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Abstract: This work aims to develop a conceptual model to support countries, institutions, and
firms toward the accomplishment of present Agenda 2030 sustainability goals. The last two decades
have seen a growing interest in sustainability. Climate change, resource scarcity, multipolarity of
interests, mistrust and delegitimization of institutions are just some of the critical issues that need to
be addressed. There is broad consensus on the urgency of generating further social, environmental,
and economic innovation to address these challenges, reshaping global markets, and offering new
spaces of action to firms and institutions. Accordingly, there also is a wide search for new models
of organizing firms. Digital platforms are among those. Moreover, since digital platforms require
coordination among multiple actors and interests in order to succeed, they may also be conceptualized
as meta-organizations, less hierarchical than firms yet more tightly coupled than markets. However,
despite the wide literature on platforms, this organizational lens seems not to have been taken into the
right consideration. This conceptual work aims to fill this gap, providing a framework that clarifies
why and how a digital platform ecosystem could configure a sustainable meta-organizational model,
and also providing the main steps to build it.

Keywords: digital platform ecosystem; organizational model; sustainable innovation

1. Introduction

The purpose of this paper is to develop a model focused on accomplishing the sustain-
ability goals of countries, institutions and firms through digital platform ecosystems. In
particular, the research aims to identify digital platform ecosystems as meta-organizational
models that can enable all social actors to channel their efforts toward achieving the
higher sustainability goals. Sustainability was defined as meeting the present needs with-
out compromising future generations’ abilities to meet their own (United Nations 1987).
On the same line, sustainable development involves three dimensions: the environmental
(responsible use of resources), the economic (ability to generate income and employment),
and the social (security, health, justice, and wealth) (Elkington 1997; Dempsey et al. 2011).
Furthermore, the European Union (EU), in the 2030 Agenda, underlines the challenges
that nations, organizations, and individuals need to overcome to achieve the Sustainable
Development Goals (United Nations 2015; Colglazier 2015; Köhler et al. 2019). Indeed, a
broad consensus exists on the urgency of innovating to meet these challenges (EC 2009,
2010; OECD 2010, 2011a, 2011b, 2012). The social and managerial literature has shown that
the joint action of the paired “innovation-business model” has often successfully effectively
solved issues posed by sustainability (Porter and Kramer 2011; Schaltegger et al. 2016a,
2016b; Abdelkafi and Täuscher 2016; Schneider and Clauß 2020). In fact, competitiveness
relies on the capability to create new, sustainable markets built around innovation (Wever
et al. 2010; Montalvo et al. 2011; Boons et al. 2013).
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In this line, digital platform ecosystems configure a new model that is able to combine
different functionalities, technologies, actors, interests and aims, expanding already existing
markets and creating new ones (Greenfield 2017; Busch et al. 2021).

The main design feature of a digital platform ecosystem is the coexistence of central
and complementary components, which are modular and interdependent among each
other, and are held together by a shared rules and a comprehensive value proposition.
Accordingly, to succeed, digital platforms require coordination among multiple actors and
interests that are not necessarily aligned. Thus, digital platforms may also be conceptual-
ized as meta-organizations—less formal and less hierarchical than firms, yet more coupled
than traditional markets (Kretschmer et al. 2020). However, given the relevance of this issue,
the extant literature seems not to take this perspective into consideration, and also lacks a
framework that clarifies why and how a (sustainable) digital platform ecosystem could be
configured as a sustainable meta-organizational model. In this direction, the paper offers
steps to build a sustainable digital platform ecosystem and stresses its meta-organizational
nature (McIntyre et al. 2020), i.e., that of a “population of developers, complementors and
others, as partners co-create value with the platform owner by developing applications
and solutions to be used on the platform” (Adner 2017; Jacobides Michael and Gawer 2018;
Ozalp et al. 2018; Ciulli et al. 2019; Kolk and Ciulli 2020; Hein et al. 2020).

This paper has a conceptual nature and is articulated as follows. After Section 1, which
introduces the main dimensions involved in the analysis, Section 2 provides a short method-
ological note to give better evidence of the steps we followed in this research. Section 3
presents a literature review oriented towards investigating digital platform ecosystems
as business models and their link with the concept of sustainable innovation. Section 4
addresses the link between the business-oriented and the organizational-oriented nature
of digital platform ecosystems, also providing a conceptual framework that illustrates
the steps to build a sustainable digital platform ecosystem. Finally, Section 5 discusses
theoretical and managerial implications and includes some concluding remarks.

2. Methodological Note

This work has a conceptual nature, and the proposed model is not derived from
empirical data collection but from the integration of previously developed concepts and
theories (Hirschheim 2008; Fulmer 2012; Gilson and Goldberg 2015). The research is based
on a rigorous literature review that made it possible to develop insights to be tested in future
empirical research studies (Jaakkola 2020). The literature review has a clear goal: starting
from a consolidated base to create new knowledge by building on carefully selected sources
and expanding, organizing, or offering a new or alternative explanation of digital platform
ecosystems as a meta-organizational model (Fulmer 2012). In this direction and with this
aim, scientific papers and books, dealing with the following topics, were collected and
analyzed: (a) digital platforms; (b) sustainable innovation; (c) sustainable business models;
and (d) sustainable organizational models. In particular, the research was conducted on
Web of Science, Scopus, Google Scholar and EBSCO, recalling the following keywords:
sustainable innovation AND business models; sustainable innovation AND organizational models;
digital platforms AND sustainability; digital platforms AND business model OR organizational
model. Nevertheless, it was decided not to carry out a systematic literature review to
maintain freedom in terms of the selection of works and literature streams (Petticrew and
Roberts 2008). Therefore, this work is strictly conceptual as it drew on ideas, streams of
literature, theories and perspectives of analysis that were taken together to develop the
final conceptual framework (Lukka and Vinnari 2014).

3. Literature Review
3.1. The Rise of a New Business Model: The Digital Platform Ecosystem

This section focuses on the framing of a new emerging business model, i.e., the digital
platform ecosystem, on its building blocks and on the population of actors that co-create
value through it.
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A business model articulates the logic, the data, and other evidence that supports a
value proposition for the customer, and a viable structure of revenues and costs for the
enterprise delivering that value (Teece 2010).

Digital technologies’ hybridization has led to a new business model dominating the
market: the digital platform ecosystem (Teece 2016; Parker et al. 2017; Parker and Van
Alstyne 2018; McIntyre et al. 2020). Digital platforms are defined as the set of products,
services, or digital technologies developed by one or more companies that form a techno-
logical base on which other companies can develop complementary products, services, and
digital technologies, generating potential network effects (Evans 2003; Eisenmann et al.
2011; Gawer and Cusumano 2013; Tsujimoto et al. 2018; Barile Sergio and Simone 2019).
The ‘Big Five’ (or FAMGA: Facebook, Apple, Microsoft, Google, and Amazon) represents
the most eloquent example of digital platforms. They consist of a digital structure that
allows individuals and organizations to innovate or interact in ways that are not otherwise
possible (Van Dijck et al. 2018; Cusumano et al. 2019; Kapoor et al. 2021). The managerial lit-
erature links the term digital platform to the term ecosystem in reference to the population
of actors that co-create value with the platform owner (Ozalp et al. 2018; Jacobides Michael
and Gawer 2018). Digital platform ecosystems have been studied under systemic and
structural dimensions. From a systemic dimension, it is possible to identify four categories
of actors characterizing the digital platform ecosystem: the platform sponsor, the platform
provider, complementors (supply-side) and users (demand-side) (Parker and Van Alstyne 2012;
Cusumano et al. 2019; McIntyre et al. 2020; Calabrese et al. 2020) (Figure 1).
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Figure 1. The digital platform ecosystem. Source: Authors’ elaboration.

