutional changes (Lebel et al., 2010, 334).
“Learning may take place at different levels from incremental improvements
(single-loop) through to reframing where assumptions are revisited (double-

loop) and transforming where underlying values and worldviews may be
changed (triple-loop)” (Pahl-Wostl 2009).

The factors to trigger the need for adaptation are regulatory obligations, economic
incentives, and the accessibility of technological adjustment resolutions. The people
involved play a significant role in how the adaptation processes are formatted, i.e., their
motives and interests, knowledge, perceptions of competence, and how available the
facilitators and leaders are to run the adaptation process. In addition, the governance of the
process also impacts the learning, meaning how the adaption process is managed, how
effectively the various stakeholders participate in the process, and the collaboration
structures between different actors and stakeholders are partaking or affecting the process
(Grothmann et al. 2009).

Cwiklicki et al. (2020) have gathered the determinants of adaptive capacity into one table,
as illustrated in Table 7 below. When the adaptive capabilities are built, time must be
reserved for planning and implementation. However, as seen in the table, the conditions vary
in the literature (M. Cwiklicki et al.,122 (2020) 102602).

Determinants of Adaptive Capacity

Lemos et al. Gupta et al. (2010)
(2006/2013)

Skills Human capital Learning

Technology, information Information and Room for autonomous
technology change

Infrastructure Material resources and Resources
infrastructure

- Organization and social

capital
Equity Political capital Leadership
Economic resources Wealth and financial capital
Institutions Institutions and Fair governance
entitlements

Table 7. Determinants of Adaptive Capacity (adapted from M. Cwiklicki et al.,122 (2020)
102602)
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2.4 Conclusions of the theories

Ecosystems are prosperous and sustainable if all their members benefit from being a member
of the ecosystem. There can be an ecosystem within the ecosystem, which is usually the case.
Thus, one member can be a part of many ecosystems with different motivations. For a
technology-driven ecosystem, the driver to sustain as a member or to join in can be the vision
of acquiring leading-edge technology skills or access to new technology. Value creation is
achieved in business ecosystems, while the innovation ecosystem aims to create new
products or services for its members to benefit. Figure 12 below combines theories needed
to answer the research questions as presented in the table 1 in the introduction, and illustrates
the relation of different theories in the theoretical framework of this research. First, there
needs to be a physical or virtual platform for the ecosystem to operate on. Design thinking
can be used as an accelerator to form the way of working for the ecosystem or to be utilized
in joint innovation projects to allow the human-centric approach to lead the innovation to

meet the end-user’s needs.

Enablers and delivery
channels for (new)
services:
Cloud computing — SaaS

Ecosystem

Ecosystem
y Developers
business

External and
internal
consumers

Y o

operators

Technology adaptiveness

A 4 H v

Service design

Platform for the ecosystem to operate on

Figure 12: Relations of different theories and theoretical framework for this research project
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Technology adaptiveness through social learning will increase the skills of the ecosystem
members. However, the goal of the learning is to understand how to utilize the new
technology innovations best and to gain shared understanding and resilience when the
outcome of the work might be unclear. Chapter three explains how the theories within the
theoretical framework impact the questionnaire.

The actual ecosystem members, business operators, developers, and internal and external
customers, have all their different needs and asks to befit the ecosystem. The common
denominator is to gain prosperity and fulfillment. The technological enablers will allow
reaching this, but only for members with shared learning and willingness to adapt to the new

technologies.

In summary, SaaS providers benefit from applying service design, S-D, and logic. The
people-centric and multidomain approach offered by S-D logic gives the software service
developers insight into the actual needs and, more importantly, what the actual problem
needs to be solved. Identifying this early enough saves money and ensures the value added
for the customer, who ultimately sets the price for the service.

But it is about more than just the current service and its features under development. The
collaboration seeds the service providers with new ideas for future software releases. In
addition, it deepens the customer relationship and adds transparency by committing both

parties to develop a common win-win in the future.

The technical evolution is growing at speed. New solutions and innovations are coming to
market faster and in larger volumes than before. The successful implementation and
utilization of loT and cloud computing to turn raw data into a true asset have just begun. The
fifth-generation network will enable new ways for ecosystems to collaborate, and the story
of ecosystem growth has only seen the dawn. One can say that only the sky is the limit, and

there are new areas to be discovered that we cannot even think about.

To make the ecosystems prosperous, the motivation for each party to join and act in the
ecosystem needs to be thought out. The success may not be only for one actor; all should get
their share. Otherwise, the ecosystem fades out. Those actors investing in technology in the
ecosystem must get a clear vision of the future to make the investment. Trust is a

fundamental element of all parties to make the ecosystem flourish.
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3 Methods used in the research

The current arena ecosystem comprises technology-oriented members and formal event or
arena environment operation members. In addition, the city and the municipal business
department are closely involved in the arena innovation operations representing the public
sector as an enabler. The 15 ecosystem members to be included in the target group were
given by the company X innovation team operating at the arena and the operating company’s
development function. Excluded from the target group are the following mentioned by the
target group members in the theme interviews and thus noted by the undersigned: facility
management company, security, hotel company, and the casino. Especially the two first ones
are essential players in the whole picture, which became evident when analyzing the results,
and should have been included in the target group.

The literature research type used in this research is integrative. The method was selected as
the approach to literature research is multifaceted, and the material is gathered from various
disciplines (Salminen 8, 2011). The research project started by studying relevant theories
related to the research environment by gathering and reading the material in LUT Primo,
founding articles in Google Scholar, and utilizing course material delivered or gathered
during 2020-2022 in relevant courses. Whenever peer-reviewed articles were available,
which occurred in most cases, to ensure reliability (Metsdmuuronen 14, 2003. The main key
search words were innovation, ecosystem, platform economy, Software as a Service SaaS,

cloud computing, Delivery Operations DevOps, and service design.

3.1 Qualitative case study used in the questionnaire and analysis

Greswell (2003) argues that the mixed research method is rising, i.e., the researchers blend
guantitative and qualitative research methods in their work. The essential question is which
method, quantitative or qualitative, is prioritized when executing the inquiries (Greswell
208-211, 2003). The qualitative approach is given priority allowed by the small enough
number of persons in the target group, even though a questionnaire is formed based on the

literature research, including mainly open questions.
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The technique chosen for the case study is the qualitative case research method. Saaranen-

Kauppinen and Puusniekka (https://www.fsd.tuni.fi/menetelmaopetus/kvali/L5 5.html,

2006) describe the qualitative case study as in which the research environment is limited into
an individual event or situation. In qualitative case research method also, other methods can
be applied, even though the analysis is evaluated with the qualitative methodology criteria.
As all the questions were open (Appendix 1), giving room for a wide variety of answers to
the same question. Thus, reading all the answers, phenomena were identified. In phase 4 as
illustrated in the figure 1 of the research process, when analyzing the results, categorization
was made, after which the results were examined through the theories discussed in the
literature research in phase 1. As the subjects in the questionnaire were formed based on the
different theories in the literature research, the core categories naturally fell under them
(Metsamuuronen 176-179).

However, even though the qualitative research was utilized when analyzing the
questionnaire result, the method used while running the survey was a theme interview with
the only exception from that method that the questions were clearly and strictly presented as
written in Appendix 1 and in the same order. But most of the questions were open questions
to consider the heterogeneity of the target group and ecosystem members (Metsamuuronen
188-189).

The response rate for the questionnaire was 80 per perc; 12 out of 15 people answered the
questionnaire. With the target group members being 10, who did not respond in time, a
meeting was set, and the questionnaire was filled in together with the author of this work,
the author writing the answers as dictated by the respondent—the open questions aimed to
gather in-depth information and insight. Metsdmuuronen (2003) describes the open
interview as beneficial in cases where the target group is heterogeneous, and their

experiences vary greatly (Metsdmuuronen, 189, 2003).

In the questionnaire, the questions were formed based on ecosystem theories in asking
ecosystem theory and vision, digital ecosystem and software ecosystem theories on the way
of working and a developer pool in potential collaboration application, platform economy
theories to discuss the arena environment as a physical platform, cloud computing and edge
theories in questions about data handling and gathering, and Pay-as-you-go option for arena
visitors, 5G theories were asked in the questions about different use case utilizing loT and

network latency; design thinking was used in value creation questions both for the ecosystem
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members and the arena visitors and DevOps method in thinking how to maintain the
potential applications in the questionnaire presented for the respondents to prioritize the

features. Service design theories have also impacted the way field research is executed.
3.2 Observation as method in the workshop

The workshop presented a proposal for a governance model for the ecosystem based on the
analysis in Chapter 4. The number of workshop participants was six (2 from company X,
one from a software company, one from a virtual reality company, one from the city, and

one from the municipal business department), representing 40 percent of the target group.

