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Abstract This chapter goes in-depth into the analysis of the new phenomena labelled
under the umbrella of “future Internet” and “digital ecosystem”. The Future Internet
(FI) is defined as a collection of data communication network technologies in the future.
In this chapter the FI is discussed in relation to the Digital Ecosystems i.e. the peer to
peer structures of support for a networked architecture and collaborative environment.
The debate over the digital ecosystem as a new emerging concept represents a step
towards the achievement of a better understanding of how cultural heritage services are
being transformed. Here, the attention is not only on the definition of a possible best
structure for a networked environment but to the ways in which networked environ-
ments evolve along time and with reference to the dimensions, dynamics, and variables
that affect their emergence. The chapter proposes a more detailed approach to digital
ecosystems in business literature and how they are being shaped into practice, with
particular reference to the cultural heritage context.

1 Introduction

Digital transformation is a term that is fuelling an increasing debate in business,
public, and academic discourse (Kreiss and Brennen 2016; Matt et al. 2015). Over
several decades, computing capabilities have grown exponentially in power, while
their costs are relatively decreasing (Moore 1974). Today’s broad spectrum of
IT-based solution has transformed the activities and processes of organizations as
well as their human users.
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New technologies and their applications, such as smart devices, apps, sensors,
and so on, provide companies with data on the products’ uses, allowing for the
development of new data-driven services. Also, smart technologies develop into
connected platforms enabling the delivery of new and augmented services and
offerings from a distance (Beverungen et al. 2017; Amitrano et al. 2018).

The Internet of Things uses a digital IT infrastructure to virtually network
physical items such as “smart” objects to human users and other objects (Oriwoh
et al. 2013). Evans (2012) called the resulting infrastructure an “Internet of Every-
thing” (IoE) that links smart objects, humans, and data via connected digital pro-
cesses to deliver value. In these systems, smart objects enable the monitoring,
optimizing, or remote controlling of smart devices, or smart devices can autono-
mously adapt to their environment (Beverungen et al. 2017). In several cases,
companies have successfully built new forms of business models, based on an
ecosystem that connects customers to a range of services, other customers, and/or
other providers and actors (Larivière et al. 2017; Vargo and Lusch 2017). Due to
digital connectivity and network effects, formerly separate industries increasingly
collaborate to offer new and better service provision. In some cases, they also
conflate contributing to the emergence of systems with few players dominating a
new digital hub economy (Iansiti and Lakhani 2017). The emergence of these new
forms of relationships and business models has consequences for the entire market
structure, the competitive forces within these “new markets” (including providers on
different levels of the service network), and consumers and society (Ng and
Wakenshaw 2017). More recently, Langley et al. (2020) showed, in more detail,
the impacts of IoE on business models and highlighted the changes occurring at
micro-, meso-, and macro-levels; moreover, they set a research agenda in the
business domain to further understand how digital technologies change business
models and societies.

Some industries have already experienced a far-reaching shift in their business
models due to digitalization (i.e. the music business, the computer and software
market, entertainment, and e-commerce (Li 2020; Matzner et al. 2018; Ng and
Wakenshaw 2017). Yet, many other companies still must face notable challenges
regarding digital transformation to grasp the profitable opportunities of smart and
more effective service provision (Spohrer 2017).

This chapter aims to analyze, in-depth, the new phenomena labelled under the
umbrella of the “Future Internet” and “digital ecosystem”. More in detail, it is self-
evident how technologies are shaping both contexts, but a more comprehensive
framework is needed to better depict the role of the Future Internet and its tools in
digital ecosystems. Additionally, the role of the digital ecosystem in business
literature and service research should still be depicted, as the literature review
highlighted. Some contributions are available, but scholars are simply proposing
an understanding of the digital ecosystem through the lens of some business
conceptualizations (Russo Spena et al. 2017). They emphasize the support offered
to new opportunities for value creation (Kopalle et al. 2020) while stressing the need



to investigate the outcomes for firms in terms of the offering, value dynamics,
competitiveness, and resource allocation.
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The debate over the digital ecosystem as a new emerging concept represents a
step towards the achievement of a better understanding of how cultural heritage
services are being transformed (Li 2020; Russo Spena et al. 2017). The emerging
technological trends in creative industries have been addressed by Li (2020), who
describes them as the new conditions for their sustainability. However, the effect of
increasing adoption of technology-driven businesses and new management chal-
lenges in creating new cultural service contexts require far more insights from both
scholars and practitioners.

In this chapter, we propose a more detailed approach to what digital ecosystems are
in the business literature and how they are being shaped into practice, with particular
reference to the cultural heritage context, in line with the call by Li (2020). To achieve
such an aim, we identify some empirical contexts to illustrate how the elements
proposed in the literature can contribute to understanding a new way of carrying out
cultural business activities in the new digital and ecosystem perspectives.

2 The Paradigm of the Future Internet

The Future Internet (FI) is defined as “a collection of data communication network
technologies in the future” (Chang et al. 2011, p. 1). The Future Internet as global
and common communication and distributed information system may be considered
from various interrelated perspectives: the networks and shared infrastructure per-
spective, the services and application perspective as well as the media and content
perspective.