The platform sponsor (the role played by one or more companies, called platform
leaders) is the general designer and the owner of the intellectual property rights of dig-
ital platform ecosystems. Sponsors establish digital platforms’ components, rules, and
architecture (Gawer and Cusumano 2002). For example, Apple is the platform sponsor
of the well-known Apple platform. Users (demand-side) are the consumers (individuals or
companies) of the services offered by the digital platform ecosystem. Users (supply-side) are
content and application developers. They provide the specific items that attract consumers
to the digital platform (e.g., music, games, information, etc.). WhatsApp Inc., Deliveroo,
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Uber and Car2go are only a few cases of the items provided by Apple iOS Developers.
Finally, the platform provider is the contact point for all the users of the digital platform
ecosystem. In most cases, the role of the platform provider is played by the platform sponsor.
For instance, Apple is the owner of the Apple platform and, at the same time, provides the
iOS operating system. This strategic choice protects a specific platform’s core technologies.
As shown in Figure 1, digital platform ecosystems can create value through complementary
innovations and/or their ability to quickly connect the market’s sides (Yablonsky 2018;
Gawer 2020; Panico and Cennamo 2020; Calabrese et al. 2020). In particular, the actors
adhering to digital platform ecosystems interact and co-create value through several digital
algorithms (Van Dijck et al. 2018; Jovanovic et al. 2021).

In fact, from a structural perspective, the platform sponsor designs digital platforms’
algorithms with consideration of four crucial aspects: shared standards, rules of participation,
the degree of openness, and direct and indirect network effects. The first crucial element is shared
standards that provide clarity for how digital platforms’ components interact. The second
crucial element is rules of participation that make digital platform ecosystems work. The
third crucial element is the degree of openness that implies several decisions: how much core
technology to share with the complementors, which actors (both complementors and users)
can participate in the digital platform (and how), and the degree of compatibility of the
innovation platform with the technology of other complementary and substitutive digital
platforms. Finally, the network effect dynamics implies that every additional user makes the
platform more valuable to every other user on the same side (same-side network effects) or
the other side (cross-side network effects) (Tiwana 2013; Castells 2011).

Concerning digital platform’s aim, it is possible to identify three different digital
platforms: transaction platforms, innovation platforms, and hybrid platforms (Cusumano et al.
2019; Gawer 2020). Transaction platforms facilitate interactions and transactions within the
market side. Typical examples of transaction platforms are Twitter, Uber, Airbnb, Amazon
Marketplace, Alibaba and LinkedIn that facilitate the buying and selling of existing goods
and services or facilitate other interactions, enabling users to create and share information
and content. Conversely, innovation platforms facilitate innovations by acting as technological
foundations upon which complementors can develop new complementary innovations.
For example, Xiaomi Miui, Apple iOS, Google Android, Nintendo, Sony PlayStation and
Amazon Web Services consist of technological building blocks upon which it is possible
to create new complementary innovations (Gawer 2020; Cenamor and Frishammar 2021).
Instead, hybrid platforms combine transaction and innovation functions (Gawer 2020). A
consistent example of a hybrid platform is Amazon, which incorporates the transaction
function with the marketplace and innovation function and with the web services.

3.2. Sustainable Innovation

Underlying sustainable innovation is an ecosystem in which the relationships between
the economy, society, and the environment are continuous, and collaboration assumes a
strategic role. This section provides a theoretical background on sustainable innovation,
particularly focusing on the relevance of collaboration and sharing processes in “sustain-
able” value creation.

Although, in the last decade, the term sustainable innovation has been widely used,
the number of definitions in the literature is limited. Carrillo-Hermosilla et al. (2010)—in
the systematic review they conducted and subsequently referred to by Cillo et al. (2019)—
listed definitions of innovation that focus on ecological sustainability, eco-innovation, and
environmental innovation, introducing their eco-innovation’s definition as “innovation
that improves environmental performance” (Carrillo-Hermosilla et al. 2010, p. 1075).

The European Commission (EC) also moved in this direction, defining eco-innovation
as “the production, assimilation or exploitation of an innovation in products, production
processes, services or management and business methods that aims to prevent or substan-
tially reduce environmental risk, pollution and other potential negative impacts from the
use of resources (including energy)” (EC 2008, p. 10) (EC 2008). Interestingly, the EC related
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eco-innovation to sustainability the year before, stating that eco-innovation is any kind of
innovation that contributes to significant and demonstrable progress toward sustainable
development, through the reduction in impacts on the environment or the achievement of
more efficient and responsible use of natural resources, including energy (EC 2007).

Thus, based on what has emerged from the European debate and the definition
provided by Carrillo-Hermosilla et al. (2010), sustainable innovation can be described
as an innovation that increases sustainability performance in its ecological, social, and
economic dimensions. However, as these dimensions—that are constructivist and cultural
in nature—are changeable over time and space, sustainable innovation has distinctive
meanings in different contexts (e.g., the distinction among developed, emerging and
Base-of-the-Pyramid economies discussed in Hart and Milstein 1999; Prahalad and Hart
2002; Prahalad 2005; Seelos and Mair 2005, 2007; Tukker et al. 2008; Yunus et al. 2010).
However, sustainable development innovations must go beyond incremental adjustments
and require the transformation of much larger parts of production or consumption systems
(Boons 2009; Boons and Wagner 2009). Incremental innovations—be they product or
process innovations (Arrow 1962; Henderson and Clark 1990; Rogers 1998)—can, in fact,
only lead to subsequent improvements in sustainability performance, but not to a true
system reconfiguration (Afuah 1998; Larson 2000; Truffer 2003; Kirschten 2005; Tukker and
Tischner 2006; Frenken et al. 2007; Schaltegger and Wagner 2011; Wagner 2012). Indeed,
the concept of sustainable innovation takes on different meanings depending on the level
of analysis: organizational, inter-organizational, or societal (Boons et al. 2013; Boons and
Lüdeke-Freund 2013; Mahajan 2010).

At the organizational level, the focus is on the individual enterprise and its innovative
capabilities. In this case, the literature focuses on the capacity of an individual structure to
develop green technologies and how this capacity is linked to the other business functions
(e.g., marketing or production) for the development of an effective value proposition.
Although there are many contributions that provide tools for this (Jaffe and Palmer
1997; Brunnermeier and Cohen 2003; Montalvo 2008), understanding of the actual process
remains limited (Visser et al. 2008). Much more often, organizations are treated as black
boxes (Arimura et al. 2007; Taleb 2010, 2012, 2018).

At the inter-organizational level, however, the factors that condition a firm’s innova-
tiveness and their interactions are better understood (Weber and Hemmelskamp 2005;
Kemp and Volpi 2008; Saint-Jean 2008; Seuring and Müller 2008). A relevant strand in this
direction aims to identify inter-organizational network nodes involved in the generation of
innovation (Hekkert et al. 2007; Lupova-Henry and Dotti 2019). Inter-organizational stud-
ies, therefore, focus on the relevance of relationships with other actors in the governance
of the sustainable innovation process (Doganova and Eyquem-Renault 2009; Bolton and
Hannon 2016).

Studies at the societal level draw an even wider boundary, aiming to understand
transitions (Smith et al. 2010) or paradigm jumps (Kuhn 1962). There is a growing number
of studies that trace social change back to technological change (Geels 2005; West 2017).
Such studies focus on framing the value that brings actors together around a technology,
existing or new (Genus and Coles 2008; Bartumeus et al. 2019). In this direction, Hall and
Clark (2003) highlight a crucial aspect: without a real creation and diffusion of the value
produced in the social fabric, the same process of sustainable innovation cannot succeed.

A further condition for the realization and dissemination of sustainable innovations,
therefore, is the possibility that their effects unfold within the wider socio-economic context
(Latour 2020). In other words, a systemic, architectural, and radical nature of sustainable
innovation emerges, referring, above all, to the ways in which the groups of components
that realize innovation are interconnected (Davies and Brady 2000; Hall and Vredenburg
2003; Elzen et al. 2004; Grin et al. 2010). Thus, the concept of sustainable innovation moves
beyond the one of eco-innovation because it integrates social aims and is more clearly
associated with sustainable development. The following definition captures its essence
(Charter et al. 2008; Charter and Clark 2007): sustainable innovation is a process in which
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sustainability (environmental, social, and economic) is integrated into social and business
systems, from idea generation to implementation. This applies to products, services, and
technologies, as well as to new organizational and business models. Thus, it is not a linear
or mechanical process, but an ecosystem formed by continuous interactions between the
economy, society, and the environment (Malerba 2002; Hsieh et al. 2017), an ecosystem of
actors and relationships in which collaboration assumes an indispensable strategic role
(Foxon and Pearson 2008; Smorodinskaya et al. 2017; Godin and Gaglio 2019).

