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Abstract

Open Innovation and Sustainability-Oriented Innovation are undoubtedly two of the most debated
topics of the last decades, gaining the interest of policymakers, practitioners, and scholars all over the
world. Even if they have been usually described as two independent research fields, there are some
emblematic examples presenting interplay and synergy between these topics, represented either by
the hybrid perspectives of Open Sustainable Innovation, i.e., the Open Innovation approach acting as
an enabler of Sustainability-Oriented Innovation, and Sustainable Open Innovation, which instead
analyzes how firms developing Sustainability-Oriented Innovation also adopt the Open Innovation
approach. On the basis of these two perspectives and through a systematic literature review, this paper
investigates the relationships between the Open Innovation and Sustainability-Oriented Innovation
approaches and frames these relationships by developing an innovative framework, which highligths
the main aspects characterizing the hybrid perspectives of Open Sustainable Innovation and
Sustainable Open Innovation. The proposed framework highlights the Open Innovation practices and
strategies enabling Sustainability-Oriented Innovation, as well as the contextual factors enabling both
practices and strategies for Sustainability-Oriented Innovation. In addition, it shows how firms
developing Sustainability-Oriented Innovation have a similar orientation towards the adoption of the
Open Innovation approach both in terms of how they engage stakeholders, and the innovation
capabilities they develop. Finally, a research agenda identifying the central issues and the key
research gaps is offered for further development in future studies.
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Introduction

Open Innovation and Sustainability-Oriented Innovation are among the most important
approaches stimulating the academic debate in recent years (Erik G Hansen & GrolRe-dunker, 2013;
Lazzarotti & Manzini, 2009; West & Bogers, 2014), having progressively gained the interest of
policymakers, practitioners, and societies all over the world (Ahn et al., 2019; Calabrese et al., 2018;
Neutzling et al., 2018). On the one hand, Open Innovation theorizes and analyzes how firms expand
their innovation process far beyond their boundaries by using external technology and knowledge
flows to improve the success of innovation efforts (Chesbrough, 2006). Therefore, Open Innovation
can especially support firms to generate several benefits. Among others, it is worth mentioning that
Open Innovation allows for accelerating the time-to-market process, enriches the know-how of the
firms, increases the market success of innovative products and the access to foreign markets, and
shares the risk and cost (Urbinati et al., 2021). On the other hand, Sustainability-Oriented Innovation
involves making intentional changes to a firm’s philosophy and values by integrating ecological and
social aspects into its products, processes, and organizational structure (Choi et al., 2018; Schoenherr
& Talluri, 2012), serving the specific purpose of generating social and environmental values, as well
as economic returns (Adams et al., 2016; Guo et al., 2020).

Since the first theorization of Open Innovation by Chesbrough (2003), it has been demonstrated
that firms need to innovate to stay competitive in the market, and that collaborations are at the core
of openness, allowing them to innovate effectively and efficiently (Bogers et al., 2017; Chesbrough
& Bogers, 2014). In parallel, scholars have noted that collaborations are at the core of Sustainability-
Oriented Innovation, particularly because of the disruptiveness of sustainability-oriented outcomes,
which extend beyond individual firm boundaries (Wiener et al., 2020). Collaborations for innovation
(Barringer, 2000; Murphy & Arenas, 2010) and especially for Sustainability-Oriented Innovation
(Savage et al., 2010) are considered critical also from the macro-economic perspective, since they
can drive radical sustainable changes and promote ethical considerations to create jobs, economic
value, and reduce environmental impacts (Fassin, 2000; Goodman et al., 2017).

Although research on Sustainability-Oriented Innovation suggests that sustainability-oriented
outcomes may benefit from the implementation of Open Innovation practices, such as the case of
alliances with external stakeholders, very few studies have tapped into the intersection of these pieces
of literature to investigate the relationships between Open Innovation and Sustainability-Oriented

Innovation. Indeed, very limited contributions are available about how the Open Innovation approach
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may act as an enabler of Sustainability-Oriented Innovation (Inigo et al., 2020), and, to the best of
the authors’ knowledge, even less is the scientific attempt that analyzes how firms developing
Sustainability-Oriented Innovation also adopt the Open Innovation approach (Du et al., 2022).

To address the identified research gap, a systematic literature review is conducted in the current
research to achieve two main objectives: investigating the relationships between the Open Innovation
and Sustainability-Oriented Innovation approaches, and accordingly, framing these relationships
through the development of an innovative framework, which highlights the main aspects
characterizing the hybrid perspectives of Open Sustainable Innovation and Sustainable Open
Innovation. Indeed, the proposed framework conceptualizes the relationships between Open
Innovation and Sustainability-Oriented Innovation both in the case where the Open Innovation
approach acts as an enabler of Sustainability-Oriented Innovation (i.e., Open Sustainable Innovation)
and in the case where the research analyzes how firms developing Sustainability-Oriented Innovation
also adopt the Open Innovation approach (i.e., Sustainable Open Innovation). Findings show that in
the case of Open Sustainable Innovation, three main research areas emerge, including the Open
Innovation practices (inbound and outbound) enabling Sustainability-Oriented Innovation, the Open
Innovation strategies enabling Sustainability-Oriented Innovation, and the contextual factors (internal
or firm-related, and external or industry-related) enabling both practices and strategies for
Sustainability-Oriented Innovation. In the case of Sustainable Open Innovation, two main research
areas emerge, including stakeholder engagement, and innovation capabilities. In this regard, firms
developing Sustainability-Oriented Innovation show a similar orientation towards the adoption of the
Open Innovation approach both in terms of how they engage stakeholders in their innovation activity,
and the innovation capabilities they develop.