FI has previously been proposed as the shift from a communication highway to a
hybrid network controlling or operating virtually any device (Ulieru and Grobbelaar
2007) and even as “an enabling technology for a number of contemporary applica-
tions” (Naqvi et al. 2010, p. 90). Furthermore, FI is even considered an empower-
ment of the previously available tools to share data, as it should provide more
resiliency to the hardware network and improve the quality of services (Tomkos
et al. 2009). Resilience should also be applied to the FI architecture to avoid the
negative consequences of failures affecting service continuity (Csikor et al. 2013,
Papazoglou et al. 2010). Therefore, FI is aimed at favouring the creation of powerful
infrastructures, supporting applications, and allowing for the achievement of new
business models (Demestichas et al. 2013). These advances in service quality are
performed thanks to the adaptability of the Future Internet to users’ needs and to the
contexts in which FI applications can be used (Karnouskos et al. 2012); the appli-
cations are, quite paradoxically, linked to both ease of use and complexity, as they
appear to be easy to use by final users, while the complexity is related to two
elements, namely (a) the technological infrastructure providing workability and
services and (b) the interactions taking place in a wide and intertwined context
made of services and systems.
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Ben Hamida et al. (2012) proposed a focus on services and their provision when
depicting the context of FI as consisting of a plethora of services, interacting one
with another, and determining the scale of the FI itself. The linkages among services
shaping FI are based on data, as users create data and content, and the open data
approach chosen in lots of conditions is leading both public and private actors to
share available data and contribute to the creation of new data (Davey et al. 2012).
Additionally, data are sourced both consciously (as with crowdsourcing and social
computing) and unconsciously (as in the case of tracing systems) (Antoniou et al.
2012). In sum, users are not thought of just as data consumers or service end-users,
but as participants in the new Internet, namely, the FI (Oostveen et al. 2013). Thus,
efforts are required to identify and understand the approaches favouring users’
involvement in FI communities.

A focus on the linked systems is mirrored in the statement offered by Karnouskos
et al. (2012), who expect that “FI will be a very complex system of systems” (p. xvi).
These ties among systems are represented in different ways and with different
conceptualizations, as in Wainwright and Papanikolaou (2012) when proposing
data networks as both one of the main features of FI-based interactions (namely, a
horizontal capability) and the output of these technologies. The concept of network
is used by Matsubara et al. (2013) in considering the infrastructure connecting and
orchestrating the FI of “people, devices, content, clouds, and things” (p. 28). One
more approach proposed by FI scholars is related to ecosystem, as service ecosys-
tems are thought of as scenarios in which FI can be suitable for use (Wajid et al.
2013); this last contribution is particularly useful for service scholars, as the previous
linkages between FI and services were general, while Wajid et al. proposed a
theoretical framework hosting the proposed tie. In the same vein, and leaning on
Matsubara et al. (2013), Kumar and Krishna (2017) investigated FI as a lever for
service universalization, as this would reduce the gap between areas in service
provision; indeed, they observed the availability of new means of service provision
with limited development of the communication infrastructure.

The Future Internet has been thought of as a relevant and effective set of
instruments in relation to collective adaptive systems (Kos et al. 2012) and within
service studies too, thanks to the cue previously proposed by Galis et al. (2009),
framing FI as “a service- and self-aware network” (p. 112). The notion of awareness
is carefully described by Świątek et al. (2012) when dealing with content awareness,
context awareness, and user awareness. Content awareness is the choice of the right
process to deliver data to the final users. Context awareness is the choice of the right
channel to deliver data, while user awareness is a way to make explicit the two
choices above in relation to a specific user; namely, it is the expression of custom-
ization. The feasibility of customization was stressed by Lu et al. (2018) as a result of
the implementation of business platforms in supply chains, as innovation is
designed, tested, implemented, and experienced through the efforts of multiple
actors, including customers.

An increasing number of scholars in different fields of science is paying attention
to changes and opportunities emerging because of the Future Internet, as several
areas are being affected by it, such as digital media, enterprises, smart cities,
healthcare, energy management, and transportation (Wainwright and Papanikolaou



2012). Thus, FI is affecting the ways firms conduct business and the chance to
improve relationships among different actors in complex service-providing contexts
(Bagur-Femenias et al. 2016).
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3 The Technologies of the Future Internet