Radicality, systematicity, and the architectural dimension, on the other hand, constitute
important barriers for companies wishing to implement a business model centered on
sustainable innovation. Such firms, therefore, will have to aim at aligning their motivational
drives with the relevant actors and supra-systems (Barnard 1968; Barile 2009). Looking at
sustainable innovation through the lens of the business model, in this sense, could shed
light on how to address this challenge.

3.3. Merging Business Model and Sustainable Innovation

This section focuses on the crucial link between business models and sustainable inno-
vation, showing how platforms bind together on multiple levels, not solely technological
and organizational leverages, but also—in addressing sustainability—the needs of the
socio-economic actors and communities involved.

The concept of business model emphasizes that, to be successful, a firm must align
its resources, competencies, and capabilities with its contexts and goals (Zott and Amit
2010; Teece 2010, 2016). These elements include the value proposition, the configuration
of resources for value creation (e.g., including how a firm builds links with suppliers and
customers), and a distribution model for the created value that highlights how value and
incurred effort are distributed among actors in the socio-economic system (Boons and
Lüdeke-Freund 2013). The concept of the business model became popular in the 1990s,
largely due to the rise of enterprises-in-network that seemed to challenge existing business
logic by providing ‘free’ services to customers through platforms for market exchanges
between users and providers (Ludbrook et al. 2019). Such business models were linked
to sustainable innovation and sustainable development in two different ways. First, as
Boons and Lüdeke-Freund (2013) point out, the need to change existing business models
was linked to the concept of natural capitalism (Hawken et al. 1999) and the mechanism of
creative destruction of existing businesses for the purpose of sustainability (Schumpeter
1934; Hart and Milstein 1999). Second, the emergence of new business models has been
instrumental in sustaining the so-called product-to-service switch (Tukker and Tischner
2006; Okkonen and Suhonen 2010; Kley et al. 2011). Therefore, business models have the
potential to explain the relationship between sustainable innovation and business strategies
while emphasizing two relevant issues: the technological issue and the organizational issue.

Regarding technology, according to Wells (2008), a business model can be analyzed to
explore and understand the socio-economic logics that revolve around the satisfaction of
specific needs through specific technological artefacts that connect suppliers and customers
through economic exchange relationships. In other words, the business model mediates
the ways in which technological artefacts are made, the artefacts themselves and their end
use, and also influences the perception of these technologies by other primary stakeholders
such as customers, regulators, and competitors (Cillo et al. 2019).

Regarding organization, Birkin et al. (2009a, 2009b) and Stubbs and Cocklin (2008)
frame the emergence and the development of new business models as the expression of
organizational and cultural changes that integrate sustainable development needs and
aspirations by employing them as a vector for ecological modernization (United Nations
1987; United Nations 2015). Therefore, such change is about implementing alternative
paradigms that differ from the neoclassical worldview, shape culture, structure and rou-
tines of organizations, and reorient business toward sustainable development (Foxon and
Pearson 2008; Van Geenhuizen and Ye 2014).
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Thus, a sustainable business model is the result of technological and organizational
synergies oriented toward new ways of creating and distributing value. In this direction,
the concept of the business model emphasizes three vital aspects for sustainable innovation
(Foxon and Pearson 2008; Smorodinskaya et al. 2017; Wu et al. 2017):

(a) The value proposition makes it clear that the company–customer relationship is not
created around a given product/service, but rather via exchange of the value created.
For the purpose of sustainability, this has the benefit of striving toward a balance of
economic, social, and ecological value.

(b) The value creation configuration points directly to the wider system within which
the company technically and socially participate. It makes it clear that the company’s
activities are integrated, basic parts of a larger system;

(c) The distribution of costs incurred and benefits obtained indicates the need for real syn-
ergies and an even balancing of the interests of all actors and communities involved
(Bartumeus et al. 2019).

This implies that platforms are able to bind together (on several levels of analysis) not
only technological and organizational leverages but also the aims and needs of the different
socio-economic actors and communities involved, with a view towards sustainability.

4. Discussion
Digital Platform Ecosystems: Meta-Organizational Models Spreading Sustainable Innovation

Digital platform ecosystems are revolutionizing market logic, affecting international
competitive dynamics and the evolution of several technological trajectories. They exploit
technology to connect people, organizations, and resources within an interactive ecosystem
that can constantly reproduce itself. These reproductive capacities allow digital platform
ecosystems to reproduce themselves, entering and creating new markets (Simone et al.
2020). In essence, digital platform ecosystems can combine very different functionalities
and technologies, expanding and hegemonizing new markets (Greenfield 2017; Calabrese
et al. 2020). Digital platform ecosystems are reshaping industrial and organizational
boundaries (Busch et al. 2021).

In this direction, as seen, the main design feature of a digital platform ecosystem is the
coexistence of central and complementary components, both modular and interdependent,
held together by a shared set of rules and by a comprehensive value proposition. Accord-
ingly, platforms may be conceptualized as meta-organizations, which are less formal and
less hierarchical than firms, and yet more coupled than markets. To succeed, platforms
require coordination among multiple actors and interests that are not necessarily aligned.
In this line, sustainability can act as driver of convergence and a digital platform may be
built around it.

Thus, a digital platform ecosystem oriented toward sustainability may be conceived
as a sustainable meta-organizational model (Mattila et al. 2020; Kretschmer et al. 2020) that
integrates innovative, hybrid technologies to market issues and sustainable development
motives. A clear example of this dynamic could be found in the integration between green
and blue technologies. Green technologies are defined as “techniques and technologies
capable of reducing environmental damage through processes and materials that generate
fewer potentially damaging substances, recover such substances from emissions prior
to discharge, or utilize and recycle production residues” (United Nations 1997, p. 30).
Green technologies make possible the joint management of environmental challenges
with the aim of value creation (OECD 2009, 2011). On the other hand, blue technologies
may be defined as the bundle of emerging digital technologies that have disruptive (but
still virtuous) effects on the social, environmental, and economic fabric, opening new
spaces of possibilities and opportunities (Schumpeter 1934; Floridi 2020). Therefore, the
green/blue binomial enables the coordination and care of the social fabric, combining the
green economy of environmental capitalism with the blue economy of digital capitalism,
and thus, giving rise to new models of coordination and new mechanisms of governance
(Floridi 2020). The hybridization of these technologies enables the achievement of the
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ambitious goal of developing sustainable and innovative solutions. The combination of
green and blue can radically improve how firms and societies innovate, produce, and
consume products and services. Blue technologies can become the best ally of green
technologies and nature. In everyday reality, we find several examples where blue and
green technologies converge in the design of sustainable solutions. Modern cities are
moving toward sustainable management models thanks to this combination. A striking
case is electric mobility. An electric scooter clearly constitutes a green technology. In cities,
these technologies are connected to blue technologies, i.e., a scooter sharing app to access
the service. Thus, digital platforms could clearly be a model through which green and blue
technologies can integrate, converging towards sustainability.

After demonstrating why a digital platform ecosystem could be conceived as a meta-
organizational model oriented towards sustainability, the rest of this section aims to shed
light on the design of a sustainable digital platform ecosystem, also stressing the importance
of two key factors: the platform sponsor and digital algorithms. In particular, digital algo-
rithms characterize different moments of digital platform ecosystems: (a) data collection and
filtering, carried out through algorithms that record, process, and filter—in real-time—the
activities of each user and the information coming from external markets; (b) the sharing
of information, knowledge, and technologies: the members of the digital platform ecosys-
tem adopt the algorithmic language to communicate and share information, knowledge,
and technologies with each other; (c) the hybridization of technologies: digital platform
ecosystem exploit the algorithmic language to make distant technologies merge and engage
in dialogue. In fact, because the different technologies “communicate” with each other
through the algorithmic language (Greenfield 2017), the digital platform ecosystem can make
its technology communicate and merge with other technologies.