In the workshop, the model was drawn on brown paper, and the participants commented on
the mode and added any changes or additions they felt were needed on the model's post-it

notes to the spot where they felt it belonged.

The method used in the workshop was observation. Greswell (2003) lists as benefits of using
observation that the researcher has an opportunity to gain first-hand experience and
document the information the way it is exposed. In addition, any abnormal features can be
noticed, as are the situations in which the participants feel uneasy. For example, the lack of
skills to observe as a researcher and the intrusiveness of the researcher in the observation
situation (Greswell 186, 2003).

There are four modes of observing the focus group in a research situation, as presented in
Table 8 below (Metsamuuronen 190, 2003).

Different modes of observation

|. Observation without actual participation — the
complete observer

2.The observer-as-participant
3.The participant-as-observer

4.The complete participant

Table 8: Different modes of observation as a research method (adapted from
Metsamuuronen 190, 2003)
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The method chosen was the observer-as-participant, as the researcher facilitated the
workshop. However, the researcher gave no personal comments or views about the model
or anything the other participants said. In addition to observing how the discussion evolved,
the main thing for the researcher was to keep track of the time. Metsamuuronen (2003) states
that it is almost impossible for the researcher to stay a total outsider about the research
situation if present. The researcher has a moral responsibility to intervene if any defects
occur. On the other hand, it is necessary to know the research object’s meaning, language,
way of acting, and moral codes so that the researcher can examine the situation from the

research culture perspective (Metsamuuronen, 190, 2003).

In this case, the interaction in the questionnaire phase made the target group members and
the research circumstances familiar enough to understand the background and context of the
participants to understand their sayings and actions in the workshop.

3.3 Case study environment

The Arena is a multifunctional arena for various types of events all the way from sports to
fairs. It promises to offer the visitors a unique event experience that cannot be found
elsewhere. Company X has partnered with the Arena operating company for five years to
develop a next-generation arena to host events and groundbreaking digital experiences at
with entertainment, culture, conferences, fairs and major sports events. The arena offers
various types of services for theirs: from restaurants to hotel services, shops, and a casino

(Information given by Company X).

For Company X, the motive to partner with Arena is to innovate with an opportunity to build
on customer experience in physical and virtual events. The environment in both areas is
evolving at high velocity. The company is deploying a 5G network in the Arena with a
partner based on the most recent technology to present a global best-in-class visitor and
stadium experience enabled by 5G services for both consumers and companies. In this
particular environment, providing massive network capacity with low latency is vital to
deliver immersive experiences. When thousands of people browse and broadcast
simultaneously, 5G meets the requirements for sufficient visitor experience. On the other
hand, the Arena operating company expects to investigate what type of new opportunities

modern technologies offer in generating an engaging experience. It relies on Company X’s
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long history of creating acknowledged technology clusters in the nation and region to benefit

the innovations (Information given by Company X.)

In this chapter, the first phase of the fieldwork is analyzed, and the structure is aligned with
the structure in the questionnaire (appendix 1) and follows question by question. However,
if the answer given is irrelevant to this question, including elements in another category
within another question, it is included in that part. The analysis is phase 4 in the research

process, as illustrated in Figure 13.

Research Process: Phase 4 Analysis Structure of the analysis

aligned with the questionnaire
Questionnaire
Theoretical created based on

framework the theory and
theoretical
framework

created

2.Theoretical framework for 3. Field research phase |
the research

Figure 13: Phase 4, Analysis, aligned with the questionnaire (Appendix 1)

The key findings of the analysis are that, at first, the ecosystem members need to be aware
of being the members of the ecosystem, followed by knowing the other members and their
operations. The interaction is needed to crash the members for disruptive innovations.
Technology is the enabler; innovative ideas are to arise among members to support or
transform their business. The prospect representatives need to be included in the external
ecosystem early enough to scale up the innovations into other industry areas. In the next sub-
chapters, the findings are handled more thoroughly. At the end of this chapter, the ecosystem

model is presented.



48

4 Case study: Ecosystem accelerating new technology innovations

Implementing a 5G network will support the new solutions and applications to operate and
run to their full potential. It is anticipated that with 5 G, there will be 1ms latency, excellent
indoor coverage, and a thousand times reduction in power consumption. 5 G enables the
development of new applications fulfilling the end-user’s dreams with network connectivity
anywhere, anytime. Some applications to mention are playing games with friends across the
globe simultaneously, automatically driven cars, remote health care monitoring, and so on
(Prasad, R ed., 5, 2016). The connectedness of different devices will increase as 5 G allows
billions of connected devices, such as smart meters and automated home appliances, to
operate with low latency. Prasad (2016) mentions areas with impact for applying 5G, such
as improving rural connectivity and affordable broadband (Prasad, R ed., 15, 2016).

The change in society will be evident as the users will have an opportunity, for example, to
download complete movies within 5-6 seconds. The reduced latency supports critical
wireless applications such as traffic control and automation (Prasad, R ed., 15, 2016).
Massive data processing needs robust systems to run the data. Hyperscalers is tackling the
problem by scaling up the computing environment with multiple — even thousands —servers
to achieve the requirement set, for example big data or cloud computing. The enablers for
hyper scalers are immensely scalable server architectures and virtual networking (Kyléheiko
&Maijanen, 2020).

The case study studied how to accelerate the innovations within an ecosystem in a 5G
environment, starting from the perspective of the optimum way of working for the ecosystem
and how that would enable the innovations. In this chapter, the criteria for the model is
analyzed based on the expectations of the ecosystem members with a questionnaire
(Appendix 1), and a model is built based on the analysis results.

4.1 Unclear ecosystem identity leads into a lack of shared ecosystem vision

Answering the question about the identity of the arena ecosystem was challenging, especially
those respondents from the companies not operating directly in the arena did not even know
about being a member of the ecosystem. Thus, depending on the respondents’ background,
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the description of the arena ecosystem varies. One factor was that though common, the
ecosystem was comprehended to combine the close collaborators to the respondent, not all
the members within the ecosystem. The close collaborators were identified based on ongoing
or previous joint projects or development activities. The unclarity of who the other members
are was also hindering describing the vision of the ecosystem, as seen in Figure 14.
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Figure 14: Arena ecosystem’s current state of understanding

The identity of the ecosystem based on the answers can be seen as two-folded. The
respondents with a technical background described the ecosystem as a loose grouping of
operators that together conduct pilots and tests utilizing especially the opportunities offered
by 5G mm-wave network technologies at the arena and expanded in the mobile robotics,
virtual reality, and other use cases benefitting the arena. The innovativeness and world-class
technological opportunities were seen as an encouragement to innovate, creating a

foundation for thinking of the ecosystem identity as an innovation platform.

Those operators working directly with the customer and visitor experience defined the
ecosystem identity as a creator of a world-class event visitor experience. The commercial
element of the ecosystem identity was essential to both types of respondents and functioned
as a vital motivator to be part of the ecosystem. As the third ecosystem was mentioned,
facility management, including cleaning services and security. However, they were not

included in the respondents, only mentioned by the other members.
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The same challenges with defining the ecosystem identity were also seen when asking for
the vision (figure 15). The more understanding of the big picture and arena, the more precise
the vision. One respondent would want an easily memorable slogan defining the ecosystem
and attracting new members. The vision varied from creating new solutions with all the
ecosystem members to being scalable for other industries to one’s business prospering. One
respondent stated that they did not know anything about the vision but guessed that maybe
it was about creating a better tomorrow. A few respondents working closely with Company
X answered that the vision was to utilize Company X’s technologies as much as possible to
benefit the arena overall—a few mentioned 5 G mm-wave network applications as critical
elements in the vision. Ecosystem members who work directly with the event management
defined the vision as creating the best-in-class visitor experience being that an ice hockey
game, concert, or gala dinner benefitting the technology and providing new types of

experiences.