The Future Internet consists of several technologies and aspects, such as the Internet
of Services (IoS), the Internet of Things (IoT), artificial intelligence (AI), cloud
computing (CC), Network of the Future, and so on (Baker et al. 2009; Tselentis et al.
2009; Tregua et al. 2016). The above-cited elements can be considered together
because they have some commonalities; indeed, cloud computing is a network of
computers running the same application(s) at the same time, and three paradigms
emerge to better describe it, viz. infrastructure-as-a-service, platform-as-a-service,
and software-as-a-service (Alias et al. 2014). All of them are clearly focused on how
solutions can be provided through the usage of new technologies. The distribution of
data and instruments in a wide network is key even when one is defining the Internet
of Services, as the same services can be accessed from different locations due to
Internet connections (Vaz et al. 2012). The same logic is applied to data depending
on objects and to the software favouring such a process; this is how the notion of IoT
emerged (Tan and Wang 2010). Similarly, the Network of the Future is embedding
all of the previous novel elements in defining how connectivity can lead to a wider
network, with ubiquitous accessibility and a wide number of actors linked to one
another (Alias et al. 2014). The usage of technologies is deeply changing the way
firms behave, and the recent paradigm of the Future Internet is representing these
changes. In any event, the definitions of such a paradigm are still emerging and
sometimes conflict with one another (Hernández-Muñoz et al. 2011). One of the
most commonly accepted definitions of the Future Internet is proposed by Boniface
and Surridge (2013), who consider it as “a sociotechnical system comprising
Internet-accessible information and services, coupled to the physical environment
and human behaviour, and supporting smart applications of societal importance.”
Nowadays, many industries are implementing new instruments to improve the
efficiency of their processes, as is happening in cultural heritage (Amato et al.
2013; Li 2020), tourism (Corigliano and Baggio 2013), the agri-food business
(El Yasmine et al. 2014), and city management and safety systems (Vargas-
Hernández and Pallagst 2020).

3.1 Internet of Things and Internet of Everything

The Internet of Things (IoT) is one of the technologies embedded in the paradigm of
the Future Internet; some authors consider IoT to be the most relevant concept
deriving from the notion of the Future Internet (Haller et al. 2009; Chang et al.



2011; Tregua et al. 2016). IoT is shaped by sensors and other tools connecting
objects and making them communicate (Petrov et al. 2012, Wang et al. 2019); this
communication is performed thanks to the software embedded in the objects and the
software also facilitates the processing of an increasing number of data exchanged
and collected (Haller et al. 2009).
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One of the most commonly considered definitions considers IoT as a variety of
things or objects—such as Radio-Frequency Identification (RFID) tags, sensors,
actuators, mobile phones, etc.—which, through unique addressing schemes, are
able to interact with each other and cooperate with their neighbours to reach common
goals (Atzori et al. 2010). Additionally, the Internet of Everything (IoE) emerged as
an evolution; this concept proposed a wider set of connections than IoT, as people
are connecting among themselves and with objects (Barakat 2016). These definitions
recall the comprehensive approach contained in the European Research Projects on
the Internet of Things (2009), as IoT is thought of as addressing convergence,
content, collections, computing, communication, and connectivity between people
and things. Additionally, one of the areas of research for the Future Internet is the
Internet of Services, a vision of the Internet in which everything (e.g. information,
software, platforms, and infrastructure) is available as a “service,” i.e. as the appli-
cation of “digital competencies [. . .] for the benefit of another entity or the entity
itself” (Matzner et al. 2018; p. 6).

Even service scholars have recently started paying attention to the linkages
between IoT/IoE and the main service features; one of the most recent contributions
is proposed by Andersson and Mattsson (2015), with a focus on service innovation,
due to the great novelties brought by IoT. The authors proposed four elements of
service innovation as potentially depending on IoT; objectification of actors,
overlapping, intermediating, and business modelling were affected by IoT and led
to service innovation, thanks to the interplay among them. Moreover, IoT acts as a
set of mechanisms favouring the needed linkage between cloud services and
end-user Internet service (Wang et al. 2013). Due to this focus on users, it is
becoming more common to observe the shift from IoT to IoE, as people are
integrated with things, services, and the context (Rahman and Rahmani 2018).
This approach mirrors and empowers the statement by Winter and Ono (2015),
who described the Internet of Everything (IoE) as the alignment and ties between the
physical and virtual worlds. Moreover, Leminen et al. (2012) referred to IoT
ecosystems and business models; in these new business models, firms use service
applications to favour resource integration. However, they did not refer to IoE, while
Langley et al. (2020) did and described the level of smartness for things with
implications for business models and effects on the economy, due to the leverage
on the capabilities and connectivity of smart things.

Furthermore, IoT is seen as the element favouring interactions (Gretzel et al.
2015) and the development of relationships oriented to value co-creation by provid-
ing the tools necessary to allow the integration of firms’ and customers’ instruments.
IoT—as well as IoE—is providing the chance to better connect objects, services, and
actors, so that actors’ involvement in creating experiences is greater than before
(Wang et al. 2013; Russo Spena et al. 2016; Tregua et al. 2016). The interactions



depicted above can be observed even in the assemblage of things and objects as
described by Ng and Wakenshaw (2017); this assemblage should not be thought of
as something static such as a mere accumulation of resources, but as a continuous
adjustment towards the optimized combination to increase value potentialities.
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Some practical consequences have been highlighted by Ehret and Wirtz (2017)
when proposing the industrial IoT, namely, the implementation of IoT in an indus-
trial context aimed at the achievement of a more responsive design of solutions to
users and, thus, to a higher value to be created. Another recent advance has been
proposed by Antonova (2018) when depicting IoT as a way to favour partners’
integration in a complex and dynamic network; due to this new chance to interact,
actors can share their competitive advantages and shape new business models to
achieve more complete value creation for both the partners and the end-users.