The establishment of a sustainable digital platform ecosystem revolves around four
essential steps (Cusumano et al. 2019):

- Step 1—Identification of market sides: In this step, the platform sponsor must identify
how to connect the opposite market sides (supply and demand-side) using the platform’s
digital algorithms (Van Dijck et al. 2018). Digital algorithms solve problems and make
decisions based on three types of instructions provided by the same platform sponsor.
The first instruction that the platform sponsor must provide to the algorithms relates
to the search for green technology developers and users. For example, Apple pays
special attention in the selection of different developers of green solutions such as Too
Good to go, Ecosia, and Recycle Coach. Secondly, the sponsor must indicate, to digital
algorithms, the imperative to search for green users (demand-side), i.e., customers who
consistently buy environmentally friendly products and are actively interested in
environmental problems and their solutions (Banytė et al. 2010). Finally, the platform
sponsor must indicate how to connect the two market sides to the digital algorithms.

- Step 2—Solve cause–effect problems by determining how to attract an increasing
number of users (demand-side) and complementors to the digital platform and generate
network effects. In fact, a digital platform cannot attract complementors if there are
no users (demand-side) on it, and at the same time, users (demand-side) will not use
it if there is not a sufficient variety of services offered. The platform sponsor must
incentivize access to the digital platform to users (demand-side), complementors, or both
simultaneously. The general principle is to attract users (supply and demand-side)
through innovative technologies that are complementary to new green technologies.
In the case of Apple iOS, Apple developed a platform that can be combined with green
complementary innovation. These attract both green developers and green users to
the platform. Basically, the platform sponsor must shape the digital algorithms of the
platform to fit with the green technologies.

- Step 3—Design the organizational model based on a collaborative governance model
in which all actors communicate through the platform’s digital algorithms (Van Dijck
et al. 2018) and the decision-making moment is shared among all actors. In essence,
sustainable digital platform ecosystems must be designed so that all actors participate
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in decision-making and sustainable innovation processes (Ansell and Gash 2008;
Esposito De Falco et al. 2017). For example, We Don’t Have Time Climate Change is an
iOS app that shows which actions may be taken to protect the environment and helps
in the sharing of those actions with other climate activists.

- Step 4—Establish and enforce rules of conduct: the platform sponsor must establish
and communicate the rules attached to joining the digital platform to ecosystem
actors. In terms of sustainability, the respecting of the 2030 Agenda is one of the most
important pillars. For example, Apple’s rules revolve around three pillars: climate
change, resources, and smarter chemistry (Apple 2020). In this direction, the platform
sponsor must define how digital algorithms must carry out the controls regarding
the respect of rules and impose sanctions for non-compliant behaviour. Thus, digital
algorithms exercise control based on elementary and clear instructions provided by
the platform sponsor. The more stringent the instructions provided to digital algorithms
by the platform sponsor, the less freedom of decision and discretion is given to the
individual actors of the ecosystem. In essence, the platform sponsor establishes the
degree of decision-making decentralization and assumes a function of direction and
control of the digital platform ecosystem (Gawer and Cusumano 2002; Gawer 2011,
2014; Eisenmann et al. 2011; Cusumano et al. 2019).

Following these four steps, the platform sponsor could create a sustainable ecosystem
characterized by peer-to-peer procedures through which actors sustainably co-create value
(Simone et al. 2017; Barile et al. 2017).

As separate as they may seem, green and blue technologies can merge because the
systems involved all speak the same algorithmic language. In this way, these technologies
can merge into powerful, hybrid ideas (Greenfield 2017), creating a sustainable digital
platform ecosystem.

5. Implications and Conclusions

Even if the digital platform ecosystem phenomenon is under the spotlight of manage-
rial studies, no frameworks clarify why and how a sustainable digital platform ecosystem
could be understood as a sustainable meta-organizational model. This conceptual work
takes an initial step in this direction. Firstly, it sheds light on the link between the business-
oriented and organizational-oriented nature of digital platform ecosystems. The research
shows that platforms may be conceptualized as meta-organizations, less hierarchical than
firms and more coupled than markets. Secondly, the paper provides a conceptual frame-
work that illustrates the steps required to build a sustainable digital platform ecosystem.
It is shown that designing a collaborative platform governance model contributes to the
emergence of the sustainable digital platform ecosystem. Although it provides a theoretical
model, the paper also indicates the path a platform sponsor needs to follow to implement
it. In particular, encouraging green complementors and green users to join the digital
platform ecosystem is a crucial strategy. The incentive mechanism can involve only one
side of the market (the green complementor or the green users) or both sides (both the
green complementors and the green users). The above discussion leads to theoretical and
managerial implications.

Regarding the theoretical point, digital platform ecosystems are reshaping industrial
and organizational boundaries. Consolidated models (strategic, organizational, regulatory,
and cognitive) no longer have the previous descriptive depth; thus, it is necessary to
identify new units of analysis. Moreover, concepts taken from industrial organization and
strategic management (e.g., the market) are becoming less effective in terms of obtaining
holistic comprehension of platform dynamics (Busch et al. 2021). Ecosystems seem to
be a better unit of analysis. These conceptualizations also shed light on the necessity of
observing digital platform ecosystems as a meta-organizational model.

Concerning managerial implications, the strategic steps to build a sustainable digital
platform ecosystem represent valid support in the platform sponsor decision making
processes.
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Following these four steps, the platform sponsor could create a sustainable ecosystem
characterized by peer-to-peer procedures through which actors sustainably co-create value.
As specified, the limitation of this study is due to its conceptual nature. However, the plat-
form sponsor can easily adopt the proposed model by establishing an incentive mechanism
to encourage green users and complementors to join the digital platform ecosystem. Future
research will be oriented toward the investigation of this motivational mechanism.
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Banytė, Jūratė, Lina Brazionienė, and Agnė Gadeikienė. 2010. Investigation of green consumer profile: A case of Lithuanian market of

eco-friendly food products. Ekonomika ir Vadyba 15: 374–83.
Barile, Sergio. 2009. Management Sistemico Vitale (Vol. 1). Torino: Giappichelli.
Barile, Sergio, Cristina Simone, and Mario Calabrese. 2017. The economies (and diseconomies) of distributed technologies. Kybernetes

46: 767–85. [CrossRef]
Barile Sergio, Roberto Grandinetti, and Cristina Simone. 2019. The rise of a new business ecosystem? Insights by the strategies of

exaptation and brokerage. In IFKAD 2019, 14th Edition of the International Forum on Knowledge Asset Dynamics. Matera: IKAM.
Barnard, Chester I. 1968. The Functions of the Executive (Vol. 11). Cambridge: Harvard University Press.
Bartumeus, Frederic, Guilherme B. Costa, Roger Eritja, Ann H. Kelly, Marceline Finda, Javier Lezaun, and Megan Vaughan. 2019.

Sustainable innovation in vector control requires strong partnerships with communities. PLoS Neglected Tropical Diseases 13: 1–5.
[CrossRef] [PubMed]

Birkin, Frank, Adrian Cashman, Lenny S.C. Koh, and Zhuangyi Liu. 2009a. New sustainable business models in China. Business
Strategy and the Environment 18: 64–77. [CrossRef]

Birkin, Frank, Thomas Polesie, and Linda Lewis. 2009b. A new business model for sustainable development: An exploratory study
using the theory of constraints in Nordic organizations. Business Strategy and the Environment 18: 277–90. [CrossRef]

Bolton, Ronan, and Matthew Hannon. 2016. Governing sustainability transitions through business model innovation: Towards a
systems understanding. Research Policy 45: 1731–42. [CrossRef]

Boons, Frank. 2009. Creating Ecological Value. An Evolutionary Approach to Business Strategies and the Natural Environment. Cheltenham:
Elgar.