Our study offers therefore relevant contributions to better understand the state-of-the-art at the
intersection between Open Innovation and Sustainability-Oriented Innovation and traces future
research perspectives. Furthermore, practitioners can benefit from the proposed framework by using
it as an instrument for designing Open Innovation strategies and practices aimed at developing
Sustainability-Oriented Innovation.

The remained of the paper is organized as follows. First, the two considered topics are
conceptualized, with an overall presentation of both the Open Innovation and Sustainability-Oriented
Innovation approaches. Then, the research methodology is described in detail, followed by the results
of the systematic literature review. The proposed framework is presented and discussed afterward,
and the central issues and the key research gaps at the intersection between Open Innovation and
Sustainability-Oriented Innovation are summarized in a research agenda. Finally, conclusions,

limitations, and avenues for future studies are offered.
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Topics conceptualization

This research is placed based on two main concepts, namely Open Innovation and Sustainability-
Oriented Innovation. In the following sub-sections, the main definitions and dynamics of these
concepts, as well as the hybrid perspectives of Open Sustainable Innovation and Sustainable Open

Innovation are presented and discussed.

Open Innovation: practices, strategies, and contextual factors

Open Innovation has been defined as “a distributed innovation process based on purposively
managed knowledge flows across organizational boundaries, using pecuniary and non-pecuniary
mechanisms in line with the organization’s business model” (Chesbrough & Bogers, 2014).

Chesbrough (2003) identified two separate practices utilizing external innovations internally and
externally commercializing internal innovations, named ‘inbound open innovation’ (or ‘outside—in’)
and ‘outbound open innovation’ (or ‘inside-out’), respectively (see for example, Hu et al., 2015;
Spithoven et al., 2010). Moreover, it has been seen that firms often combine these inbound and
outbound practices in a coupled model (Enkel et al., 2009). The inbound open innovation practice
especially refers to the absorption and internal use of external knowledge to exploit the discoveries
of new ideas, which can happen, for example, through exploiting licensing-in, joint development
agreements, and firm acquisitions. Conversely, the outbound open innovation practice investigates
the outside environment to access the commercialization of a specific technology. This can happen,
for instance, through exploiting licensing-out, equity investments, and spin-offs (Elia et al., 2020).

In addition, the Open Innovation approach can exploit pecuniary and non-pecuniary mechanisms
(Chesbrough & Bogers, 2014), depending, respectively, on the presence or absence of financial
resources involved in the process of exchange (Dahlander & Gann, 2010). Accordingly, the possible
combinations between the inbound-outbound practices and the related pecuniary and non-pecuniary
mechanisms of Open Innovation have been identified by Dahlander and Gann (2010), resulting in
proposing four types of Open Innovation strategies, including acquiring (inbound Open Innovation —
pecuniary), sourcing (inbound Open Innovation — non-pecuniary), selling (outbound Open Innovation
— pecuniary), and revealing (outbound Open Innovation — non-pecuniary).

In addition to the Open Innovation strategies and practices, few studies have emphasized the role
played by internal and external contextual characteristics enabling the same strategies and practices,
and consequently, the Open Innovation performance of firms (Huizingh, 2011). Internal contextual
factors are related to organizational features, such as the culture and the entrepreneurial or

intrapreneurial mindset, while external contextual factors are represented by socio-economic
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environmental trajectories, such as globalization and technology development, as well as
policymaking initiatives, such as norms and regulations.

Researchers in the field of Open Innovation have mostly discussed Open Innovation practices (i.e.,
inbound, outbound, and coupled), Open Innovation strategies (i.e., acquiring, sourcing, selling, and
revealing), and contextual factors (internal or external) in relation with the development of more
traditional innovations, such as incremental or radical innovations (Inauen & Schenker-Wicki, 2012;
Kobarg et al., 2019), while neglecting, for example, their role for developing Sustainability-Oriented
Innovation. Hence, very few studies provide empirical examples and theoretical efforts related to the
adoption of Open Innovation for the development of sustainable products. In a recent research
conducted by Bogers et al. (2020), the authors describe how the Danish beer manufacturer, Carlsberg,
has developed the Green Fiber Bottle as part of its sustainability program through an Open Innovation
approach. In addition, Cappa et al. (2019) highlight the importance of personal and social rewards in
supporting the open sustainable innovation framework to generate sustainable and innovative
outcomes. Morevoer, existing research acknowledges Big Data as an Open Innovation source to
accelerate the innovation process within organizations through using purposive knowledge inflows
and outflows (Del Vecchio et al., 2018). Moreover, Rauter et al. (2019), in a study about the role of
Open Innovation partners in improving sustainability innovation performance, show that in addition
to universities and customers, as well-known partners, intermediaries, and Non-Governamental
Organizations (NGOs) can strengthen innovation performance through clarifying the link between
sustainability and economic innovation performance. However, these contributions remain mostly
isolated in the current scientific research, thus suggesting that further empirical and theoretical
contributions are required to deepen the role that Open Innovation can play in the face of sustainability
transition pathways, such as the development of Sustainability-Oriented Innovation.