3.2 Cloud Computing and Artificial Intelligence

Cloud computing (CC) is sometimes considered to be a set of various services
provided as computing services, leading to a sharing infrastructure or a platform to
deliver applications and services. Dempsey and Kelliher (2018) tried to clarify the
jungle of definitions and the differences depending on a series of different perspec-
tives: They depicted CC as the democratization and utilization of computing power
favouring the overcoming of technical and financial shortages. They leverage the
previous theoretical proposal by Benlian and Hess (2011) when stressing the oppor-
tunity to provide on-demand services and software to access resources, data, and
applications for several users. As a consequence, CC is offering a new way to
provide and distribute software applications, thus leading to changes in the way
firms can achieve revenue due to new forms of service provision and subscription. In
summary, CC has been defined (Dempsey and Kelliher 2018) as the fifth utility and
its effects on human activities are hugely relevant; they can have even more of an
impact when considering the connections to be created with artificial intelligence
and machine learning.

Artificial intelligence (AI) is one of the changes taking place in the widest
scenario of the human-machine interactions; the development of AI is still
progressing, even if its deployment is still a bit far (Corea 2017). In any event, AI
is just behind the corner in several industries, and the way business is thought about
is changing due to the great and still unexplored potentialities that can emerge by
using AI in companies and business models. Before one looks at the changes that can
take place in some industries, it is necessary to clarify what AI is, due to the novelty
of this topic. AI is considered a system leading computer to learn autonomously,
namely, to improve the already available algorithms, without explicitly program-
ming the computer for such a task (Corea 2017). The adjective “artificial” stands for
the strict relationship with data instead of focusing on physical law as human beings
are. Data are crucial in depicting the main features of AI, as data—and especially big
data—are the basic input to start the processes of AI; among these processes, the



most common one is analyzing data to improve both the way an output can be
achieved and the content of the output itself. Corea (2017) described two different
types of AI depending on the application of data; if AI leads to knowledge to be
applied to several environments because of the possible integration among different
skills, it is called Artificial General Intelligence (AGI); if the knowledge created is
led by creativity and is featured by social and emotional skills and impacts, it is
Superintelligent AI or ASI. One of the environments benefiting from AI is health
care, with special reference to start-ups, as it is possible to prevent, diagnose, and
cure diseases thanks to the opportunities that AI offers (Garbuio and Lin 2019).
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AI provides opportunities to increase the effectiveness and efficiency of service
provision and customer interaction (Larivière et al. 2017; Marinova et al. 2017; Rust
and Huang 2012), such as in the case of medical diagnoses or intelligent chatbots to
support customer interactions. AI threatens human service jobs in a wide range of
industries, from bus drivers and call centre agents to financial analysts and even
lawyers and doctors (Huang and Rust 2018).

All the expected contributions emerging from AI and its different evolutions can
be observed in a business context when paying attention to business models; AI is
based on a continuous evolution, with the advantage of a reduced experimentation
phase, due to the extremely reduced time of data processing and process improve-
ments. Moreover, the business models of firms focused on AI favour a great
spreading of these new tools, as they are provided for free to stimulate all the
advantages of open source and open innovation. Due to this approach, it will be
easier to decrease the time-to-market of AI, the problems in testing, and the valida-
tion of mechanisms.

4 Business Ecosystems at the Digital Forefront

Business scholars are paying attention to the way actors are being interrelated by
technology in contexts known as digital ecosystems. Boundaries among industries
are being blurred due to the widespread incorporation of technologies. The digital
ecosystem represents an industry phenomenon based on the adoption of Internet-
based technologies for business accelerating the progress of industry convergence
and favouring engagement and its management (Morgan-Thomas et al. 2020); the
authors claimed that the management of engagement depends on innovation in
devices, new devices, and shifts in connectivity.

More definitions—including well-established ones—of “digital ecosystem” rely
on Moore’s conceptualizations of business ecosystems, i.e. “an economic commu-
nity supported by a foundation of interacting organizations and individuals—the
organisms of the business world.” This economic community produces goods and
services of value to customers, who are themselves members of the ecosystem. An
ecosystem includes customers, producers, competitors, and other stakeholders,
whereas it is not possible to divide economic activities under specific industries.
The features of a business ecosystem include fragmentation, interconnectedness,



cooperation, and competition (Iansiti and Levien 2002). A wealthy ecosystem sees a
balance between cooperation and competition in a dynamic free market. All actors
complement one another, leading to a more dynamic division of labour, organized
along one-dimensional value chains and two-dimensional value networks.
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However, a unique and commonly accepted definition of “digital ecosystem”

does not exist. As highlighted by Marinos et al. (2011), the extant contributions by
scholars are leading to different meanings in a general way and even because of
different interpretations by different actors. Similarly, Jardim-Goncalves et al.
(2013) stressed how “current economic theories have difficulty in explaining digital
ecosystems” (p. 24). The term “digital ecosystem” is still used to describe a variety
of concepts, ranging from the existing networking infrastructure of the Internet to
digital ecosystem services which enable customers to use existing e-business solu-
tions. The term is also increasingly linked to the future development of Information
and Communications Technology (ICT) adoption for e-business, to support business
ecosystems (Chatzoglou and Chatzoudes 2016). However, Iansiti and Lakhani
(2020) observed the phenomenon from a different angle, stating the unstoppable
growth of some global firms (e.g. Google, Facebook, and Alibaba), as the services
they provide are offered through algorithms and the services are mostly automated.