Boons, Frank, Carlos Montalvo, Jaco Quist, and Marcus Wagner. 2013. Sustainable innovation, business models and economic
performance: An overview. Journal of Cleaner Production 45: 1–8. [CrossRef]

Boons, Frank, and Florian Lüdeke-Freund. 2013. Business models for sustainable innovation: State of the art and steps towards a
research agenda. Journal of Cleaner Production 45: 9–19. [CrossRef]

Boons, Frank, and Marcus Wagner. 2009. Assessing the relationship between economic and ecological performance: Distinguishing
system levels and the role of innovation. Ecological Economics 68: 1908–14. [CrossRef]

Brunnermeier, Smita, and Mark Cohen. 2003. Determinants of environmental innovation in US manufacturing industries. Journal of
Environmental Economics and Management 45: 278–93. [CrossRef]

http://doi.org/10.1177/0149206316678451
http://doi.org/10.1093/jopart/mum032
https://www.apple.com/environment/pdf/Apple_Environmental_Progress_Report_2021.pdf
https://www.apple.com/environment/pdf/Apple_Environmental_Progress_Report_2021.pdf
http://doi.org/10.2307/2295952
http://doi.org/10.1108/K-11-2016-0314
http://doi.org/10.1371/journal.pntd.0007204
http://www.ncbi.nlm.nih.gov/pubmed/31022178
http://doi.org/10.1002/bse.568
http://doi.org/10.1002/bse.581
http://doi.org/10.1016/j.respol.2016.05.003
http://doi.org/10.1016/j.jclepro.2012.08.013
http://doi.org/10.1016/j.jclepro.2012.07.007
http://doi.org/10.1016/j.ecolecon.2009.02.012
http://doi.org/10.1016/S0095-0696(02)00058-X


Adm. Sci. 2021, 11, 119 11 of 14

Busch, Christoph, Graef Inge, Hofmann Jeanette, and Annabelle Gawer. 2021. Uncovering Blindspots in the Policy Debate on Platform
Power: Final Report. Bruxelles: European Commission.

Calabrese, Mario, Antonio La Sala, and Antonio Laudando. 2020. Business platform ecosystem: Un nuovo modello organizzativo per
l’innovazione sostenibile. Corporate Governance and Research & Development Studies 2: 53–75.

Carrillo-Hermosilla, Javier, Pablo del Río, and Totti Könnölä. 2010. Diversity of eco-innovations: Reflections from selected case studies.
Journal of Cleaner Production 18: 1073–83. [CrossRef]

Castells, Manuel. 2011. The Rise of the Network Society (Vol. 12). New York: John Wiley and Sons.
Cenamor, Javier, and Johan Frishammar. 2021. Openness in platform ecosystems: Innovation strategies for complementary products.

Research Policy 50: 104148. [CrossRef]
Charter, Martin, Casper Gray, Tom Clark, and Tim Woolman. 2008. Review: The role of business in realizing sustainable consumption

and production. In Perspectives on Radical Changes to Sustainable Consumption and Production. System Innovation for Sustainability.
Edited by Arnold Tukker, Martin Charter, Carlo Vezzoli, Elvind Stø and Maj Munch Andersen. Sheffield: Greenleaf, pp. 46–69.

Charter, Martin, and Tom Clark. 2007. Sustainable Innovation. Farnham, UK: The Centre for Sustainable Design. Available
online: https://www.researchgate.net/publication/228383595_Sustainable_Innovation_Key_conclusions_from_Sustainable_
Innovation_Conferences_2003-2006_organised_by_The_Centre_for_Sustainable_Design (accessed on 18 October 2021).

Cillo, Valentina, Antonio Messeni Petruzzelli, Lorenzo Ardito, and Manlio Del Giudice. 2019. Understanding sustainable innovation:
A systematic literature review. Corporate Social Responsibility and Environmental Management 26: 1012–25. [CrossRef]

Ciulli, Francesca, Ans Kolk, and Siri Boe-Lillegraven. 2019. Circularity brokers: Digital platform organizations and waste recovery in
food supply chains. Journal of Business Ethics. [CrossRef]

Colglazier, William. 2015. Sustainable development agenda: 2030. Science 349: 1048–50. [CrossRef] [PubMed]
Cusumano, Michael A., Annabelle Gawer, and David B. Yoffie. 2019. The Business of Platforms: Strategy in the Age of Digital Competition,

Innovation, and Power. New York: HarperCollins.
Davies, Andrew, and Tim Brady. 2000. Organizational capabilities and learning in complex product systems: Towards repeatable

solutions. Research Policy 29: 931–53. [CrossRef]
Dempsey, Nicola, Bramley Glen, Power Sinéad, and Caroline Brown. 2011. The social dimension of sustainable development: Defining

urban social sustainability. Sustainable Development 19: 289–300. [CrossRef]
Doganova, Liliana, and Marie Eyquem-Renault. 2009. What do business models do? Innovation devices in technology entrepreneurship.

Research Policy 38: 1559–70. [CrossRef]
Eisenmann, Thomas, Geoffrey Parker, and Marshall Van Alstyne. 2011. Platform Envelopment. Strategic Management Journal 32:

1270–85. [CrossRef]
Elkington, John. 1997. The triple bottom line. Environmental Management: Readings and Cases 2: 49–68.
Elzen, Boelie, Frank W. Geels, and Kenneth Green. 2004. System Innovation and the Transition to Sustainability. Cheltenham and

Northampton: Edward Elgar.
Esposito De Falco, Salvatore, Antonio Renzi, Beatrice Orlando, and Nicola Cucari. 2017. Open collaborative innovation and digital

platforms. Production Planning and Control 28: 1344–53. [CrossRef]
EC (European Commission). 2007. Competitiveness and Innovation Framework Programme (2007 to 2013) Brussels. Available online:

https://ec.europa.eu/cip/ (accessed on 20 June 2021).
EC (European Commission). 2008. Call for Proposals under the Eco-Innovation 2008 Programme. Brussels: DG Environment.
EC (European Commission). 2009. Eco Design Your Future. How Eco Design Can Help the Environment by Making Products Smarter.

Brussels: European Commission Directorate-General Enterprise and Industry, Directorate-General Energy.
EC (European Commission). 2010. Europe 2020: A Strategy for Smart, Sustainable and Inclusive Growth. Brussels: European Commission.
Evans, David. 2003. Some empirical aspects of multi-sided platform industries. Review of Network Economics 2: 1–19. [CrossRef]
Floridi, Luciano. 2020. Il Verde e il Blu: Idee Ingenue per Migliorare la Politica. Milan: Raffaello Cortina Editore.
Foxon, Tim, and Peter Pearson. 2008. Overcoming barriers to innovation and diffusion of cleaner technologies: Some features of a

sustainable innovation policy regime. Journal of Cleaner Production 16 S1: S148–S161. [CrossRef]
Frenken, Koen, Malte Schwoon, Floortje Alkemade, and Marko Hekkert. 2007. A Complex Systems Methodology to Transition

Management. Paper presented at the DRUID Summer Conference 2007, CBS, Copenhagen, Denmark, June 18–20.
Fulmer, Smithey Ingrid. 2012. Editor’s comments: The craft of writing theory articles—Variety and similarity. Academi of Management

Review 37: 327–31. [CrossRef]
Gawer, Annabelle. 2011. Platforms, Markets and Innovation. Cheltenham: Edward Elgar.
Gawer, Annabelle. 2014. Bridging differing perspectives on technological platforms: Toward an integrative framework. Research Policy

43: 1239–49. [CrossRef]
Gawer, Annabelle. 2020. Digital platforms’ boundaries: The interplay of firm scope, platform sides, and digital interfaces. Long Range

Planning 54: 1–16. [CrossRef]
Gawer, Annabelle, and Michael A. Cusumano. 2002. Platform Leadership: How Intel, Microsoft, and Cisco Drive Industry Innovation. Boston:

Harvard Business School Press.
Gawer, Annabelle, and Michael A. Cusumano. 2013. Industry Platforms and Ecosystem Innovation. Journal of Product Innovation

Management 31: 417–33.