4 Evolution

Vision for Vision for the

Vision for own Vision for scala_ble .scalable
company technological techn_ologlcal solutlc_)ns for
solutions for solutions for the city and ’
the arena own business beyond Current state
outside the
B Nokia Arena

Figure 15: Maturity steps of the ecosystem vision within the Arena ecosystem

4.2 Motivation being a member in the ecosystem

The expectations for value-add originating from the ecosystem vary from gaining new
technical expertise to clear business benefits (figure 16). Technology companies assume in

addition to acquiring new technical skills, networking, and creating new joint projects with
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new contacts. Joint R&D projects, including testing new technologies and solutions with
other ecosystem members to acquire growth in common technological knowledge and boost
innovation, are essential for technical members. The arena is seen as a platform and enabler
for joint innovation with 5 G technologies, artificial innovation, and machine learning.

Technology companies,

Business benefits primary:
Gaining new technical

expertise

Small technology companies:
Opportunities for joint
marketing with Nokia for
example in fairs and other
events
Technology companies,

Regional development other:

Networking

Creating new joint

projects with new

contacts

Joint R&D projects

Boost innovation

Scalable solutions for business

To create an extraordinary Arena

customer and visitor A platform and enabler for joint innovation with 5 G technologies, artificial
experience innovation, and machine learning

Figure 16: Motivation factors to join and remain as an ecosystem member

One of the goals was with joining the ecosystem was to see how traditional automation
businesses could benefit from the 5G and other relevant new technologies and what type of
use cases could be created with out-of-box thinking and collaborators and later be applied in
their own business to some extent The feedback from other members, from totally different

background or industry, was also seen as an enabler for new thinking and innovation.

One crucial factor, especially for smaller technology companies, is opportunities for joint
marketing with Company X, for example, in fairs and other events which are usually out of
their reach. An important factor is the prospect of accessing possible new contacts and
customers through Company X. One company saw its expertise in completing Company X’s
offering and solution, thus giving them a position as an essential partner.

The importance of regional development also rose as a motivator outside the technical
companies, but one of them saw that factor as giving a purpose for their doing. In regional
development, in addition to Arena benefitting the region businesswise in general, the
expectation is that solutions created and developed within the arena could be transferred
outside the arena for other industries or operations like in the hospital environment within
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the region. One respondent defined the motivator as ensuring more secure employment
throughout the year for their staff and network of contract workers with technical skills used

in the events.

As Arena is unique in its field as a physical platform with exceptional modern technology,
the expectation is to create an extraordinary customer and visitor experience in addition to
the previous ones. This is the most important motivator for companies working directly with
event management. The key learnings and possibilities for scalability to other events
function as a reward for being part of the ecosystem.

4.3 Evolving the ecosystem

As such, most respondents saw the current group of 15 members as a reasonable basis for
the ecosystem. Figure 17 below are presented the prospective members of the ecosystem.
From the technology point of view, a couple of members mentioned potential new member
companies working with augmented reality solutions to enhance the visitor experience. The
public sector would like to see in the extended ecosystem members who would benefit from
the innovations and solutions created at the Arena without any industry limitations, a few to
be named, like a broadcasting company and a university hospital, have indicated their
interest in exploiting the inventions. In addition, the public transportation provider should
be included as the smooth logistics to the venue is an integral part of the visitor experience,

and public transportation should be prioritized due to climate change.

d N

//" ‘\\
p . »ff“‘i—(f Broadcasting \
{ University T \ company Vi —
\ hospital N S — T
~_ > Prospect members ™\

( for solution )
implementation /’

Product
Owner

System
integrator

Content
producer

Customer
service
ecosystem

Technical Sports & artist
solution Music associations
ecosystem Facilities streaming
management services

ecosystem

for statistics

Extended ecosystem | Prospects for extended ecosystem ‘

| Prospects for the primary ecosystem ‘




53

Figure 17: Prospect members to add value to the ecosystem

A couple of members saw a content producer as a missing piece of the ecosystem to create
relevant content. As a benchmark for partially similar set-ups, the fair centers were
mentioned, which have an in-house content producer to ensure that content meets the needs
of the audience or customers based on consumer and customer insight. The insights from the
restaurant, event management, and sports branch were seen as essential building blocks for
the content to attract visitors to events and prospective customers to utilize the arena.
Another benefit of relevant and continuous content creation would be increasing the brand

value of the arena.

One respondent named that from the event management perspective, an essential account
manager role should be for any party organizing an event at the arena. In the current situation,
the organizer must contact each party separately, which takes time and causes confusion

when searching for the contact details.

Three respondents emphasized the importance of bringing in companies in the consumer
sector to meet the technology companies for new solution creation. As Arena has
technological potential and a volume of visitors, consumer product or service companies
could test new marketing types and scales in their other operations. The 5G mm-wave
network, technical solutions, and enablement were implemented during the first year of the

arena operations, now is the time to innovate solutions on top of it and cash in the investment.

As potential companies to be included in the ecosystem were music streaming services for
concerts and a consumer media company for content creation. From a technical perspective,
a system integrator should be included. A game engine would be helpful to add extra value

to any events and fully utilize the 5G mm-wave network.

One respondent saw critical potential partners, sports associations, and operators who
provided statistics about the music business. To offer an extraordinary visitor experience,
real-time statistics could be offered through an application, for example, the player in focus
career so far, number of goals, and recent teams. In the music business, if the camera shoots

on the bass guitar player, his career, place of birth, significant gigs, and so on.
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4.4 Interaction within the ecosystem

As for the whole ecosystem, the interaction has been non-existent so far. Most of the
ecosystem members had only interaction with the members within a joint development
project being everyday project communication, even though in some projects, the interaction
with the group of these members was or is very tight. The most common format was one-
to-one meetings or meetings with 3-4 members around a development project. Mainly
technical companies acted with Company X. Some members intermingled only with
specific, close collaborators related to event management or with the sales group to discuss
and review the sales. One member operating outside the physical arena and not having active
projects felt like being in the extended ecosystem and needing more visibility for the

opportunities or happenings in the arena.

A clear wish was to meet with the entire ecosystem first to get to know everyone and benefit
the cross-industrial set-up for innovation or business purposes. A hybrid model of
communications, as presented in Figure 18, builds on a common intranet site for all the
operators in the Arena, a newsletter to keep the members up to date on recent innovations,
events, and other relevant news, and face-to-face meetings to boost cross-discipline and
cross-industrial learning were named as tools to enable the full benefits of the ecosystem to

boost.

To gain a holisticunderstanding/of PT;::\i‘g

other members’ operations, Days
benchmarking to relevant sources

Quarterly
innovation
meetups

To communicate about ongoing projects in-depth,
presenting the available technology

Intranet for
collaboration

One access to key information,
collaboration tool

One access to key information, collaboration tool

Informal
crash
meetings

Newsletters

To inform and remind

To give an opportunity to follow up, leanin, and

Ongoing
development
project
information,

gain insight about the available technologies to
benefit

Figure 18: Different types of communications and interactions channels as proposed by the
respondents
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One respondent wished the ecosystem would be led like a company with a precise
governance model for efficient decision-making. Another one wished for more clarity for
the channels through which it would be easier to influence the development and projects
ongoing within the ecosystem. The ask includes an understating of the ambitions of each
member to act and belong in the ecosystem and the specific projects. More knowledge of
projects ongoing in the arena environment would trigger proactivity in joining them even

without being considered in the first place to be part of them.

Overall, the communication channels should be identified and agreed on which one to use.
A specific feedback channel or system for the ecosystem should be easy to use and relevant
to the subject. One respondent gave an example that they use a one-click system, in which
the person giving feedback has a one-click tool to have their say with the possibility to add
documents like photos to enlighten the subject. A similar, easy-to-use tool for feedback could
be created for the ecosystem to use. In general, giving feedback at the weekly project-specific
meetings was considered valid, and the approach was recommended to be utilized for the

whole ecosystem if such weekly meetings were arranged for the whole ecosystem.

4.5 Innovations

A structured approach for innovations to thrive was recommended. It would be beneficial to
form steering groups (figure 19) for at least technical development projects, if only for some.
An overall innovation steering group was proposed to drive the cross-checking of all the

activities, to build the new use cases, and to think from the end-user’s point of view.

Quarterly meetups with all the ecosystem members would be helpful to walk through
ongoing activities if the projects were not described in info emails or newsletters to other
ecosystem members. However, presenting the cases more in-depth than just in emails would
be more enlightening to ecosystem members not involved in the project than a brief, few-

line description.
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Steering groups for specific projects Steering groups for specific projects Steering groups for specific projects

@D

L — >
Data to browse for Intranet for collaboration,
technical capabilities visibility for all the projects

Figure 19: Simple governing model for the ecosystems as proposed by the respondents

One respondent proposed a technology platform on a common portal to give insight into all
the technological opportunities and capabilities in the arena instead of looking around for
the information. That would ensure the members could proactively seek information and
build use cases themselves. Another respondent proposed links to relevant technology
platforms or platforms promoting extraordinary visitor experience. For example, if an artist
has cool-looking shoes, the visitor could zoom into the shoes and get into the relevant online
store with just one click.