Sustainability-Oriented Innovation: definitions and perspectives

Innovation is a key aspect in firms, as it is aimed at refreshing products and services, renewing the
organizational structure and business model, and ensuring their survival in the long term (Savino et
al., 2017). More recently, the concept of innovation has gained much importance in scientific research
to pursue environmental and social objectives beyond the firm’s economic achievement. In this
context, the concept of Sustainability-Oriented Innovation has gained prominence, as it represents a
process or direction towards sustainability, which calls firms for developing innovations that
reconcile economic, environmental, and social goals (Cillo et al., 2019; Van Horne & Dutot, 2017).

Sustainability-Oriented Innovation has been defined in the existing literature in several ways. For
example, Tello & Yoon (2008) define sustainable innovations as “the development of new products,

processes, services and technologies that contribute to the development and well-being of human
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needs and institutions while respecting natural resources and regeneration capacities” (p. 165).
Moreover, Bos-Brouwers (2009) defines sustainable innovations as “innovations in which the
renewal or improvement of products, services, technological or organizational processes not only
delivers an improved economic performance, but also an enhanced environmental and social
performance, both in the short and long term have the capacity to generate positive social and
environmental impacts” (p. 422). Furthermore, Hansen & Grosse-Dunker (2012) define
sustainability-oriented innovation as “the commercial introduction of a new (or improved) product
(service), product-service system, or pure service which — based on a traceable (qualitative or
quantitative) comparative analysis — leads to environmental and (or) social benefits over the prior
version’s physical life cycle (‘from cradle to grave’)” (p. 1). Furthermore, Boons and Ldeke-Freund
(2013) highlight how “sustainability considerations (environmental, social, and financial)” should be
“integrated into company systems from idea generation through to Research and Development (R&D)
and commercialization” (p. 12).

More recent research highlights how Sustainability-Oriented Innovation “involves making
intentional changes to an organization’s philosophy and values, as well as to its products, processes,
or practices, to serve the specific purpose of creating and realizing social and environmental value in
addition to economic returns” (Adams et al., 2016). The research conducted by Adams et al. (2016)
mostly addresses the topic through three main perspectives: (i) a technically focused, product-oriented
view, promoting incremental adjustments in practice to address environmental challenges, (ii) the
extent to which Sustainability-Oriented Innovation thinking extends across the firm, and (iii) whether
or not innovations are internally oriented, addressing internal issues, or are designed and targeted to
impact a wider socio-economic system beyond the firm’s immediate boundaries and stakeholders. In
addition to these perspectives, Sustainability-Oriented Innovation has been mostly considered a
common ground for incumbent firms, with prior research mainly dealing with Sustainability-Oriented
Innovation in large firms (Hahn & Scheermesser, 2006; Nidumolu et al., 2009). On the contrary, few
existing contributions provide knowledge on the specificities of Sustainability-Oriented Innovation
in Small and Medium-sized Enterprises (SMEs), although these typologies of firms are increasingly
recognized as central contributors to sustainable development (Klewitz & Hansen, 2014). In
particular, SMEs possess idiosyncratic organizational structures and capabilities that allow them to
innovate differently from large, incumbent firms, especially in terms of Sustainability-Oriented
Innovation (e.g., Aragon-Correa et al., 2008).

Independent from the typology of the firm, being either a large, incumbent one or a SME, however,
scholars operating in the field of Sustainability-Oriented Innovation have mainly missed deepening

how the development of this peculiar innovation may benefit from the implementation of the Open
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Innovation approach. Indeed, to address Sustainability-Oriented Innovation, firms should think more
strongly in terms of Open Innovation as an important approach. This is while internal firm members
are often not fully aware of the full range of potential social and environmental impacts. The
interaction with a wider range of stakeholder groups (e.g., suppliers, clients, policymakers, non-
governmental organizations, community members, and local authorities) and their systematic
integration in the innovation process is key to advancing towards Sustainability-Oriented Innovation
(Erik Gunnar Hansen & Grosse-Dunker, 2012). Although Open Innovation has been mainly driven
by business objectives, societal challenges have more recently turned the attention to a wider range
of objectives to which Open Innovation is relevant (McGahan et al., 2021). In this regard, the adoption
of openness to tackle societal challenges has brought a promising avenue for research, as well as in
practice (Chalmers, 2013; Harsanto et al., 2022). Mirvis et al. (2016), in a study on corporate social
innovation, show that a huge part of the exchanged knowledge in corporate social innovation is a tacit
one, which firms develop from shared experiences and interactions. Open Innovation plays an
important role in the success of social enterprises in growing and progressing in their operations (Yun
etal., 2017). Inclusion, which can be achieved through Open Innovation practices, such as co-creation
platforms, open source, and product development partnerships, has been acknowledged as a key
principle in responsible innovation to enable an innovation that delivers societal benefits (Eppinger,
2021). Nevertheless, despite the increasing interest in Open Innovation research, the literature lacks
a clear framework of the relationship between Open Innovation and innovation processes in
organizations designed to enact a ‘transformative’ societal change or societal innovation (Tuckerman,
2022).