A seminal definition of “digital ecosystem” has been proposed by Chang and
West (2006) as an analogy to previous definitions of ecosystems; more in detail, the
authors stated that a digital ecosystem is “an open, loosely coupled, domain clus-
tered, demand-driven, self-organising agents’ environment, where each specie is
proactive and responsive for its own benefit or profit” (p. 6). Openness is the feature
best representing digital ecosystems as similar to natural ecosystems, while the
reference to the loosely coupled agents mirrors the chance to continuously involve
new actors from the digital community. Self-organization makes the digital ecosys-
tem different from other perspectives, where there are key actors leading relation-
ships and activities; as a consequence, roles are not fixed, control is decentralized,
and collaborations represent the key to a successful collaboration of all the agents
(or actors). Scholars from information technology offer some more insights into how
to depict a digital ecosystem, by contributing to the debate in business literature, as
their definitions take into account economic aspects such as businesses, SMEs,
markets, and so on. Ghormley (2012) proposed a digital ecosystem as a community
cloud with amalgamations of distributed control.

By focusing on the role of technology, Matopoulos et al. (2012) proposed a
different perspective on the digital ecosystem with a more detailed focus on busi-
nesses. As a consequence, they proposed a new theorization switching the focus
from a digital ecosystem to a “digital business ecosystem” (DBE) when applying its
main features to business contexts; consequently, a DBE offers opportunities to
firms to operate and collaborate through digital technologies when performing
actions depending on their products and services (Maracine and Scarlat 2009).
Additionally, a DBE is considered the milieu supporting the creation of contexts
in which firms can extend their markets. More in detail, e-attributes are individuated
to depict SMEs and clusters favouring the emerging of a DBE. The main advantages
of operating in digital ecosystems can be categorized as mainly internal and mainly



external. The internal advantages are related to the achievement of higher levels of
efficiency, the ease in accessing information, and the chance to always be up to date.
The external advantages are the ease in finding partners to match resources, knowl-
edge, and experiences, the extension of the potential market, and the combination of
services with those of partners.
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Some authors (Selander et al. 2013) split a digital ecosystem into a central part
and a periphery; they highlighted how the survival of both the ecosystem and the
peripheral actors is not mutually influenced. Recently, a similar distinction between
the key actor and the other actors was proposed by Nambisan (2017) when highlight-
ing the relevance of the firm leading the platform in a digital ecosystem; the key role
of this firm depends on its chance to address both value creation and appropriation.
With their digital business models and vast market coverage, companies function as
game changers, both in established markets and beyond traditional market bound-
aries. In several cases, they have successfully built new forms of competitive power,
creating a hub economy with one or a few dominant players. Iansiti and Lakhani
(2020) refer to this development as the “digital domino effect” to describe a process
in which more and more markets and actors that traditionally competed in separate
industries are reduced to just a few hub firms that capture growing shares of the
overall economic value created (Iansiti and Lakhani 2020). Some more elements
depicting a digital ecosystem are learning and interactions. These two topics are
influencing actions towards the achievement of specific goals and are taking place in
complex contexts, as ecosystems are; this complexity is expressed by ecosystems’
main features, namely decentralization, autonomy, diversity, and reception of con-
flicts. When the role of knowledge is particularly stressed in an ecosystem or in a
digital ecosystem, it is common to propose a new conceptualization known as
“knowledge ecosystem,” where creation, sharing, deploying, and the risk of forget-
ting can take place (Maracine and Scarlat 2009). Among the four knowledge-based
activities, creation is more crucial than the others, and it is thought to start when tacit
knowledge becomes explicit.

A digital ecosystem is a context where digital elements—viz., software, compo-
nents, applications, and services—are acting together to favour the achievement of a
specific aim, like the creation of content, a business process, and so on (Kannan et al.
2010). More recently, Conti et al. (2019) defined a digital ecosystem as “a digital
environment populated by interacting and competing digital species” (p. 2); digital
features permeate services and data too, and these two elements are strictly
connected in some specific contexts, as highlighted with reference to smart cities
by Zuccalà and Verga (2017), stating that a digital ecosystem favours data sharing
useful to synergic applications to different public services, enabling innovative
solutions.

The interactions depicted above are also at the forefront of service scholars’
studies in which digitalization can be observed mainly in the assemblage of things
and objects and services as described by Ng and Wakenshaw (2017). This assem-
blage should not be thought of as something static, such as a mere accumulation of
resources, but as a continuous adjustment towards the optimized combination to
increase value potentialities. Digital ecosystems rely on interactions and the



development of relationships oriented to value co-creation; in such a view, technol-
ogies provide the context to allow for the integration of companies’ and customers’
propositions (Lusch and Nambisan 2015; Gretzel et al. 2015). Smith et al. (2017)
framed the digital ecosystem as interactions offering entrepreneurs access to
resources for the achievement of desirable outcomes. The characterization of the
effectiveness of digital ecosystems can be made through the concept of bridging and
bonding. Bridging refers to connections of actors within the network, ideally
reaching as many diverse connections as possible to access new knowledge. Bond-
ing is referred to as the behaviour of actors within the network. Providing others with
emotional support, sharing solidarity, and enriching relationships with commitment
characterize high levels of bonding.
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In sum, digital ecosystems rely on a community or network of actors with
common or interdependent purposes which lead to their value-creating activities
rather than mere technologies. Therefore, new digital technologies must be thought
of from the perspective of the networked collaborations and integration they provide;
they do not define what a network is or what communities are but, rather, what they
can do together and how they can transform their way of doing to increase the value.