In addition to the pure technical innovations, three respondents would like to see a common
approach for commercializing the innovations. A revenue generation logic could be
innovated together or at least discussed. The aim is for most members to scale up the

innovations and cash them io outside the Arena.

Crash meetups to boost innovations were mentioned in answering this question just by one
respondent. However, that wish arose on other occasions with other members, too. It is also
linked with the current unclarity of the other ecosystem members, ecosystem identity, and
vision leading the members to be unaware of all the opportunities and cooperation
possibilities within the ecosystem. One member had thought of unloading the trucks with
robots. It would be good to spar these types of ideas and approach with the other members.

One proposal was to have a joint planning day with all the members once a year, which

would include benchmarking to other arenas worldwide and relevant use cases.
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4.6 Crowdsourcing to utilize the volumes of the visitors

Crowdsourcing was seen more as a tool to work with the arena visitors than with the other
members. Crowdsourcing of new ideas and experiences among the members could occur in
brainstorming sessions, offering a natural platform for ideation. For example, utilizing the
visitor flows to the maximum and managing them could be ideated together. Another option
is to collect ideas from the members through a standard tool or feedback channel. One
crowdsourcing format could be joint problem-solving sessions to gather different ways to

find relevant solutions for common problems.

On the other hand, the visitors offer great potential for crowdsourcing and testing ideas. One
member stated that the arena should be utilized as a beta lab (figure 20), and this should be
communicated externally for the crowd to get inspired and join the testing. Another one
proposed that at the entrance or similar places would be QR codes for visitors to explore and
test the novelties. The suggestion was that the novelties could change the color so frequent

visitors would notice that something has changed or evolved as the color has changed.

Arena app sends Get the novelties for Go grab the g\aﬁges at %
i month x p\ace X

a notice

Wow! Now you

Feedback on the innovation
can test flying!

through the app

Arena
- The place where the future designers meet

Figure 20: Vision of a Beta-Lab visitor journey based on questionnaire responds

Being a beta lab should be used as a competitive advantage to attract the crowd. It was
mentioned that in the region, there is a large amount of tech-savvy people due to the region's
industrial structure, and they should get engaged in innovation activities. Especially early

adapters should be the focus for marketing the opportunities for testing. The motivation for
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them to be amongst the first ones ever, for example, to test a specific 360-camera experience.
The brand awareness of the Arena should be built in addition to a great customer experience

and also as an excellent place to gather knowledge of the latest tricks and tech.

In automated data collection, the flip side of the coin of collecting the information from the
endpoints is the question of privacy. For example, the General Data Protection Regulation
sets a tight frame for collecting personal data in Europe. The data collected can only be used
for the stated purpose, and no other usage is allowed. But that is not the only limitation. The
person in question must give their permission for the data collection in the first place. This
is a critical issue to be solved and, of course, respected. The data describing human behavior
is essential to understand how to solve current problems and create value-add solutions for
them (https://gdpr-info.eu/ Accessed 21.12.2022/12). With an application, the visitors would

consent to use their personal data for innovation and research purposes.

The respondents were asked what type of formats should be used for innovation. The
questionnaire mentioned co-creation workshops, hackathons, joint projects, utilization of
shared data pool, etc. All of them were seen as helpful, but the most favored ones were the
hackathons and joint projects. Co-creation workshops could be organized with smaller
groups. The data gathered in the arena, and data flows had a vast potential for innovations.
One project could be to find ways to utilize the data and detect early signals for potential
innovation opportunities. Three respondents named informal gatherings to boost “crazy

ideas.” They could be, for example, casual breakfast meetings with a relaxed set-up.

One question was about the usage of digital twins. One member has created a twin to be used
in the Arena. They would like to know the experiences and gain ideas for further
development. Another one uses the digital twins to model all events, for the audio and video
technologies to be modeled and programmed before the concerts in the studio. The third
respondent wished for a perfect 3D model of the arena to ease the planning of video
productions if one could go and move around with VR glasses. Thus, a traditional
preliminary research trip to the arena would be optional. Various 5G coverage information
and information about cabling etc., and specific places for each purpose and function could
also be included in the 3D model. One respondent suggested that digital twins could be used

to simulate people’s behavior and people flows.


https://gdpr-info.eu/
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4.7 Commercialization and scalability as the goal

The solution and applications created in Arena should be scalable. The ecosystem only exists
at Arena, so one respondent wondered if this sets technical limitations for exploiting the

innovations outside the ecosystem.

One respondent saw opportunities to transfer the innovation in the event branch to other
events organized outside the Arena. The event technology innovated at the arena, like 360-
camera solutions, wireless image, and sound transmission for the festival VIP audience,
would be interesting, e.g., the jazz festival audience. Another one responded that by thinking
of the arena as a place where you can test the applications and solutions with 10-20 thousand
people visiting the events, it is possible to utilize them in different environments like trade
fairs, ice hockey games, and gala dinners. The limitations might occur due to different data
streams, but despite them, the options to scale up the solutions are many.

For the region, it is seeing how you can prosper in the area by transferring the innovations
into a new branch or industry. For example, the university hospital and the broadcasting
company are interested in the innovations and keen to study how they could be utilized in

their environment.

For smaller size technical companies, the business motivation is to get try different
innovations together with Company X and then use it as a reference, maybe even get access
to fairs and events which generally would be out of their reach, like a world know global

industry fair and demo their solutions together with Company X.

The brand value should also be exploitable too outside of the region. Already in the ideation
phase, a decision should be made whether the solution will be planned to work only in the
arena or if it will be used in other environments. This may mean compromises in the
innovations created at the arena if the aim is to transfer the innovations immediately into

another environment after being tested at the arena.

4.8 Data refinery to deepen business insight

One of the opportunities to discover is to refine the data produced and gathered at the arena,

as almost all the respondents mentioned. Any visitor data would be interesting for companies
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operating within the event business. Demographic data mainly includes customer base, age,
sex, senior citizens, number of students, etc. The data could be used to provide specific
demos or test-specific solutions when you know who is arriving. The city is also interested
in the origin of the visitors to estimate the monetary impact of the visitors outside of the
region. One respondent said that the demographic data would give insight into how the
events are populated, i.e., if the events meet the target group giving an example if the

consumers or the companies occupy the events.

The data could be used to provide exceptional services to the artists, such as adding a box or
home viewing option through the application. The visitor usage data might be applied to
leaving the house at the optimal time, without the need to queue, guiding to the less crowded
entrance, and augmented reality to guide the visitors to the right place along the optimized
route. In the same way, the data could be used during the breaks to guide the visitors to less
occupied booths. Of course, network optimization data and which devices the visitors use

and for which purpose is relevant to understand user behavior.

When asked if having a joint Customer Relationship Management (CRM) system, the
respondents found little value in it as the customer type varies from operator to operator. A
possible use case might be cross-promoting some services on top of others; for example,
visitors from other regions could get a discount code to Lapland Hotels or connect with
relevant customers after purchasing a ticket. One noteworthy item to check is how the
European General Data Protection Regulation GDPR reacts to possible cross-usage of

customer data.

4.9 Solutions for collaboration and improved visitor experience

As a standard collaboration tool is missing currently, the respondents were asked if there
was an application for collaboration within an ecosystem and what features they would
prefer to have and set them in priority order (figure 21). The main pain point could be
improved if communications scored on top. Any statistics or data giving insight into the
events at the arena were also ranked high.
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1. Arena Internal Communication 1
2. Comingevents with the number of visitor_
3. Dashboard with sales forecasts _
4. Forecasts about consumer behavior for _
different types of events

5. Crowdsourcing o ideas R

6. Collaboration platformfor all _

7. Feedback about the ecosystem -
9. Collaboration platformfor subgroups _

8. Visitor demographics

10. Easy access for pop-up stores to join
only for one event (developer pool,
application interfaces)

Figure 21: Preference of features for a collaboration application

However, when looking more in detail at how the respondents ranked the features, it can be
seen that in addition to internal communication, the collaboration tool was the first choice
(figure 22). Here, any data giving insight into arena visitors and events is also valued highly

amongst most respondents.