Hybrid perspectives of Open Sustainable Innovation and Sustainable Open

Innovation

The interplay between Open Innovation and Sustainability-Oriented Innovation has been
acknowledged in the literature (Bogers et al., 2020; Cappa et al., 2016). On the one hand, the Open
Innovation approach is characterized by practices (i.e., inbound, outbound, and coupled), strategies
(i.e., acquiring, sourcing, selling, and revealing), and contextual factors (internal or external) that can
also enable the development of Sustainability-Oriented Innovation beyond the more traditional
incremental and radical innovations (Schuurman et al., 2016). On the other hand, Sustainability-
Oriented Innovation may benefit from the openness of the firm towards external stakeholders, given
the power of Open Innovation to support sustainable innovations (Adamczyk et al., 2011). An
effective co-evaluation of Open Innovation requires the integration of evaluation capacities with

stakeholder management (Paskaleva & Cooper, 2018). Roszkowska-Menkes (2018), in defining the



relationship between Open Innovation and corporate social responsibility, identify four themes,
including employee engagement, external stakeholder engagement, open approach to corporate social
innovation, and corporate social responsibility-driven selective revealing. Building on this research,
we highlight the existing interplay between Open Innovation and Sustainability-Oriented Innovation
through the hybrid perspectives of Open Sustainable Innovation and Sustainable Open Innovation,
as depicted in Figure 1. Open Sustainable Innovation means the Open Innovation approach acting as
an enabler of Sustainability-Oriented Innovation, while Sustainable Open Innovation analyzes how
firms developing Sustainability-Oriented Innovation also adopt the Open Innovation approach.
These hybrid perspectives have been used as a theoretical guide to conduct the systematic literature
review and to subsequently develop an innovative framework aimed at framing the relationships

between Open Innovation and Sustainability-Oriented Innovation.

Research methodology

To better identify the relationships between Open Innovation and Sustainability-Oriented
Innovation, a systematic literature review was conducted based on Denyer and Tranfield (2009)
guidelines and following the PRISMA (Preferred Reporting ltems for Systematic reviews and Meta-
Analyses) framework (Liberati et al., 2009). Compared to traditional reviews, the systematic process
of reviewing the literature provides additional knowledge within a domain by comparing the body of
research through an objective process (Tranfield et al., 2003). Hence, systematic literature reviews,
as replicable tools to capture, evaluate, and synthesize the body of knowledge in scientific fields
(Perkmann et al., 2013), have been widely used in various research areas, such as sustainability
(Ranjbari et al., 2021), green innovation (Karimi Takalo et al., 2021), entrepreneurship (Capolupo et
al., 2022), and business resilience (Saad et al., 2021). In this regard, the present review beyond
systematizing the existing body of knowledge aims at identifying research gaps and defining potential
trade-offs between Open Innovation and Sustainability-Oriented Innovation to provide a guideline
for further research.

To ensure the quality of systematic reviews, (i) designing an appropriate search string, (ii) selecting
a reliable database with sufficient coverage of the scientific documents, and (iii) specifying inclusion
and exclusion criteria for selecting relevant articles from the target literature play key roles (Shams
Esfandabadi et al., 2022). On this basis, a structured search string using different combinations of the
main keywords of this study (i.e., “open innovation” and “sustainability-oriented innovation™) was
designed using Boolean operators “AND” and “OR” to collect relevant articles form the target
literature in the Scopus database. In the next steps, the collected articles were screened based on the

careful reading of their titles, abstracts, and full texts, and the most relevant articles were selected to
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be scrutinized towards achieving the aim of this research. Besides, additional relevant articles were
added to the sample through snowballing and hand-searching techniques.
The data collection process, as well as the overview of the final sample of articles analyzed in this

research, are described in the following sub-sections.

Data collection

Data were collected in two stages: (i) a systematic search in the Scopus database, and (ii)
snowballing and hand-searching. In the first stage, the Scopus database was selected as the main
database of the present review to collect the most relevant articles since Scopus is one of the most
comprehensive and largest citation databases of its kind (Magistretti et al., 2021). In comparison with
other scientific databases, Scopus provides a wider coverage of journals, since only a small portion
of scientific journals are not indexed in this database (Waltman, 2016). An initial list of keywords
based on the existing literature reviews on the topic, such as open innovation, collaborative
innovation, eco-innovation, green innovation, environmental innovation, and sustainable innovation,
was elaborated and further discussed with a review panel of three experienced academics in the field
of Open Innovation and Sustainability-Oriented Innovation. On this basis, given the objectives of this
research to address the relationships between Open Innovation and Sustainability-Oriented
Innovation, different combinations and synonyms of keywords related to these two approaches were
formulated using Boolean operators. As a result, the following search string was designed to capture
the articles from the target literature for further analysis within the title, abstract, and keywords fields:
(“open innovation” or “collaborat® innovation”) AND (“eco-innovation” OR “eco innovation” OR
“ecological innovation” OR “environmental innovation” OR “green innovation” OR “sustainab*
innovation” OR “sustainable-oriented innovation” OR “sustainable oriented innovation” OR
“sustainability-oriented innovation” OR “sustainability oriented innovation” OR “‘innovat*
sustainab*” OR “social innovation”). To ensure the quality and sufficient coverage of the collected
sample, the results were limited to only peer-reviewed research and review journal articles in the
English language, without any time restriction, resulting in a list of 212 articles. This stage of data
collection was finalized on February 6, 2023.