http://doi.org/10.1016/j.jclepro.2010.02.014
http://doi.org/10.1016/j.respol.2020.104148
https://www.researchgate.net/publication/228383595_Sustainable_Innovation_Key_conclusions_from_Sustainable_Innovation_Conferences_2003-2006_organised_by_The_Centre_for_Sustainable_Design
https://www.researchgate.net/publication/228383595_Sustainable_Innovation_Key_conclusions_from_Sustainable_Innovation_Conferences_2003-2006_organised_by_The_Centre_for_Sustainable_Design
http://doi.org/10.1002/csr.1783
http://doi.org/10.1007/s10551-019-04160-5
http://doi.org/10.1126/science.aad2333
http://www.ncbi.nlm.nih.gov/pubmed/26339011
http://doi.org/10.1016/S0048-7333(00)00113-X
http://doi.org/10.1002/sd.417
http://doi.org/10.1016/j.respol.2009.08.002
http://doi.org/10.1002/smj.935
http://doi.org/10.1080/09537287.2017.1375143
https://ec.europa.eu/cip/
http://doi.org/10.2202/1446-9022.1026
http://doi.org/10.1016/j.jclepro.2007.10.011
http://doi.org/10.5465/amr.2012.0026
http://doi.org/10.1016/j.respol.2014.03.006
http://doi.org/10.1016/j.lrp.2020.102045


Adm. Sci. 2021, 11, 119 12 of 14

Geels, Frank W. 2005. Technological Transitions and System Innovations; A Co-Evolutionary and Socio-Technical Analysis. Cheltenham:
Edward Elgar.

Genus, Audley, and Anne-Marie Coles. 2008. Rethinking the multi-level perspective of technological transitions. Research Policy 37:
1436–45. [CrossRef]

Gilson, Lucy L., and Caren B. Goldberg. 2015. Editors’ comment: So, what is a conceptual paper? Group and Organization Management
40: 127–30. [CrossRef]

Godin, Benoît, and Gérald Gaglio. 2019. How does innovation sustain ‘sustainable innovation’? In Handbook of Sustainable Innovation.
Cheltenham: Edward Elgar Publishing.

Greenfield, Adam. 2017. Radical Technologies: The Design of Everyday Life. London: Verso Books.
Grin, John, Jan Rotmans, and Johan Schot. 2010. Transitions to Sustainable Development: New Directions in the Study of Long Term

Transformative Change. New York and Oxon: Routledge.
Hall, Jeremy, and Woodrow W. Clark. 2003. Introduction to the special issue on environmental innovation. Journal of Cleaner Production

11: 343–46. [CrossRef]
Hall, Jeremy, and Harrie Vredenburg. 2003. The challenges of sustainable development innovation. MIT Sloan Management Review 45:

61–68.
Hart, Stuart L., and Mark B. Milstein. 1999. Global sustainability and the creative destruction of industries. Sloan Management Review

41: 23–33.
Hawken, Paul, Amory Lovins, and Hunter L. Lovins. 1999. Natural Capitalism. London: Routledge.
Hein, Andreas, Maximilian Schreieck, Tobias Riasanow, David Soto Setzke, Manuel Wiesche, Markus Böhm, and Helmit Krcmar. 2020.

Digital platform ecosystems. Electronic Markets 30: 87–98. [CrossRef]
Hekkert, Marko, Roald Suurs, Simona Negro, Stephan Kuhlmann, and Ruud Smits. 2007. Functions of innovation systems: A new

approach for analyzing technological change. Technological Forecasting and Social Change 74: 413–32. [CrossRef]
Henderson, Rebecca, and Kim Clark. 1990. Architectural innovation: The reconfiguration of existing product technologies and the

failure of established firms. Administrative Science Quarterly 35: 9–30. [CrossRef]
Hirschheim, Rudy. 2008. Some guidelines for the critical reviewing of conceptual papers. Journal of the Association for Information

Systems 9: 432–41. [CrossRef]
Hsieh, Ying-Che, Kuo-Yi Lin, Chao Lu, and Ke Rong. 2017. Governing a sustainable business ecosystem in Taiwan’s circular economy:

The story of spring pool glass. Sustainability 9: 1068. [CrossRef]
Jaakkola, Elina. 2020. Designing conceptual articles: Four approaches. AMS Review 10: 18–26. [CrossRef]
Jacobides Michael, Carmelo Cennamo, and Annabelle Gawer. 2018. Towards a theory of ecosystems. Strategic Management Journal 39:

2255–76. [CrossRef]
Jaffe, Adam B., and Karem Palmer. 1997. Environmental Regulation and Innovation: A Panel Data Study. The Review of Economics and

Statistics 79: 610–19. [CrossRef]
Jovanovic, Marin, David Sjödin, and Vinit Parida. 2021. Co-evolution of platform architecture, platform services, and platform

governance: Expanding the platform value of industrial digital platforms. Technovation 102218. [CrossRef]
Kapoor, Kawaljeet, Ali Ziaee Bigdeli, Yogesh K. Dwivedi, Andreas Schroeder, Ahmad Beltagui, and Tim Baines. 2021. A socio-technical

view of platform ecosystems: Systematic review and research agenda. Journal of Business Research 128: 94–108. [CrossRef]
Kemp, René, and Massimiliano Volpi. 2008. The diffusion of clean technologies: A review with suggestions for future diffusion

analysis. Journal of Cleaner Production 16 S1: S14–S21. [CrossRef]
Kirschten, Uta. 2005. Sustainable innovation networks: Conceptual framework and institutionalization. Progress in Industrial Ecology e

An International Journal 2: 132–47. [CrossRef]
Kley, Fabian, Christian Lerh, and David Dallinger. 2011. New business models for electric cars: A holistic approach. Energy Policy 39:

3392–403. [CrossRef]
Köhler, Jonathan, Frank W. Geels, Florian Kern, Jochen Markard, Elsie Onsongo, Anna Wieczorek, Floortje Alkemade, Flor Avelino,

Anna Bergek, Frank Boons, and et al. 2019. An agenda for sustainability transitions research: State of the art and future directions.
Environmental Innovation and Societal Transitions 31: 1–32. [CrossRef]

Kolk, Ans, and Francesca Ciulli. 2020. The potential of sustainability-oriented digital platform multinationals: A comment on the
transitions research agenda. Environmental Innovation and Societal Transitions 34: 355–358. [CrossRef]

Kretschmer, Tobias, Aija Leiponen, Melissa Schilling, and Gurneeta Vasudeva. 2020. Platform ecosystems as meta-organizations:
Implications for platform strategies. Strategic Management Journal 2020: 1–20. [CrossRef]

Kuhn, Thomas. 1962. The Structure of Scientific Revolutions. Chicago: University of Chicago Press.
Larson, Andrea L. 2000. Sustainable innovation through an entrepreneurship lens. Business Strategy and the Environment 9: 304–17.

[CrossRef]
Latour, Bruno. 2020. La Sfida di Gaia: Il Nuovo Regime Climatico. Sesto San Giovanni (Milano): Maltemi Editore.
Ludbrook, Frances, Katarina Frajtova Michalikova, Zdenka Musova, and Petr Suler. 2019. Business models for sustainable innovation

in industry 4.0: Smart manufacturing processes, digitalization of production systems, and data-driven decision making. Journal of
Self-Governance and Management Economics 7: 21–26.