Rank Options Firstchoice ll M H W B H B B B B Lass: choice

1- Arena Internal Communication I S ) S
2. Comingevents with the number of visitors _—_----
BN .

3. Dashboard with sales forecasts
4. Forecasts about consumer behavior for

different types of events ----——
5. Crowdsourcing of ideas R

6. Collaboration platform for all B
7. Feedback about the ecosystem [ e 0 ]
8. Visitor demographics B O

0. Collaborat o At o or D DS
10. Easy access for pop-up stores to join only || e N I

for one event (developer pool, application
interfaces)

Figure 22: Preference of features for a collaboration application — detailed view of top
rankings

Additional features for the application could be the possibility to watch the contents of the

screens and media cube from one’s device and to add extraordinary items such as an artist
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making a pick-up call, the visitors can purchase an item seen by the artist or performers on
the stage, and if possible, it was delivered on your seat. One respondent said that to enhance
the prosperity of the whole city, a city traffic service should be connected through an loT
platform to provide real-time data on how many people are passing or moving in the city
center and even use promotions from the nearby restaurants to make a smooth visit and an

extraordinary visitor experience.

A unified Arena application for the visitors (figure 23) would give a holistic, inspiring visitor
experience based on the significant number of respondents. As one of them describes it:”...
the jungle of operators fades away; it is secondary who produces experience.” The question
is for the ecosystem members to divide the commitment between their and Arena brands. It
was seen that a joint application encouraged cooperation, mainly if used with incentives,
enablers, and with visible win-win cases for all parties involved. Gamification would be an

item to consider to attract the younger generations to sports events.

. After the ticket purchase: share and tag the event — earn bonus & credits
. Book a meal to be delivered on the seat /pick-up joint

. Feedback about the services current — future (this is what | would like to have)

1
2
3
4. Inbuilt navigation system to reach the services/seats at the Nokia Arena
5. Drones to deliver the hot dogs directly to the seats (loT)

6

. Book a parking place close to the exits (license plate recognized by the parking place to allow parking), frequent users get discount-

7. Preorder of merch., pay, and pick-up — for the operators easy to forecast the demand (utilizing ML and Al based on similar events) -
8. VIP premium Wi-Fi available — for others an option to purchase through the app

9. Pay-as-you-go services — upgrade the service when needed

10. Bonus system within the app — special services to be used with the credits

Figure 23. Priority order of features for an arena visitor application

From the network performance point, a prioritized bandwidth of the 5G network for
production use and for the visitors a 5G broadcasting, which can be used to distribute video
to thousands of viewers at the same time in a broadcast/multicast manner should be
guaranteed, as one respondent pointed out. Figure 24 below shows that innovation
demanding 5G technology still needs to be discovered, thus not prioritized as the first or
even top choice. More critical is the viral sharing of events and ensuring a feedback channel

for the arena visitors.



63

Rank Options Firstchoice l H W H EENE NN Lstchoice
1. After the ticket purchase: share ... I e s
2. Book a meal to be delivered on the seat /pick-up joint [ P ]
3. Feedback about the services current — future I ]
4. Inbuilt navigation system to reach the services/seats at the Nokia Arena --_ _----
5. Drones to deliver the hot dogs directly to the seats (loT) b ]
6. Book a parking place close to the exits R e
7. Preorder of merch., pay, and pick-up — for the operators easy to forecast the demand [l e ]
8. VIP premium Wi-Fi available — for others an option to purchase through the app e b [T
9. Pay-as-you-go services — upgrade the service when needed _—_—_
10. Bonus system within the app — special services to be used with the credits [ I

Figure 24: Priority order of features for an arena visitor application in detailed preference

order

A visitor application could be an essential marketing tool in addition to utile information on
how the get the best out of the visitor experience. To build the reputation as the most modern
global arena, it was essential for the visitors to know what kind of actors and projects are in
progress at the arena. The Arena is advertised, but the ongoing technological or other
development projects and research is kept from the visitors. Mainly if the Arena is used like
a beta lab, the lucrativeness of participating in the development as testers or via

crowdsourcing needs an effort.

The respondents were asked their opinion about a shared software coder pool. There were
for and against it. The opponents had their coders and did not find a need to join one.
However, even though they said that it would benefit the smaller operators or ones without
the coder know-how, even making specifications would be demanding for a party without
the knowledge of software development. Another motivation for such a pool would be that
coders would start to have cumulative knowledge, and no matter what is coded, the look and
feel remain the same. Overall, Arena should have a harmonized design meaning a unified
experience even through the application. However, the decision-making system is required,

as is someone to lead the pool.

One respondent pointed out that there must be a product owner for the ecosystem if an
application is to be created. The Product Owner should bring clarity and define and manage
the big picture because there are multiple ways to do software development in the worst case
leading to increased technical debt in the code and blocking further development.
Maintaining the application and code are things to consider along with the application
development.
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4.10 Conclusive thoughts about the analysis

To sum up, the opportunities and challenges identified in the analysis of the ecosystem, the
opportunities the ecosystem offers more chances to accelerate innovation than challenges
(table 9). The strength is the curiosity towards disruptive innovations achieved in
collaboration with other ecosystem members. As a motivator for trying out the latest
technologies, the opportunity to exploit the innovations outside the arena environment and
thus gain new business opportunities or grow total turnover. Unleashing the potential of data
refinery offers insight into new business opportunities and more focused customer solutions.
The huge unused potential so far is the excellent volume of arena visitors to be utilized for

crowdsourcing innovative ideas and testing new solutions.

Curiosity for disruptive innovation amongst the No knowledge about the ecosystem as a whole
ecosystem members

Willingness for co-operation No knowledge who are the ecosystem members
Heavy support from the regional administration — Different level of technical understanding

opportunities for scaling up

Interest to implement the solution into other branches A missing common vision and goal for development
from operators outside the ecosystem

Utilizing Arena common data refinery to unleash A missing common way of working
business potential

Arena visitor volumes for crowdsourcing and testing the
innovations

Table 9: Summing up the opportunities and challenges of the ecosystem

However, the challenge, in general, is the unstructured way of working. The first encounter
to tackle is to answer the questions about the ecosystem identity and vision, giving goals and
direction for the development work starting by making the members known of the other
members, their expectations, and opportunities offered through collaboration. A common

way of working follows when the identity of the ecosystem is understood.

One respondent pointed out that ecological factors should be considered in future
development. As other areas or issues to be tackled by the Arena ecosystem, there is a big
challenge to guide both business competitiveness and users in a more ecological direction.
To consider jointly how to act with climate change and electricity consumption, and what is
the position of Arena about them. When developing new digital solutions, this aspect should

be included.
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Another one said that a governance model and the monetary processes need to be defined to
gain more clarity in the decision-making and to understand how the projects should be
financed. The third respondent was satisfied with the ongoing projects but was asking for
ways to gain the most out of the existing technology. The fourth one demanded an easier
way to commission TV productions wirelessly using the millimeter wave 5G network. The

fifth was asking for joint marketing efforts for every party to win.

Even though there are challenges, the opportunities and prospects overcome them. The
challenges will be solved when the members agree on their way of working and have

opportunities to interact and discuss them.

5 Governance model to give structure to the development work

Based on the analysis, the next step in the research was to create a model of how to accelerate
innovation, and it took a format as a governance model created on the results of the analysis.
After creating the proposal for the governance model, it was tested and commented on in a
workshop with six critical ecosystem members. Additions to the presented proposal were the
defined responsibility areas and tasks within the model.

The research focus area in the questionnaire was innovation within the ecosystem. However,
in addition to innovation, two other development streams, business model development, and
arena brand development, were identified as the second and third development streams while
analyzing the first phase of fieldwork, the answers in the questionnaire. All three areas
should fall under the same governance model as an overall model of how to run the

ecosystem.

These two areas are to be worked parallelly with the innovation stream (figure 25). The
primary motivator for all the ecosystem members is to gain business benefits in the form of
new business opportunities, especially business development, from the monetization point

of view, which is an essential part to consider from their point of view.
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Project 1
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Project 4

Figure 25: Three development streams identified to be covered by the ecosystem model for

innovation

The innovation projects may fall only under one stream, intertwine two, or have touchpoints
to all streams. Thus, in addition to technical innovation, finding revenue models for the
technical innovations is as important as developing the business and monetization models
for the solutions. The Arena Brand development project aims to gain awareness for the Arena
as a high-tech testing laboratory for stellar innovations. Each development stream should
have a project roadmap with specific steering groups focusing on their focus areas. If the
separate stream governance is not applied, all these areas should be covered and represented
in the overall project portfolio.