5 The Digital Ecosystem in Cultural-Based Services

Several studies consider the role of technologies in cultural-based services and, more
in general, in relation to cultural heritage (Donghui et al. 2017; Kalay et al. 2007; Li
2020; Tengberg et al. 2012). Some of the reasons why scholars are paying a
significant amount of attention to how technology is reshaping cultural heritage
are the new means of service provision (Strielkowski et al. 2012), the challenges for
marketers (Hausmann 2007), the cooperation taking places among actors
(McKercher and Du Cros 2002), and the approach to an ecosystem perspective
(Lazzeretti and Sartori 2016). In this part, attention will be devoted to the digital
ecosystem emerging in—and for—cultural heritage. Eklund et al. (2009) are some of
the first scholars to depict a digital ecosystem through cultural heritage and, namely,
through a museum. More in detail, they described a digital museum in Australia as a
representation of the real-world museum; the digital transformation deployed for this
museum inspired the digital exploration of an already existing museum, proposing a
digital ecosystem as the transforming of a business ecosystem. Additionally, this
ecosystem is thought of as linked to other ecosystems consisting of stakeholders,
other museums, and other actors; the ties among ecosystems frame new ecosystems.

Some key features have been discussed as common in the context of cultural
heritage. The first aspect involves the need for cultural digital ecosystems to embrace
digital solutions for cultural heritage promotion and preservation (Lawson et al.
2010). Companies must take up the opportunities brought in by digitalization and
digitization as a means to valorize and preserve their cultural heritage. New tech-
nologies bring cultural heritage sites back to life. Virtual museums offer visitors the
ability to see artwork residing in different places in context and to experience objects



or sites inaccessible to the public. The example of Linked Heritage regarding
intangible cultural heritage is a positive step in this direction that could be replicated
elsewhere.
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Exhibit 1 Linked Heritage
Linked Heritage is an already-completed project contributing to Europeana, as
is Athena Europe.

This project was aimed at looking for new content related to cultural
heritage across Europe, improving the quality of cultural content, and enlarg-
ing the amount of data available to Europeana. In a more general vein, Linked
Heritage had, as its main goal, the coordination of standards and technologies
to be provided to Europeana, and thus to all EU countries and external
partners.

The Internet of Things is deployed in Linked Heritage, as geospatial
standards, geographic information, and e-infrastructures are the main elements
supporting cultural institutions in Europe towards the creation of further
knowledge and the achievement of higher efficiency in cultural services.

In Linked Heritage, cooperation was key to building the digital ecosystem
itself, as an explicit call for participation was launched at the beginning of the
project. Through this call, the partners operating at the launch of the project
were joined by participants who stated that they could contribute as content
providers and as members of working groups, roundtables, and other seminars
to enhance cultural-heritage-based initiatives, or as disseminators of the infor-
mation collected in the project and already available in Europeana. Public
regional and local authorities engaged with relevant stakeholders. These actors
included both public and cultural institutions (galleries, libraries, museums,
archives, and film heritage institutions) as content providers; cultural industry
as re-users of cultural heritage content in applications and added-value ser-
vices, e.g. in the education, edutainment, design, gaming, and tourism sectors;
technology firms as providers of digitization/preservation technologies; and
Internet actors such as social networks, online reference works, and philan-
thropic organizations.

Knowledge sharing is both a result favored by participation and a reward
for actors joining Linked Heritage; the joining of new actors favored the
creation of a wider community, as nine new partners and four sister projects
partnered with the already acting team composed of 37 partners, eight main
contributors, and a coordinator taking care of the relationships, both internal to
the project and with the external institutions. Finally, complexity is mirrored in
the activities and their relationships, as in the Athena Europe project, but in the
content of data to be collected and shared; indeed, digital objects are consid-
ered aggregators of digital data, so the content providers joining the project
had to gather material from the contexts spread all over Europe, standardize
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them, apply the Europeana guidelines and procedures, and support the admin-
istrative tasks. Digital technology is featuring the project because it provides a
new way to use data and an unambiguous reference to the content and its
provider.
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Additional aspects include the need to foster collaboration and create partnerships
between regional authorities, museums, and academia to increase the attractiveness
of the museums and visitors’ experience (Pierroux 2018). There is a need to build the
knowledge base and enhance the capacity of public and private actors and institu-
tions to develop and implement digitization strategies for cultural heritage artefacts
based on common standards and approaches. Overcoming differences and integrat-
ing knowledge and competences from different domains must be addressed as well.
Cooperation can contribute to this process by providing a platform for mutual
learning and knowledge exchange between actors. The examples of DATABENC
and ATHENA demonstrate how to respond to the demand for innovation. The
applications of digital technologies for cultural heritage can be inspirational in
another context in terms of strengthening knowledge and competences for the rise
of innovation and improvement of the cultural heritage context.