The collected articles were carefully screened by all authors based on their relevance to the current
research objectives and the irrelevant articles were removed. All the papers that did not present a
direct link with the possible role of Open Innovation as an enabler of Sustainability-Oriented
Innovation, or those that did not highlight whether firms developing Sustainability-Oriented
Innovation also adopted the Open Innovation approach, were excluded. In addition, only studies using
the firm as the main unit of analysis were included in the review. Moreover, articles focused on a firm

operating in a single industry and in a single country were excluded to confine the review to articles
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whose results are more generalizable (Pittaway et al., 2004; Rashman et al., 2009). The screening was
conducted first based on titles and abstracts (leading to the exclusion of 98 articles) and then based
on the full text of the papers about which the decision for inclusion could not be made according to
the title and abstract (resulting in the exclusion of 50 more articles). The overall inclusion and
exclusion criteria considered in the data collection process are presented in Table 1.

In the second stage of data collection, hand-searching and citation tracking (Adams et al., 2016)
were conducted to prevent neglecting some important phenomena that are instead captured in other
outlets or have orthodoxy in ontological or epistemological premises. As the topic that we investigate
holds great importance for practice, we decided to include a larger array of sources to ensure both
research rigor and the plurality of theories, methods, and phenomena. Consequently, 9 articles were
added to the sample at this stage and the final sample for the analysis in this review consisted of 73

articles. Figure 2 illustrates the steps taken to collect data based on the PRISMA framework.

An overview of the collected data

This section provides an overview of the selected articles in terms of the year of publication, the
geographical distribution, and the co-occurrence of the keywords. As can be seen in Figure 3, the
attention towards openness and sustainability aspects simultaneously in the innovation process has
increased from 2016 onwards. The first article in the sample, titled “Environmental innovation and
R&D cooperation: Empirical evidence from Spanish manufacturing firms” was published in 2012 by
De Marchi (2012), exploring the relationship between R&D cooperation strategies of the firms and
their propensity to introduce environmental innovations.

The selected 73 articles in the field of Open Innovation and Sustainability-Oriented Innovation
research have been published in 39 journals. The top three contributing journals in terms of the
number of published articles are Sustainability (16 articles), Journal of Cleaner Production (7
articles), and Technological Forecasting and Social Change (5 articles). Besides, researchers from
35 countries have contributed to the field. The top three publishing nations in the field of Open
Innovation and Sustainability-Oriented Innovation research are Italy (13 articles), Spain (10 articles),
and China (8 articles), respectively.

To unfold the conceptual and thematic structures of the Open Innovation and Sustainability-
Oriented Innovation research domain, the keyword-based analysis, which is a useful knowledge
mapping tool to reveal the conceptual and thematic structures of research domains (Krey et al., 2022;
Ranjbari et al., 2022), has been conducted in this section. Both author keywords and index keywords
have been considered for the analysis by using the VOSviewer software version 1.6.16 (van Eck &
Waltman, 2010). While the initial number of keywords was 469, after data cleaning, as an essential

preparation step for conducting any keyword-based analyses (Ranjbari et al., 2020), the number of
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keywords reached 420. The presented keywords co-occurrence network in Figure 4, contains 66
keywords, which have at least 2 occurrences. The size of the nodes in this network refers to the
occurrences of the keywords (i.e., the higher a keyword’s occurrence, the larger its relevant node size)
and the thickness of the links between each pair of nodes refers to the co-occurrence of the two
keywords (i.e., the higher the co-occurrence frequency of two keywords, the thicker the link between
them).

As can be seen in Figure 4, the keywords “open innovation” (53 occurrences), “innovation” (33
occurrences), “sustainable development” (22 occurrences), “sustainability” (20 occurrences), and
“eco-innovation” (11 occurrences) are the most frequent keywords in the studied domain.
Furthermore, the highest co-occurrence frequencies can be observed between the pair of keywords
“innovation” and “open innovation” (23 C0-occurrences), “open innovation” and ‘“‘sustainable
development” (17 co-occurrences), “innovation” and “sustainability” (15 co-occurrences), and “open
innovation” and “sustainability” (14 co-occurrences). On this basis, the attention towards “sustainable
development” is evident while drafting articles regarding Sustainable Open Innovation and Open
Sustainable Innovation in the literature. Moreover, Open Innovation has a positive impact on
sustainable innovative development in companies (Stanistawski, 2022) and has been introduced as a
strong tool to achieve sustainable development goals (Milana & Ulrich, 2022). Innovations aimed at
sustainable development have become essential in the planning of businesses (Behnam & Cagliano,
2019).

Results

Data gathered from the systematic literature review were initially analyzed according to the hybrid
perspectives of Open Sustainable Innovation and Sustainable Open Innovation depicted in Figure 1.

Findings are presented in the following sub-sections.

Open Sustainable Innovation

The Open Innovation approach acting as an enabler of Sustainability-Oriented Innovation can be
classified in accordance with three main aspects, including the Open Innovation practices (inbound
and outbound) enabling Sustainability-Oriented Innovation, the Open Innovation strategies (i.e.,
acquiring, sourcing, selling, and revealing) enabling Sustainability-Oriented Innovation, and the
contextual factors (internal, or firm-related, and external, or industry-related) enabling both practices
and strategies for Sustainability-Oriented Innovation.

These three aspects are depicted in Figure 5 and further detailed hereafter.