5.1 Proposal for the governance model

Figure 26 below presents a possible governance model for the ecosystem originating from
the analysis results. The overall steering group has the main task to ensure that the strategy
and vision are defined and the development roadmap created and managed. The project-
specific steering groups act as in everyday project work. A light-weighted yet defined
structure is the key to ensuring the relevant communication and knowledge flow within the

ecosystem,
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Project Steering Group Project Steering Group Project Steering Group

Overall Development Steering Group = To create the big picture, manage the vision
and overall goals, and manage the positioning of the Nokia Arena

Annual Planning Days = Benchmarking, global trends, focus areas for the coming
ear, revisiting the vision and goals

Quarterly meet-up = Project and progress update to all ecosystem members

Figure 26: A proposal for a simple governance model for the ecosystem to drive innovation

As the critical pain point for the ecosystem to operate efficiently was the need for more
visibility or knowledge about the other ecosystem members or their ongoing projects, the
annual planning days would concentrate on adding more knowledge about the other
members and the ecosystem. Quarterly, partially informal meet-ups add knowledge and
enable discussions to find synergies for everyday innovation areas. The model is described
below; the three current ecosystems focus on specific fields in the arena and different
coalitions for specific projects or innovations. How they are governed should be for them to

confirm needed flexibility and agility.

The model was found to be working. However, the discussion about whether there should
be permanent members from specific organizations in the overall steering group or should
those members represent the key areas defined in the strategy to be executed was vivid. As
illustrated in Figure 27, the solution was a compromise having a few permanent members
for continuity but to cover a significant amount of the critical strategy area to support the

execution.
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Members to Members to
cover strategic cover strategic
focus area focus area

Core team

Members to Members to
cover strategic cover strategic
focus area focus area

Figure 27: A proposal for ecosystem governance model steering group structure

The number of focus areas and the members to be appointed to the steering group may vary.
This gives flexibility for the steering group’s work and does not bind the structure to hinder

how to execute the strategy.

5.2 Tasks of the different organ in the steering group

In the workshop, the focus was to define the main responsibility areas for different organs
in the governance model, in addition to commenting on the model. Here was seen, too, that
the need for amplified visibility to lead to increased collaboration was the main item to be

solved. Thus, most discussions concerned the responsibilities of the overall steering group.

Table 10 lists the outcome of the discussion and the topics the overall steering group should
concentrate on. One thing was clear to everyone: the steering group needs someone to drive
the steering group's work. That role was described as a type of secretary general work to
lead, govern, and run the ecosystem's operative work, including communications to all

ecosystem members and other stakeholders.
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Responsibilities
Leader: Secretary General type role

Other members: Top leaders from ecosystem member companies with the
power to execute

Vision & Strategy with top leadership support from each member
company/partyin the ecosystem, The Arena’s own agenda as motivator

Deciding on the Arena investment model (public, private, Arena own), organizing
EU funding for development and innovation projects

Project and opportunity inventory, facilitating the roadmap, prioritizing, and
grouping the right interest parties

Communications & Marketing: Information sharing advertising, informing own
organization of activities at the Arena, and acting as a change agentin own
organization to promote, leading the content of the External Arena Facebook
to attract the right parties

Testing/piloting capability -> fast innovation circle

Table 10: Ecosystem steering group responsibilities

As said before, the overall steering is responsible for the vision and strategy for the whole
ecosystem. It was seen by the workshop members that in addition to defining and executing
them, the steering group members from ecosystem member organizations should seek and
assure the buy-in for the development activities within their own companies to empower the
development to be executed. The top leadership from each member company or organization
should support the execution of any activities in the roadmap fully. The arena company’s

agenda and plans should motivate and give insight into the ecosystem strategy.

Another critical responsibility area is to decide how the arena investment model for the
innovation or development projects would look and how it should be applied. The
alternatives for funding the projects and operating the ecosystem are to seek public funding,
use private funding, or possibly funding created by the arena itself. When the outcome of
the projects aims to be scaled to business outside the arena environment or even into different
industries, the overall steering group should consider the opportunities to utilize EU funding.
Thus, the steering group should ensure that opportunities are noticed for available EU

funding.

One of the essential elements in governing the strategy and the “big picture” is to manage
the project and opportunity inventory by facilitating the roadmap of different initiatives and

actions. The overall steering group should decide on prioritizing the projects when for
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example, there is a lack of resources. In addition, the steering group should ensure that the

right interest parties are matched and grouped for innovative ideas to thrive.

The steering group should oversee and decide on the communications and marketing for the
innovations and development work. One crucial factor is acting as a change agent within the
organization to promote the initiatives and seeking support and resourcing for any activities
in such a need. The overall steering group should also lead the content for an external Arena
Facebook page to attract the right parties, such as the consumers coming to the events and

testing innovations.

The overall steering group should focus on adequate testing and piloting capability in the
arena based on the demand of the innovation projects. This ensures that the innovation cycle
is fast to ensure the competitive progress of the various projects. A new business opportunity
for the arena would be selling out the testing services for individual companies by using the

volumes of visitors and the latest technology installed in the arena.

5.3 Annual Planning Days to deliver the vision and strategy

The Annual Planning Day is an important event for each ecosystem member to learn about
the vision and strategy. At the workshop, it was pointed out that the visibility should be given
for three years to come for the opportunity to influence any event organizer or relevant
parties if needed to try out new solutions provided by the arena. In the same context, the
current and optimal event pipeline should be presented to benefit any opportunity for

collaboration and to give demos in time.

The relevant benchmarking should be presented with the latest technology presentations to
inspire and grow the shared knowledge. The technology innovations could include external
examples and what has been executed in the arena. Included in the previous year's summary
with success stories, informing others what has been demoed and to whom gives insight into

the technological capabilities and progress.

In summary, it is essential to demonstrate various actions' effectiveness and impact to gain
evidence for future funding. As there are specific timelines for different funding
opportunities, the funding roadmap and different project funding options should be presented

for the ecosystem to benefit. Arena marketing is another function to benefit from the
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individual company’s point of view. Thus marketing efforts and plans should be included in
the agenda. For common knowledge, all ecosystem members should present their top three
projects for others to learn or join. To grow the ecosystem with relevant members,
prospective members, and event organizers should be invited to the Annual Planning Days
to gain insight into the opportunities.

Quarterly meetups fulfill the annual Planning Days by offering a forum for inspirational and
innovative speeches to grow the ecosystem’s knowledge. As partially informal, the cross-
pollination of innovations from different industries and branches has a forum to evolve. Also,

prospective members should be invited to get acquainted with the ecosystem at this event.
5.4 Ecosystem collaboration is built on transparency

Based on the analysis, the critical issue inhibiting innovation from thriving is the need to
know the other members, what they are working on, and which technological capabilities or
technology are available. The respondents all were asking for a standard tool or website
which would act like a “one-stop-shop” for the ecosystem and technology. On top of one
tool, the proposal described in Figure 28 below presents other tools or channels to improve

communications and collaboration within the ecosystem.

Collaboration

Web portal for overall Data to browse
communications and for technical
collaboration, SaaS capabilities
o= Newsletter for actual I channel for
-0 information =~ urgent
messaging
0090
: <.l Project communication
Proj icati Arena
within the project Ecosystem
team app to
combine all
channels?

Project communication Dashboard
for other ecosystem /)\ for insight

members and statistics
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Figure 28: Different communications and collaboration tools for the ecosystem

In the questionnaire, the respondents were presented with an idea about an application for
ecosystem collaboration. However, one respondent pointed out that an application would
need to be faster to manage or add new features when needed. A scalable SaaS-based web
portal for mobile devices would be lighter to maintain. Such a portal should include all the
tools, open access to data, and act as a collaboration tool for every member. Especially data
storage to browse proactively for any technical capabilities would be essential in the first
phase for technology innovations to be initiated and evolve. Therefore, whether to build an

application needs rethinking.

A traditional newsletter with recent news and coming events and activities in the short term
would serve the need of the ecosystem members to be updated and reminded. Project
communication worked well, and thus, there is no need in this phase to change the current
way of working. However, the project teams must ensure adequate communication with
other ecosystem members. A dashboard for insight and statistics would give the members
more knowledge of what type of services and products would be relevant to innovate.