Lukka, Kari, and Eija Vinnari. 2014. Domain theory and method theory in management accounting research. Accounting, Auditing and
Accountability Journal 27: 1308–38. [CrossRef]

http://doi.org/10.1016/j.respol.2008.05.006
http://doi.org/10.1177/1059601115576425
http://doi.org/10.1016/S0959-6526(02)00070-7
http://doi.org/10.1007/s12525-019-00377-4
http://doi.org/10.1016/j.techfore.2006.03.002
http://doi.org/10.2307/2393549
http://doi.org/10.17705/1jais.00167
http://doi.org/10.3390/su9061068
http://doi.org/10.1007/s13162-020-00161-0
http://doi.org/10.1002/smj.2904
http://doi.org/10.1162/003465397557196
http://doi.org/10.1016/j.technovation.2020
http://doi.org/10.1016/j.jbusres.2021.01.060
http://doi.org/10.1016/j.jclepro.2007.10.019
http://doi.org/10.1504/PIE.2005.006781
http://doi.org/10.1016/j.enpol.2011.03.036
http://doi.org/10.1016/j.eist.2019.01.004
http://doi.org/10.1016/j.eist.2019.12.008
http://doi.org/10.1002/smj.3250
http://doi.org/10.1002/1099-0836(200009/10)9:5&lt;304::AID-BSE255&gt;3.0.CO;2-O
http://doi.org/10.1108/AAAJ-03-2013-1265


Adm. Sci. 2021, 11, 119 13 of 14

Lupova-Henry, Evgeniya, and Nicola Francesco Dotti. 2019. Governance of sustainable innovation: Moving beyond the hierarchy-
market-network trichotomy? A systematic literature review using the ‘who-how-what’framework. Journal of Cleaner Production
210: 738–48. [CrossRef]

Mahajan, Vijay. 2010. Innovation Diffusion. Wiley International Encyclopedia of Marketing. Available online: https://onlinelibrary.wiley.
com/doi/abs/10.1002/9781444316568.wiem01026?__cf_chl_jschl_tk__=pmd_2Owss5LJAC3mKOjzSxjXVQHATbrPSweSvQEv7
aAd0ZQ-1634292098-0-gqNtZGzNAiWjcnBszQg9 (accessed on 18 October 2021). [CrossRef]

Malerba, Franco. 2002. Sectoral systems of innovation and production. Research Policy 31: 247–64. [CrossRef]
Mattila, Malla, Nina Mesiranta, and Anna Heikkinen. 2020. Platform-based sustainable business models: Reducing food waste in food

services. International Journal of Entrepreneurship and Innovation Management 24: 249–65. [CrossRef]
McIntyre, David, Arati Srinivasan, Allan Afuah, Annabelle Gawer, and Thomas Kretschmer. 2020. Multi-sided platforms as new

organizational forms. Academy of Management Perspectives. [CrossRef]
Montalvo, Carlos. 2008. General wisdom concerning the factors affecting the adoption of cleaner technologies: A survey 1990–2007.

Journal of Cleaner Production 16: 7–13. [CrossRef]
Montalvo, Carlos, Fernando Diaz-Lopez, and Felix Brandes. 2011. Eco-Innovation Opportunities in Nine Sectors of the European Economy.

European Sector Innovation Watch. Brussels: European Commission, Directorate General Enterprise and Industry.
OECD. 2009. Eco-Innovation in Industry—Enabling Green Growth. Paris: OECD.
OECD. 2010. Eco-Innovation in Industry: Enabling Green Growth, OECD Studies on Environmental Innovation. Paris: OECD Publishing.
OECD. 2011a. Better Policies to Support Eco-Innovation, OECD Studies on Environmental Innovation. Paris: OECD Publishing.
OECD. 2011b. Verso una crescita verde. Una sintesi per i responsabili politici Maggio 2011. Testo Disponibile al Seguente Indirizzo.

Available online: https://www.oecd.org/greengrowth/48536972.pdf (accessed on 14 October 2021).
OECD. 2012. The future of eco-innovation: The Role of Business Models in Green Transformation, Background. Paper presented at the

OECD/European Commission/Nordic Innovation Joint Workshop, Copenhagen, Denmark, January 19–20.
Okkonen, Lasse, and Niko Suhonen. 2010. Business models of heat entrepreneurship in Finland. Energy Policy 38: 3443–52. [CrossRef]
Ozalp, Hakan, Carmelo Cennamo, and Annabelle Gawer. 2018. Disruption in platform-based ecosystems. Journal of Management

Studies 55: 1203–41. [CrossRef]
Panico, Claudio, and Carmelo Cennamo. 2020. User preferences and strategic interactions in platform ecosystems. Strategic Management

Journal 2020: 1–23. [CrossRef]
Parker, Geoffrey, and Marshall Van Alstyne. 2012. A Digital Postal Platform: Definitions and a Roadmap. MIT Center for Digital Business,

Working Paper. Available online: https://www.ipc.be/~{}/media/documents/public/markets/mit_white-paper_digital_postal_
platform.pdf (accessed on 1 June 2021).

Parker, Geoffrey, and Marshall Van Alstyne. 2018. Innovation, Openness and Platform Control. Management Science 64: 3015–32.
[CrossRef]

Parker, Geoffrey, Marshall Van Alstyne, and Xiaoyue Jiang. 2017. Platform Ecosystems: How Developers Invert the Firm. MIS Quarterly
41: 255–66. [CrossRef]

Petticrew, Mark, and Helen Roberts. 2008. Systematic Reviews in the Social Sciences: A Practical Guide. New York: John Wiley and Sons.
Porter, Michael, and Mark Kramer. 2011. Creating shared value. How to reinvent capitalism -and unleash the wave of innovation and

growth. Harvard Business Review 17: 1–17.
Prahalad, Coimbatore Krishnarao. 2005. The Fortune at the Bottom of the Pyramid. Eradicating Poverty Through Profits. Upper Saddle

River: Wharton School Publ.
Prahalad, Coimbatore Krishnarao, and Stuart L. Hart. 2002. The Fortune at the Bottom of the Pyramid. Strategy and Business (Reprint)

26: 1–14. [CrossRef]
Rogers, Mark. 1998. The Definition and Measurement of Innovation. Available online: http://citeseerx.ist.psu.edu/viewdoc/

download?doi=10.1.1.194.4269&rep=rep1&type=pdf (accessed on 14 October 2021).
Saint-Jean, Maïder. 2008. Polluting emissions standards and clean technology trajectories under competitive selection and supply

chain pressure. Journal of Cleaner Production 16 S1: S113–S123. [CrossRef]
Schaltegger, Stefan, and Marcus Wagner. 2011. Sustainable entrepreneurship and sustainability innovation: Categories and Interactions.

Business Strategy and the Environment 20: 222–37. [CrossRef]
Schaltegger, Stefan, Erik G. Hansen, and Florian Lüdeke-Freund. 2016a. Business models for sustainability: Origins, present research,

and future avenues. Organization & Environment 29: 3–10.
Schaltegger, Stefan, Lüdeke-Freund Florian, and Erik G. Hansen. 2016b. Business models for sustainability: A co-evolutionary analysis

of sustainable entrepreneurship, innovation, and transformation. Organization & Environment 29: 264–289.
Schneider, Sabrina, and Thomas Clauß. 2020. Business models for sustainability: Choices and consequences. Organization & Environment

33: 384–407.
Schumpeter, Joseph. 1934. The Theory of Economic Development. Cambridge: Harvard University Press.
Seelos, Christian, and Johanna Mair. 2005. Social entrepreneurship: Creating new business models to serve the poor. Business Horizons

48: 241–46. [CrossRef]
Seelos, Christian, and Johanna Mair. 2007. Profitable business models and market creation in the context of deep poverty: A strategic

view. Academy of Management Perspectives 21: 49–63. [CrossRef]

http://doi.org/10.1016/j.jclepro.2018.11.068
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781444316568.wiem01026?__cf_chl_jschl_tk__=pmd_2Owss5LJAC3mKOjzSxjXVQHATbrPSweSvQEv7aAd0ZQ-1634292098-0-gqNtZGzNAiWjcnBszQg9
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781444316568.wiem01026?__cf_chl_jschl_tk__=pmd_2Owss5LJAC3mKOjzSxjXVQHATbrPSweSvQEv7aAd0ZQ-1634292098-0-gqNtZGzNAiWjcnBszQg9
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781444316568.wiem01026?__cf_chl_jschl_tk__=pmd_2Owss5LJAC3mKOjzSxjXVQHATbrPSweSvQEv7aAd0ZQ-1634292098-0-gqNtZGzNAiWjcnBszQg9
http://doi.org/10.1002/9781444316568.wiem01026
http://doi.org/10.1016/S0048-7333(01)00139-1
http://doi.org/10.1504/IJEIM.2020.108258
http://doi.org/10.5465/amp.2018.0018
http://doi.org/10.1016/j.jclepro.2007.10.002
https://www.oecd.org/greengrowth/48536972.pdf
http://doi.org/10.1016/j.enpol.2010.02.018
http://doi.org/10.1111/joms.12351
http://doi.org/10.1002/smj.3149
https://www.ipc.be/~{}/media/documents/public/markets/mit_white-paper_digital_postal_platform.pdf
https://www.ipc.be/~{}/media/documents/public/markets/mit_white-paper_digital_postal_platform.pdf
http://doi.org/10.1287/mnsc.2017.2757
http://doi.org/10.25300/MISQ/2017/41.1.13
http://doi.org/10.19177/reen.v1e220081-23
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.194.4269&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.194.4269&rep=rep1&type=pdf
http://doi.org/10.1016/j.jclepro.2007.10.009
http://doi.org/10.1002/bse.682
http://doi.org/10.1016/j.bushor.2004.11.006
http://doi.org/10.5465/amp.2007.27895339