Exhibit 2 DATABENC
Databenc is a project established by two universities in Southern Italy that
gathers together another university, several SMEs, four research centres, and
more than 50 other partners.

This ecosystem is aimed at stressing open innovation as an approach to
favouring the activities of a high-technology scientific district dealing with
cultural heritage. Integrating knowledge, favouring the conservation of cul-
tural heritage assets, proposing new services through ICT, and making usage
sustainable are the main aims of this project. The aims are to gather and
communicate the content of the scientific knowledge of an artistic, archaeo-
logical, literary, historical, and philosophical nature in the territory of Region
Campania. The emphasis is on historic centres, activating, and experiencing
new strategies for their representation, organization, dissemination, and pro-
motion based on paradigms of technological intelligence.

The set of actors launched technologies supporting physical visiting paths,
virtual re-enactment, and learning-oriented contexts to favour the spread of
knowledge about the local area’s cultural heritage. The partners of Databenc
aim to propose the safeguarding, conservation, and fruition of cultural heritage
through cloud computing; more in detail, the development of a web platform
allows for an integrated approach towards data management and the standard-
ization of service processes. The technological equipment provides intelli-
gence tools that support transparency and economic growth as well as they
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allow to coordinate the different business and economic models and the real
and participatory actions of local governance and of other actors.
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The community consists not just of the wide set of project partners but also
of local actors such as schools, museums, and other private associations. These
actors constantly took part in the activities, shared content online, and con-
tributed to the dissemination of the results achieved through the project. The
complexity of the project not only depends on the wide range of actors but is
mirrored by the ties among different fields of science needed to improve the
solutions to be proposed in relation to the cultural heritage assets. The unique-
ness of the cultural and natural heritage is particularly stressed to identify the
interventions to be carried out and the need to preserve local areas. The
partners of the project particularly stressed the relevance of cloud-based,
web-based, and Internet of Things-oriented services as the three main pillars
of the platform identified as crucial in furthering the cultural services. Inno-
vation, sustainability, and service provision are the three outputs to be
achieved through the technology-based platform, built through the support
of all actors cooperating with each other, plus the interventions of the local
community.

Exhibit 3 Athena Europe
Athena Europe is a project carried out by several partners all over Europe
under the coordination of the European Commission.

This project aims to favour the participation of museums and other institu-
tions in Europeana, the digital library collecting all digital products from
institutions in the countries of the European Union. Moreover, Athena Europe
aims to coordinate the activities of museums all over Europe, looking for
digital content in these museums, favouring the integration of the several
sectors of cultural heritage, and developing tools to support access to digital
content. All of these aims can be achieved by mapping and coordinating
stakeholders and content all over Europe and by enforcing the relationship
with Europeana.

In Athena Europe, cooperation is a key process, as there are partners with
specific roles—namely, 23 content providers, six technology providers, six
actors dealing with dissemination, one evaluation body, and one coordinator
taking care of the relationships with the European agencies. The cooperation
among these actors takes place to favour knowledge collection, transformation
into a digital version if needed, and dissemination through digital tools all over
Europe and even outside the European area, thanks to the involvement of other
partners. The focus on data collection and dissemination is useful to show the
setting up of a community that enables the workability of this ecosystem based
on digital tools; more in detail, additional partners were appointed to favour
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collection and dissemination in each of the countries joining the project.
Following the choice of these partners, local communities emerged, and a
coordinator of communities was appointed at Europeana. Finally, complexity
is not only self-evident in the context described in the previous lines but can
also be observed when looking at the activities to be performed, as they are
greatly intertwined with one another. The main activities described in Athena
Europe are monitoring and evaluation, awareness and dissemination, identi-
fying of standards and recommendations, integration of data, coordination of
content, analysis of issues, and development of plug-ins to be integrated into
Europeana. These activities are all linked to one another and are not just a
sequence of tasks to be done. The redundancies, interconnections, and mutual
influence among them take place through technologies, as the set of tools
favouring the performing of these activities and the integration and dissemi-
nation of data.
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In many cases, cultural heritage is thought of differently when one is dealing with
a digital ecosystem; namely, it is considered part of a wider digital ecosystem
including city or tourism business. Amato et al. (2013) considered cultural heritage
to be an element of a city undergoing a digital transformation enabling the integra-
tion of a heterogeneous range of cultural, architectural, technological, social, and
natural artefacts to provide new experiences for leisure and business. Additionally,
Li (2020) paid attention to the multiple business models adopted by firms in different
markets and also in the so-called multi-sided markets. Therefore, an ecosystem
represents the upstream, downstream, and horizontal complexity of multiple stake-
holder contexts. In such contexts, digital platforms enable the management of multi-
sided relations.

The example of the CHRISTA PROJECT is a positive step in citizens’ engage-
ment and attracting the interest of different actors (tourists, youth, citizens, etc.) in
the city’s history and the culture of the county.

Exhibit 4 Christa Project
The Christa project is an interregional project of cooperation acting at both the
national and European levels to favour the sustainable development of culture-
based initiatives through innovation and aimed at developing tourism.

In Christa, heritage is thought of as natural and cultural, so cultural tourism,
heritage tourism, and ecotourism are the main contexts to which the results are
aimed and expected. Ten partners from 10 countries are collaborating in this
project, but each of the partners has its main responsibilities in an area close to
where it operates. Sharing initiatives, disseminating knowledge, and cross-
supporting are the key approaches of this project.