To conclude, the model has been presented to the ecosystem members, their feedback has
been received and integrated into the model, the tasks for different organs in the governance
model have been defined in a workshop, and the model has been delivered to the ecosystem
to adjust and develop further. The next step for the ecosystem is to decide who will be the

driver and what type of group of members will implement the model into usage.
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6 Conclusions

The purpose of this research was to study how to benefit most of the members of an
ecosystem to innovate new technical solutions, as stated in the research question. Based on
the results, the solution is simple. The ecosystem members must be aware of each other, the
vision, and the ecosystem identity. Thus, a commonly defined mode of operation must be in
place to ensure interaction and knowledge sharing within the ecosystem. Another aspect is
to be attractive for new prospect members to scale the innovations for business benefit.

The first sub-research question was about how to strengthen the ecosystem identity. The key
to making a stronger ecosystem identity rests also on knowing the other members, their
expectations for the ecosystem, and their business and operational environment. Different
skills and know-how of existing technology can hinder the feeling of belonging to the
ecosystem, which may weaken the identity. Giving information by training on the existing
technological capabilities opens the eyes to opportunities and motivates one to remain a

member and try out the technologies in development.

Finally, the second sub-research question was to determine if the ecosystem members are
willing to co-create and collaborate with the new technology implemented on the Arena.
There is a strong willingness for cooperation across the ecosystem with members from
different industries than one’s industry. As defined in service design, the co-creation and co-
production willingness exists amongst the ecosystem members. The hindering factor for the
collaboration in the case study ecosystem is the lack of knowledge of the other members and
their operations and objectives, and to some extent, for non-technical companies, the lack of
technical knowledge. However, the boundaries between different industries from various
fields are not an objective for co-operation, for all members focusing on creating value for

their customers.

If the case study environment is compared to the theoretical framework, one can see that
Arena forms the physical platform for the ecosystem to operate on. If the results are
compared to the theories, it is evident that the ecosystem's maturity impacts how well they
apply. A comparison is presented in Table 11 below. The primary focus in analyzing the
results is on ecosystem theories, as this particular ecosystem is in its foundation state, and

the members should first be aware of the ecosystem in general and its identity.
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Impact in the case study - results of the research

Ecosystem theories The key is to make the ecosystem members known to each other and to define a common
vision for the innovation projects. Governed/facilitated interaction is needed.

Digital business ecosystems The ecosystem will work in the future in a hybrid mode, using the arena as a physical platform
for f-2-f meetings. However, a digital platform will be utilized for daily collaboration forming a
partial digital ecosystem within the arena ecosystem

Social learning enhances the The willingness to learn together with the other ecosystem members the new technology
technology adaptiveness exists but is not yet exploited to a large extent. However, learning has occurred in a couple of
technology development projects.

Digital-Value-Networks Multifaceted many-to-many occurring in service ecosystems enable the actors to create value.
Digital value cocreation networks empower the network to create digital services.

Cloud and edge computing Enables contemporary and disruptive technology innovations to arise.Yet still, the opportunities
are quite unknown for other members within the ecosystem due to the ecosystem’s maturity
state and different levels of technical knowledge.

Software as a Service (SaaS), Utilized individually by the technology companies. From the ecosystem perspective, the
Development Operations ecosystem is still immature to utilize them, however the new solutions will use cloud
(DevOps) technology, thus relevant in the very near future, and even in ongoing projects

Service design, S-D The key to visitor experience creation is to exceed the visitors’ expectations. Should also be

utilized for designing the ecosystem's way of working when evolving to the next levels. S-D logic
aims for buy-in by having end-users as active participants in the development project, which
works both in the case of the visitor experience and in ecosystem evolvement.

Platform economy The arena forms a physical platform for innovation. The financing and monetization model for
innovation projects needs to be defined to benefit the platform.

Table 11: Comparison of theories studied with the case study results

Still, in addition to defining the vision and setting the goals, it needs to specify the mode of
operation, of which the governance model created in this work is one proposal. The lack of
knowledge leads to the fundamental obstacle for the ecosystem to operate at its full potential.
To start with, the ecosystem should as the fundamental question.

The elements of platform economy exist to some extent. The sharing economy on a digital
platform can be perceived as the ecosystem sharing the technical environment. It can benefit,
for example, the 5G mm-wave network implemented in the venue for their own business and

innovation purposes.

Of the enablers and delivery channels, one must first focus on technology adaptiveness in
the case context, as technical skills and knowledge vary significantly amongst the ecosystem
members. Especially the technology companies knowingly expect learning to occur while
innovating with the other members. The social learning changes are thus anticipated and
supported by the environment offered by the ecosystem.

The technological enablers and delivery channels for the ecosystem and innovation to thrive
are implemented. Yet, monetizing the innovations is one area to focus separately on the
future development and the new technical innovations. Cloud computing and the 5G mm-

wave network enable virtual experiences for visitors to explore when participating in events.
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The methods chosen were integrated literature research, a questionnaire with open questions
in the form of a theme interview, and grounded theory and observation in a workshop. The
relevance of the methods chosen fit well the purpose of the ecosystem. Open questions
allowed the researcher to gain insight beyond the questions presented, which led to the
findings of using the arena as a laboratory for external parties, bringing a new business
opportunity, and making the new technology known to suitable target groups. One thing to

improve is communicating with the ecosystem members.

6.1 The result from the ecosystem point of view

The ecosystem at the Arena has more opportunities than challenges, the latter can be seen as
growing pains, as it has been operating just a little over a year, and the way of working is
just taking its form. However, a structured governance model would accelerate the
innovation between different industries and ensure disruptive innovations thrive. The first
thing is to make all the ecosystem members aware of each other and present their operations

to others to understand the ecosystem.

The opportunities, on the other hand, are massive. Two unused assets would accelerate the
innovation, being the data produced at the arena if refined and analyzed for innovation
opportunities. The second is the high volume of visitors participating in different events and
utilizing them for crowdsourcing and testing the innovations. The third one is the heavy

support from the regional administration to assist in scaling up the innovations.

The results were considered very beneficial both by Company X and by individual
ecosystem members. There is a clear need for a structured way of managing the innovation
projects in keeping all the ecosystem members aware of them for future project ideation and
joining ongoing projects, which gives all parties added value. One insight to be utilized more
Is to attract prospective members to implement and exploit the innovations outside the arena
and monetize the innovations. Another valuable insight was considering all operators on this
same physical platform as ecosystem members, not only the technology companies. Thus,
there are multiple opportunities for disruptive innovations and new use cases for 5G and
Software as a Service technology. And, as said in the previous sub-chapter, the insight of

opening the arena as a laboratory for external parties was a new thought.
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The significance for the broader audience is to identify their role within an ecosystem and to
seek clarity of the ecosystem identity and vision by gaining more insight into individual
ecosystem members’ operations and business environment and the total ecosystem. Finding
suitable partners for collaboration can lead to gaining new business benefits and joint
learning of the new technological capabilities. Establishing an ecosystem from scratch might
be a massive effort but seeking membership in an existing one can lead to disruptive

innovation in own business.

From the regional perspective joining together will benefit a specific region, and an open
mind leads to spreading innovations in totally new industry areas that will benefit the whole

region.

6.2 Contributions and limitations

The contribution of this research is to notify the arena ecosystem members that a structured
way of working is needed for disruptive innovations to occur and to benefit the various types
of operators and industries in the arena. The governance model was created and presented at
the workshop, in which the ecosystem members validated the model and defined the

responsibilities for specific organs within the model.

From the company’s perspective, the contribution lies in discovering how to accelerate the
innovations and what hinders the ecosystem members from joining the development
projects. In addition, the need to increase knowledge about the ecosystem was achieved once
the ecosystem members became aware of their role and importance through being contacted

and thus alerted.

From the broader perspective, the innovations created and possibly scaled for other
industries or fields benefit the individual companies and society if, for example, the
efficiency and opportunities to help the progress of advanced health care with any products
or solutions created by the ecosystem will be deployed in a hospital environment. The global

market is too to be explored with these solutions allowing exporting them.

The research limit only in this case study, i.e., studying the ecosystem operating in the arena,
excluding operators or members unknown when the field research started to the undersigned.

Thus, discovering important members without being recognized as prospects participating
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in innovation significantly contributes to the ecosystem. In addition, the technical
environment needed to be studied in depth only to form a background for the possible
features presented in the application use cases. However, the technical environment must be

considered as creating the infrastructure for the new technical innovations to thrive.