Adm. Sci. 2021, 11, 119 14 of 14

Seuring, Stefan, and Martin Müller. 2008. From a Literature Review to a Conceptual Framework for Sustainable Supply Chain
Management. Journal of Cleaner Production 16: 1699–710. [CrossRef]

Simone, Cristina, Antonio La Sala, and Marta Maria Montella. 2017. The rise of P2P ecosystem: A service logics amplifier for value
co-creation. The TQM Journal 29: 863–80. [CrossRef]

Simone, Cristina, Antonio La Sala, and Antonio Laudando. 2020. Le industry platforms: Dalla nascita alla strategia degli ologrammi.
Corporate Governance and Research and Development Studies 1: 135–57. [CrossRef]

Smith, Adrian, Jan Peyer Voss, and John Rin. 2010. Innovation studies and sustainability transitions: The allure of the multi-level
perspective and its challenges. Research Policy 39: 435–48. [CrossRef]

Smorodinskaya, Nataliya, Martha Russell, Daniel Katukov, and Kaisa Still. 2017. Innovation ecosystems vs. innovation systems in
terms of collaboration and co-creation of value. Paper present at the 50th Hawaii International Conference on System Sciences,
Village, HI, USA, January 4–7.

Stubbs, Wendy, and Chris Cocklin. 2008. Conceptualizing a ‘sustainability business model’. Organisation and Environment 21: 103–27.
[CrossRef]

Taleb, Nassim Nicholas. 2010. The Black Swan: The Impact of the Highly Improbable. London: Penguin.
Taleb, Nassim Nicholas. 2012. Antifragile: Things That Gain from Disorder. London: Penguin.
Taleb, Nassim Nicholas. 2018. Rischiare Grosso. Milano: Il Saggiatore.
Teece, David J. 2010. Business Models, Business Strategy and Innovation. Long Range Planning 43: 172–94. [CrossRef]
Teece, David J. 2016. Business ecosystem. In The Palgrave Encyclopedia of Strategic Management. Edited by Mie Augier and David Teece.

London: Palgrave Macmillan, pp. 1–4. [CrossRef]
Tiwana, Amrit. 2013. Platform Ecosystems: Aligning Architecture, Governance, and Strategy. Waltham: El Sevier.
Truffer, Bernhard. 2003. User-led innovation processes: The development of professional car sharing by environmentally concerned

citizens. Innovation 16: 139–54. [CrossRef]
Tsujimoto, Masaharu, Yuya Kajikawa, Junichi Tomita, and Yoichi Matsumoto. 2018. A review of the ecosystem concept—Towards

coherent ecosystem design. Technological Forecasting and Social Change 136: 49–58. [CrossRef]
Tukker, Arnold, and Ursula Tischner, eds. 2006. New Business for Old Europe: Product-Service Development, Competitiveness and

Sustainability. Sheffield: Greenleaf.
Tukker, Arnold, Martin Charter, Carlo Vezzoli, Eivind Stø, and Maj Munch Andersen, eds. 2008. Perspectives on Radical Changes to

Sustainable Consumption and Production. Sheffield: Greenleaf.
United Nations. 1997. Glossary of Environment Statistics, Studies in Methods, Series F, No. 67. New York: United Nations.
United Nations. 1987. Report of the World Commission on Environment and Development Our Common Future. New York: United Nations.
United Nations. 2015. Transforming Our World: The 2030 Agenda for Sustainable Development 2015. Available online:

https://sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for%20Sustainable%20Development%
20web.pdf (accessed on 14 October 2021).

Van Dijck, José, Thomas Poell, and Martijn De Waal. 2018. The Platform Society: Public Values in a Connective World. Oxford: Oxford
University Press.

Van Geenhuizen, Marina, and Qing Ye. 2014. Responsible innovators: Open networks on the way to sustainability transitions.
Technological Forecasting and Social Change 87: 28–40. [CrossRef]

Visser, Remco, Mat Jongen, and Gerard Zwetsloot. 2008. Business-driven innovations: Towards more sustainable chemical products.
Journal of Cleaner Production 16 S1: S85–S94. [CrossRef]

Wagner, Marcus, ed. 2012. Entrepreneurship, Innovation and Sustainability. Sheffield: Greenleaf.
Weber, Marcus, and Jens Hemmelskamp, eds. 2005. Towards Environmental Innovation Systems. Berlin: Springer.
Wells, Peter. 2008. Alternative business models for a sustainable automotive industry. In Perspectives on Radical Changes to Sustainable

Consumption and Production 1. System Innovation for Sustainability. Edited by Arnold Tukker, Martin Charter, Carlo Vezzoli, Eivind
Stø and Maj Munch Andersen. Sheffield: Greenleaf, pp. 80–98.

West, Geoffrey B. 2017. Scale: The Universal Laws of Growth, Innovation, Sustainability, and the Pace of Life in Organisms, Cities, Economies,
and Companies. London: Penguin.

Wever, Renee, Jaco Quist, Arnold Tukker, J. Woudstra, Frank Boons, and N. Beute. 2010. Knowledge collaboration and learning
for sustainable innovation. Paper present at the ERSCP-EMSU 2010 Conference, Delft, The Netherlands, October 25–29.
ISBN 9789051550658.

Wu, Kuo Jui, Ching Jong Liao, Ming Lang Tseng, Ming K. Lim, Jiayao Hu, and Kimhua Tan. 2017. Toward sustainability: Using big
data to explore the decisive attributes of supply chain risks and uncertainties. Journal of Cleaner Production 142: 663–76. [CrossRef]

Yablonsky, Sergey, ed. 2018. Multi-Sided Platforms (MSPs) and Sharing Strategies in the Digital Economy: Emerging Research and
Opportunities: Emerging Research and Opportunities. Hershey: IGI Global.

Yunus, Muhammad, Bertrand Moingeon, and Laurence Lehmann-Ortega. 2010. Building Social Business Models: Lessons from the
Grameen Experience. Long Range Planning 43: 308–32. [CrossRef]

Zott, Christoph, and Raphael Amit. 2010. Business model design: An activity system perspective. Long Range Planning 43: 216–26.
[CrossRef]

http://doi.org/10.1016/j.jclepro.2008.04.020
http://doi.org/10.1108/TQM-04-2017-0047
http://doi.org/10.3280/cgrds1-2020oa10097
http://doi.org/10.1016/j.respol.2010.01.023
http://doi.org/10.1177/1086026608318042
http://doi.org/10.1016/j.lrp.2009.07.003
http://doi.org/10.1007/978-1-349-94848-2_724-1
http://doi.org/10.1080/13511610304517
http://doi.org/10.1016/j.techfore.2017.06.032
https://sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for%20Sustainable%20Development%20web.pdf
https://sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for%20Sustainable%20Development%20web.pdf
http://doi.org/10.1016/j.techfore.2014.06.001
http://doi.org/10.1016/j.jclepro.2007.10.007
http://doi.org/10.1016/j.jclepro.2016.04.040
http://doi.org/10.1016/j.lrp.2009.12.005
http://doi.org/10.1016/j.lrp.2009.07.004

	Introduction 
	Methodological Note 
	Literature Review 
	The Rise of a New Business Model: The Digital Platform Ecosystem 
	Sustainable Innovation 
	Merging Business Model and Sustainable Innovation 

	Discussion 
	Implications and Conclusions 
	References