In the Christa project, the partners carry out their main efforts in relation to
the local area where they operate, but they cooperate to identify and define

(continued)



policies for sustainable and responsible actions in relation to cultural and
natural tourism development. The partners of this project act together to
deploy all-embedding actions—namely, interventions aimed at preserving,
conserving, offering, and restoring cultural heritage assets. The goals of the
project are defined in line with the framework proposed by the European
Union and the Horizon 2020 targets. The community is built around these
goals, as the partners identified public authorities and stakeholders as both
contributors and beneficiaries of the project, since the summarizing aim is to
provide environmental and resource-oriented efficiency. Additionally, the
community is further developing, as during the dissemination of events, new
ideas were launched, and new partnerships were created to favour similar
interventions. Finally, the complexity of this project is based on the need to
operate on two different layers, as each member must act on a local base and a
national base, due to the nature of the project. Hence, the definition of local
interventions, standards, and policies requires a process of negotiation and
adaptation to achieve a result that can be applied all over Europe in the areas
featuring the project. Moreover, the complexity is represented by the intricacy
of the aims related to protecting cultural heritage assets and making them
available to users. Digital tools are supporting this project, as they are
favouring the analysis of good practices, mutual learning among partners,
capacity building through the involvement of local communities, and scenario
evaluation to test the adaptability of policies in different areas.

32 T. Russo Spena et al.

6 Discussion

The rise of the concept of the digital ecosystem has been proposed in the literature as
related to cultural heritage.

As mentioned above, digital technology provided cultural businesses with a
necessary infrastructure to build a new digital business integrating different tech-
nologies (IoT and IoE, cloud computing AI technologies) that made it possible for
users and different businesses and actors to come together and build a digital
ecosystem of interactions (Antonova 2018). Interactions within the digital surround-
ings and the material context of digital technology change the means of doing in the
cultural heritage context and become a key focus in the cultural ecosystem (Li 2020).
Indeed, the cooperation among firms to set a digital ecosystem (Maracine and Scarlat
2009), the community shaped by this ecosystem (Ghormley 2012) and the complex-
ity depending on knowledge are the key factors shaping new digital cultural activ-
ities. In the same vein, Li (2020) addressed a call for research on the effects of
technology in digital ecosystems based on cultural heritage by describing the
contribution of platforms for mutual learning and knowledge exchange between
multiple actors ecosystems.
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Mutual adjustments within the digital ecosystem regarding products, services,
and locations include consideration of all the social and technological components
fostering interactions within digital ecosystems. Instead of exchanging property as in
the traditional market-based economy, made up of sellers and buyers, the parties in
this new network-based economy share access to services and experiences. For
example new technology-enabled services are increasing the complexity of the
cultural experience and connecting previously distinct digital, physical, and social
realms (Bolton et al. 2014); they are increasingly nested within complex self-
adjusting service ecosystems (Subramony et al. 2018), and the ongoing changes in
the service ecosystem context trigger innovation which, in turn, may lead to further
complexity (Edvardsson et al. 2018).

Thus, the digital cultural ecosystem (Matopoulos et al. 2012) is more consistent
with a view of the networking of different actors and businesses and the adjustment
of the players to the new realities of the digital economy. Multiple actors can be seen
as providers and clients in a cultural ecosystem; therefore, it is not just a matter of
how complex an ecosystem’s structure is, as companies have a series of portfolios
and the ties among ecosystems shape new ones. Formally, a digital cultural ecosys-
tem can be huge, covering joint content management systems of one country or
region, but it can also be small, such as a virtual museum or private collection of
artefacts. In the digital ecosystem, local and global actors concurrently operate to
determine solutions to satisfy different problems. Digital ecosystems are platforms
for the network-based economy of business ecosystems, providing mechanisms for
the creation of new business and value; these results emerge as a consequence of
how digital ecosystems are shaped; indeed, they consist of both internal and external
advantages, such as increasing efficiency, the availability of more information, and
the chance to benefit from the activities of multiple partners. These features mirror,
and are mirrored in, the notion of the ecosystem itself, namely, a context continu-
ously reshaped by actors. The cooperation of actors is one factor depicting the
essence of ecosystems, including when they are framed as digital ecosystems
(Maracine and Scarlat 2009). Digital cultural ecosystems have a kind of self-
generative nature working on a service-oriented logic in which users can act as
providers at the same time; these interchanging roles were described in ecosystems
in general, but the characteristics of cultural heritage provide much more evidence
on how actors participate in these joint processes with synergic efforts. These efforts
are not driven or steered by one single actor, but the trigger point may vary because
of the changing roles of actors. Also, the new technologies created an open space to
provide and access information, knowledge, data, and new resources. The digitiza-
tion and online accessibility of cultural resources become input for added-value
products and services which can fuel innovation in areas such as tourism, education,
advertising, and gaming. In detail, the new view proposed by Iansiti and Lakhani
(2020) considering firms as drivers of new technologies is spreading, as some of
these firms have grown too much and IT-based solutions may help in dealing with
such relevant numbers.
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