The arena visitors are an asset of the ecosystem for crowdsourcing new ideas for innovation
and testing the solutions under their development phase. However, only the operators and
technology companies were involved in this research, as the ecosystem is in its early start

phase.

6.3 ldeas for future research

The research environment in the arena offers various opportunities for future research. For
example, how to get the arena visitors to join for testing the solutions and crowdsourcing for
new solutions or use cases to be developed. What is even more exciting topic is to discover
what type of technical adaptiveness occurs amongst different demographic visitor groups
and how to mitigate the blocks hindering the new technology from being taken into usage.

The results of this type of research would benefit the scaling of the innovations.

Following the evolution of this specific ecosystem is a topic for studying how an ecosystem
matures and the pace of the evolution. The gains for each member and the impact of being a
member is a topic to understand how these types of ecosystems could be utilized for
innovations. A sidetrack would be to study individual members' learning curves, how they
reach their own goals, and what type of learning in which format would be most beneficial

to enhance technology adaptiveness.

Of course, the impact of the technological environment and the innovations building from it
for an excellent visitor experience offers many topics to research. An interesting angle for
this topic would be to see what type of solutions appeal the most to different demographic

groups.
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/7 Summary

The first research question for this study was to find out how to benefit most of the operators
of a physical platform as an ecosystem member to innovate new technological solutions. The
answer lies in the commonly understood ecosystem identity and vision. The questions to ask
are who we are, what we do we do and how we do it. If these are unclear, the ecosystem
does not thrive, or it cannot benefit the full in innovation, so do not talk about disruptive

ecosystems.

Understanding the reasoning behind each member joining the ecosystem sets the
expectations for how the ecosystem operates. In running a regular business, the drivers are
to operate a profitable business and benefit the other ecosystem members to add value to
one’s business. In an innovation ecosystem, the motivational factors are to create something
new together with the other members leading to increased total turnover. For technology
companies, a motivational factor is in addition to the previous motivator to learn new
technical skills and gain insight into the new technology. For small technology companies,
the driver is to access new business opportunities and contacts when innovating with big

companies through their network.

Transparency and communications play an essential role in the ecosystem’s efficiency.
There needs to be a collaboration platform, which is light to maintain, yet gives access and
visibility to all parties. The ecosystem members should be presented through that type of
platform or tool when possible. Getting real-time information about ongoing development
projects reveals the collaboration opportunities for members who are not included in these
projects. Transparency about own operations gives insight to the other members on what

type of innovations might be possible with the other members.

For technical innovation, access to technical descriptions and information about the technical
capabilities is vital for the ecosystem members to start any development projects proactively.
A roadmap of future installations and technology improvements should be visible for the

ecosystem members to benefit from and to ideate innovation projects in time.

5G and cloud computing offer opportunities to create disruptive use cases even for traditional

businesses. Solutions to meet the consumers in a new way and fulfill their needs will need
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different industries and branches to interact. The technology adaptiveness for the ecosystem
members can occur in social learning in joint projects. If there is an opportunity to test the
solutions under development with consumers iteratively, that benefit should be utilized.
Where the demography shows a reasonable number of early adopters and tech-savvy people,
that asset should be fully utilized.

The second research question was how all the ecosystem members from different industries
benefit from 5G. The answer is that disruptive innovation will occur if the use cases are
interesting enough. But the basics must first be in place in a closed ecosystem, like a way of

working and a collaboration tool, an opportunity to crash with other ecosystem members.

Support from the public sector can have a significant role, primarily when the ecosystem
seeks public funding for joint projects and when looking for opportunities to scale
innovations. The public sector can act as a matchmaker for different industries and sectors

to meet.

The methods used in this thesis were an integrative literature study, a theme interview in a
questionnaire format with open questions, and using partially grounded theory in the analysis

due to variation in answers needing categorization.

In summary, even a lightweight governance model, including communications, would
ensure that the innovation ecosystem is progressive. A leading body would oversee that the
innovation targets are met, the monetization mechanisms for innovation are developed, and
funding for projects is sought from the right places. A heterogeneous ecosystem with a wide
variety of industries benefits in addition to the members’ own business and the society in the

best-case scenario.
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Appendix 1.

The thesis aims to identify what type of ecosystem is needed to accelerate 5G
implementation and how all the parties benefit from 5G, using Saa$ as an
accelerator for the 5G inauguration.

Another focus is on the use case creation and how the ecosystem beneficiaries
innovate and leverage the ecosystem for 5G use case creation using Saa$ as the
primary tool.

QUESTIONNAIRE:

Identity and vision

86

Business ecosystem identity = Ecosystem identity refers to the unique set of characteristics

and factors that distinguish a particular business ecosystem from others A business ecosystem
comprises various elements, including businesses, customers, suppliers, regulatory bodies, and
other stakeholders.

1. How would you describe the identity of the Arena ecosystem?

2. How would you describe the vision of the ecosystem?

Benefitting the membership of the ecosystem - your expectations for the
ecosystem

3. What type of (industrial) value and benefit(s) do you expect to gain as a member of the
ecosystem?

4. What type of interaction and collaboration do you have with the other members of the
ecosystem? How does the communication within the ecosystem work from your perspective?

5. What type of operators/firms would benefit, or you would benefit from joining the Arena
ecosystem?
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6. What type of (software) platforms should be included in the (external) Arena? What type of
partnerships?

7. How would you provide or like to provide feedback about how the ecosystem functions?

Innovation

8. How would you like to get information about all the collaboration (and technical
opportunities) from the other ecosystem members?

9. How could you benefit the crowdsourcing opportunities for new ideas for innovations a) with
the ecosystem members b) from the visitors of the Arena

10. How should the new (physical and digital) services and concepts be innovated? (For example,
co-creation workshops, hackathons, joint projects, utilization of common data pool, etc.)

Digital twins= A digital twin is a virtual replica of a physical object, system, or
process that can be used for simulation, analysis, and optimization. For example,
you could simulate a concert before the actual event to test the system or new
technology to enhance the experience.

11. How could you benefit or use the opportunity to use digital twins in your operations at the
Arena?

12. How could you leverage the innovations developed within the ecosystem in your operations
outside Arena? Think of the Arena as a laboratory

Consumer/customer insight and data management

13. What type of insight about the Arena visitors would you need? (Utilizing for example open
data, big data, aggregated data produced by the ecosystem)

14. How do you find an idea of a shared CRM of the visitors with the other members of the
ecosystem?

Ideas for a common Arena application
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An app for all the operators/service providers in the Arena — co-creation, sharing ideas, a
dashboard for consumer insight (aggregated anonymous data), etc.

15. What type of applications/software would be useful for the visitors/ you (different apps for
different user groups)?

16. What do you think of a developer pool idea i.e., each ecosystem member having their own
developer network vs. the developers being provided against a fee/benefit change (like a discount
to Arena visitors in the app) for the pop-up stores/visitors/small firms from a common pool?

17. What type of services would you like to have in the Arena ecosystem members’ app:
a) Please rank the following in priority order:

Arena internal communications

Forecasts about consumer behavior for different types of events

Coming events with the number of visitors

Visitor demographics

Feedback about the ecosystem

Collaboration platform for all

Collaboration platform for subgroups

Sales forecasts

Resource pool (developers, temporary personnel, etc)

Easy access for pop-up stores to join only for one event (developer pool, application interfaces)

Other, please describe

Example: A link to download the app would be provided for the visitors with the ticket
purchase. All services provided at the Arena will be visible - if you download the app, you
gain reduced ticket prices/discounts (the compensations gathered from the ecosystem
members collectively)

18. Please rank the following in priority order:
After the ticket purchase: share and tag the event — earn bonus & credits

Book a meal to be delivered on the seat /pick-up joint; loT recognizes the user when the app
approaches the locker, and opens the lockers to pick-up deliveries



Drones to deliver the hot dogs directly to the seats (loT)

Book a parking place close to the exits (license plate recognized by the parking place to allow
parking); frequent users get discount

APIs for operators’ systems/applications

Feedback about the services current — future (this is what | would like to have)
VIP premium Wi-Fi available — for others an option to purchase through the app
Inbuilt navigation system to reach the services/seats at the Arena

Preorder of merchandise, pay, and pick-up — for the operators easy to forecast the demand
(utilizing machine learning and artificial intelligence based on similar events)

Bonus system within the app — special services to be used with the credits
Pay-as-you-go services — upgrade the service when needed

Other, please describe

19. Anything else you would have in mind regarding the Arena ecosystem?
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