11



Inbound and/or Outbound Open Innovation practices enabling Sustainability-Oriented
Innovation

Searching for new knowledge outside the firm boundaries that can be newly combined with the
existing technologies of the firm is often required for technological innovation (Li-Ying et al., 2018).
Both external partnering and external sourcing can improve sustainable innovation performance
(Zhang & Chen, 2022). Finding an appropriate partner with environmental expertise who can
contribute new knowledge or technology to the firm is of paramount importance in this regard
(Melander, 2018). In such collaborative innovations, it is required that firms combine contractual
agreements with relational capabilities (e.g., trust), and also devote adequate effort to managing
knowledge with external partners as well as with internal stakeholders, as these collaborations better
work in a network context (Melander, 2018). Building external collaboration networks is found to be
key to the sustainable innovation performance of strategic emerging industries in the context of Open
Innovation (Yao & Huang, 2022) since firms in addition to reconfiguring their internal resources need
to realign external collaboration networks (Yang et al., 2020). A strong collaboration ecosystem
across the whole value-chain, based on relationships of shared interests and trust, is crucial to
innovation (Gutiérrez & Macken-Walsh, 2022).

A study based on the Spanish food industry indicated that the factors positively associated with
the probability for a firm to be listed among the most successful eco-innovators include the span of
the external search, the joint adoption of eco-product and eco-process innovations, the collaboration
with agents along the supply chain, knowledge-based capabilities, operational flexibility, and firm
size (Moreno-Mondéjar et al., 2020). Furthermore, evidence from French manufacturing firms
reveals that R&D collaborations and technology acquisitions have a positive correlation with
environmental innovation in the short term. However, on a long-term basis, persistent R&D
cooperation and technology acquisitions are linked with environmental innovation only at the
production stage (Li-Ying et al., 2018). This depends on the fact that in the final use stage of the
products, inbound innovation enables quick responses to market demands for environmental
innovation (Li-Ying et al., 2018). The study conducted by Yao and Huang (2022) on Chinese firms
highlighted the potential of R&D subsidies to promote sustainable innovation performance, which
can be mediated by external collaborative networks and R&D investment. In addition, the research
reveals the potential weakening effect of R&D subsidies on the positive relationship between external
collaborative networks and sustainable innovation performance. On this basis, comprehensively
considering the multiple potential effects of R&D subsidies to design more sophisticated policy tools
for network coordination is of paramount importance for firms (Yao & Huang, 2022). Triguero et al.

(2018) focused on the Spanish food and beverage industry and found that the span of the external
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knowledge source affects most eco-innovations adopted by firms. Nevertheless, Milana and Ulrich
(2022) showed that the internal R&D of firms plays an equally significant role as the inbound
innovation activities in achieving sustainability and hence, Open Innovation only partly facilitates the

creation of sustainable value.

Open Innovation strategies enabling Sustainability-Oriented Innovation

In a study conducted to analyze the effects of inbound and outbound Open Innovation practices on
the performance of eco-innovation in firms, Leitdo et al. (2020) outlined that Open Innovation
strategies (i.e., sourcing, acquiring, revealing, and selling) positively affect the eco-innovation
performance of firms. In particular, Mothe et al. (2018), by analyzing the Open Innovation practices
for environmental innovation, highlighted that the acquiring strategy, attained through the acquisition
of machinery, equipment, and software, seems to be more linked with eco-process than eco-product
innovations. They also showed that in the sourcing strategy, there is a positive relationship between
external market sources of information and firms’ involvement in all types of environmental
innovation, i.e., both eco-product and eco-process innovations (Mothe et al., 2018).

While both the selling and acquiring strategies (i.e., inbound and outbound Open Innovation
practices characterized by financial transactions), as well as the sourcing strategy (i.e., inbound Open
Innovation practice combined with a non-pecuniary mechanism), are well justified due to their clear
advantages for the firms, the revealing strategy (i.e., the outbound open innovation practice combined
with a non-pecuniary mechanism) can be a manly strategic decision, reflected by motivational factors,
including co-creation with other firms, product enhancement, product diffusion, strategic spillovers,
and seeking complementary capabilities (Verreynne et al.,, 2020). Individuals also require
motivations, including enjoyment, a sense of community, self-efficacy, personal development, career
development, reputation building, utilitarianism, altruism, ideological reasons, and reciprocity, to
freely contribute to Open Innovation strategies when there are no pecuniary returns expected (Suhada
etal., 2021).

Contextual factors enabling both practices and strategies for Sustainability-Oriented Innovation
Through Open Innovation, knowledge management can become an asset for firms to promote
sustainable innovations, which affects organizational sustainability (Lopes et al., 2017). Nevertheless,
in spite of the opportunities that Sustainability-Oriented Innovation can bring for firms, it can cause
complexity (i.e., managerial challenges in incorporating internal and external resources and achieving
multidimensional objectives for sustainability targets beyond generating only revenues) that calls for
changes in innovation resources and capabilities to solve the associated challenges (Behnam &
Cagliano, 2019). Behnam and Cagliano (2019) showed that it is crucial for firms to adopt
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Sustainability-Oriented Innovation to strengthen their exploration and exploitation capabilities with
a clear direction and to unify the incorporation of internal and external resources, rather than relying
mainly on R&D and knowledge formalization that only considers systemized maintenance and
reactivating knowledge.

Strategic direction has enabled the innovation process through five significant organizational
aspects, namely the integration of sustainability performance metrics in product development, search
heuristics that support radical sustainability solutions, technology super-scouting throughout the
value chain, harnessing the benefits of Open Innovation, and championing the value chain to build
demand for radical sustainable product innovations (Kennedy et al., 2017). Yun et al. (2019) by
developing an Open Innovation model to promote serial entrepreneurs indicated that an Open
Innovation strategy can play the role of a crucial motivator for serial entrepreneurs. In addition, they
revealed that to trigger sustainable serial entrepreneurs of Open Innovation, a balance between
complexity and emergence is needed. Melander (2018) emphasized the importance of knowledge
management in collaborating with external partners and internal stakeholders to combine external
and internal capabilities. Moreover, in addition to well-known partners such as customers and
universities, increased collaboration with NGOs and intermediaries could be beneficial for firms to
support simultaneously achieving economic and sustainability innovation goals due to their positive
correlation (Rauter et al., 2019).

The existing literature highlights uncertainty about whether Open Innovation actually promotes
sustainability (Milana & Ulrich, 2022), which confirms the need for investigating contextual factors
enabling both practices and strategies for Sustainability-Oriented Innovation. For instance, Milana
and Ulrich (2022) in a study on Open Innovation practices in firms to unfold the sustainability
dimensions showed that compared to large, incumbent firms, smaller firms are more prompt to
develop sustainable technologies, and university entrepreneurship acts as a significant enabler of
sustainable innovations. Furthermore, the authors showed that R&D activities in relation to the
development of radical innovations, whether internally performed or in-licensed, are critical
predictors for sustainability. Roh et al. (2021) revealed that government support and intellectual
property rights in firms, as a knowledge-based competency of firms, including patent applications,
utility model and trademark rights, and design registration, can highly influence green process
innovation and green product innovation at the firm level, while Open Innovation plays a mediating
role between each. The rationale behind comes from several factors as outlined by Roh et al. (2021),
including (i) firms achieved intellectual property rights as internal resources participate more
positively in Open Innovation activities to explore external knowledge, (ii) the legal protection system

of intellectual property rights reduces the Open Innovation risks and supports its technological
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innovation activities, and (iii) the government support provides firms opportunities to learn and
understand the various Open Innovation aspects and interact with various institutions and firms that

seek the improvement of green innovation.

Sustainable Open Innovation

Companies developing Sustainability-Oriented Innovation show a similar orientation towards the
adoption of the Open Innovation approach both in terms of how they engage stakeholders and involve
customers, and the innovation capabilities they develop, along with the Open Innovation process.
These two aspects are depicted in Figure 6 and further detailed hereafter.

Stakeholder Engagement

The supportive role of stakeholder engagement in innovation efforts acts as an enabler to increase
the capability of firms in developing Sustainability-Oriented Innovation through employing a wide
range of external knowledge (Ghassim & Bogers, 2019). This is due to the fact that innovation for
sustainability requires firms to engage with external stakeholders to gain social legitimacy, deal with
complex issues, and access various expertise and skills (Watson et al., 2018). In the context of Open
Innovation, stakeholder engagement is construed as a dynamic capability that is able to manage
differences between external stakeholders and reinforce their respective resource bases (Watson et
al., 2018). In this regard, managing sustainable innovation should take into account that interactions
with stakeholders can significantly influence the sustainability impact and outcome (Arnold, 2017).
However, developing eco-innovations using Open Innovation faces many challenges due to the
complexity of achieving the dual goals of environmental and economic value creation,
simultaneously, in a multi-stakeholder network (Garcia et al., 2019). Hence, more effective
engagement of governmental agencies, NGOs, and regulators along with suppliers, customers, and
other partners is required (Garcia et al., 2019). In an econometric estimation, De Marchi (2012)
highlighted that environmentally-innovative firms can collaborate on innovation more than other
innovative firms with external partners. This may be because environmental innovators have more
intense  R&D cooperation compared to other innovators, which might lead to higher
interdependencies with external partners, and also, environmental innovators differ from other
innovators in terms of implementation of R&D effort on a continuous basis (De Marchi, 2012).

Gonzalez-Moreno et al. (2019), in a study on the relationship between firms’ interactions with
stakeholders to develop different types of eco-innovations, showed that coordination challenges and
bounded rationality explain an inverted U shape in the connection of breadth of external knowledge
sources and the propensity to develop eco-process innovations. Furthermore, a strong direct effect of

external knowledge on the success of green innovation, which tends to be larger for green than for
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non-green innovation, was highlighted by Stucki and Woerter (2022). Conducting an empirical
analysis of green enterprises to explore the effect of customer involvement on green innovation, Ma
et al. (2022) outlined that customer involvement and boundary-spanning capability have a positive
correlation, customer involvement has a positive impact on green innovation, and there is a positive
correlation between boundary expansion force and environmental protection innovation. Therefore,
to implement external involvement, firms should better devote resources to more effectively using
the knowledge and information of customers (Zhao et al., 2018). Besides, in addition to firm-oriented
green innovation, firms need to consider customer-oriented green innovation to increase their
performance (Woo et al., 2014) since customer demand positively moderates the effects of creativity

enhancement and innovation intensity on eco-innovation strategy (Liao & Tsai, 2019).

Innovation capabilities

To convert knowledge into new products and services, processes, and business models, firms need
innovation capabilities (Siqueira & Pitassi, 2016). Siqueira and Pitassi (2016) outlined four
capabilities of firms to drive Open Innovation, including networking, competence mapping,
relational, and desorptive capabilities. The capabilities of companies to apply Open Innovation
practices while focusing on Sustainability-Oriented Innovation are aligned with the Open Innovation
capability-based framework proposed by Lichtenthaler and Lichtenthaler (2009). In their Open
Innovation capability-based framework, Lichtenthaler and Lichtenthaler (2009) identified six
‘knowledge capacities’, namely inventive, absorptive, transformative, connective, innovative, and
desorptive capacity, as a firm’s critical capabilities to manage internal and external knowledge in
Open Innovation processes. Both internal knowledge processes (e.g., knowledge creation or
exploitation) and external innovations play vital roles in Open Innovation, and the necessity of
integrative perspectives for the firms to build strongly on external transactions to extend their internal
bases is highlighted in the literature (Behnam et al., 2018; Behnam & Cagliano, 2019; Lichtenthaler
& Lichtenthaler, 2009).

When it comes to Sustainability-Oriented Innovation, the Open Innovation capabilities of the firm
must conform to the particular sustainability context that the firm has considered (Behnam et al.,
2018). Technological development and R&D address only a part of the change towards sustainability,
hence, firms should also establish sustainability-related research and enhance their sustainability-
oriented learning processes (Miller & Siebenhiiner, 2007). Nevertheless, among the three main pillars
of sustainability, namely economic, social, and environmental, the environmental aspect has been the
most considered one in the available literature (Garcia et al., 2019; Naruetharadhol et al., 2021), and
more attention is devoted to sustainable products (Melander, 2018) than sustainable processes in the

organization (Roh et al., 2021). Hence, the lack of an integrative approach to simultaneously consider
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all three aspects within the innovative firm is felt. This is while this topic is of significant importance
as adding sustainability approaches to the traditional open innovations in a business may require
reinforcing or adjusting some of its innovation capabilities (Behnam & Cagliano, 2019).

An innovative framework and a research agenda

This section provides and discusses the proposed framework and summarizes the central issues
and the key research gaps at the intersection between Open Innovation and Sustainability-Oriented

Innovation in a research agenda.

Open Innovation and Sustainability-Oriented Innovation intersections: the

proposed framework

Building on the results presented above, in this section, we propose a framework aiming at offering
a comprehensive understanding of the relationships between Open Innovation and Sustainability-
Oriented Innovation, both in the case where the Open Innovation approach acts as an enabler of
Sustainability-Oriented Innovation (i.e., Open Sustainable Innovation), and in the case where the
research analyzes how companies developing Sustainability-Oriented Innovation also adopt the Open
Innovation approach (i.e., Sustainable Open Innovation). The proposed framework, shown in Figure
7, merges and synthesizes the results of the systematic literature review, also previously depicted and
summarized in both Figures 5 and 6. As shown in Figure 7, there are five main aspects framing the
relationships between Open Innovation and Sustainability-Oriented Innovation, including (i) inbound
and outbound Open Innovation practices, (ii) Open Innovation strategies, (iii) internal and external
contextual factors, (iv) stakeholder engagement, and (v) innovation capabilities. In this regard, while
the first three aspects belong to the Open Sustainable Innovation perspective, the last two ones
address the Sustainable Open Innovation perspective. These ascpects are presented hereafter.

(i) Inbound and Outbound Open Innovation practices. Although the need for firms to search for
knowledge outside their boundaries for developing Sustainability-Oriented Innovation has been
highlighted in litearture (Li-Ying et al., 2018), very few studies analyze the ability of the same firms
to absorb knowledge coming from outside, hence highlighting the critical role played by the
absorptive capacity (Lichtenthaler & Lichtenthaler, 2009). Especially when dealing with the inbound
open innovation practice, firms must screen their external environment to search for technological
innovation and knowledge that can be exploited internally, and not exclusively rely on in-house R&D
activities. Although the absorptive capacity is recognized by scholars as a major driver for

internalizing external know-how and driving firms’ competition (Spithoven et al., 2010), little
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attention has been however paid by scholars to how firms develop and leverage absorptive capacity
for developing sustainable innovations. In parallel, when reflecting on the outbound open innovation
(or inside-out) practice, firms must reveal and sell their technologies to the external environment. In
this case, they need to develop a specific capability to manage knowledge outflows, i.e., the
desorptive capacity (Muller-Seitz, 2012). In the context of Sustainability-Oriented Innovation, it is
not clear how firms develop and leverage the desorptive capacity to license or commercialize
Sustainability-Oriented Innovation patents, i.e., “patents that refer to Sustainability-Oriented
Innovation concepts” (Ponta et al., 2022), and how they can help firms to generate a higher economic
performance than traditional, non-Sustainability-Oriented Innovation patents.

In addition, existing research highlights how firms may benefit from external partnering and
external sourcing for improving their sustainable innovation performance (Zhang & Chen, 2022).
Indeed, collaborating with an appropriate partner with environmental expertise, for example, can
allow firms to exploit new technological innovation or knowledge, which is useful for the
development of sustainable innovations (Melander, 2018). However, from the conducted systematic
literature review in this research does not emerge standardized criteria that firms can leverage to scout
and select the best partners for developing sustainable innovations. In other words, management
scholars are called to explore in future studies the existence of methods and approaches for
stakeholders’ involvement and management to facilitate the transition pathway of firms towards
Sustainability-Oriented Innovation.

Moreover, although partnering with external stakeholders may benefit firms in properly
developing sustainable innovations (Melander, 2018; Zhang & Chen, 2022), the organizational modes
of collaboration linked to specific types of Sustainability-Oriented Innovation developed by firms are
still under-researched. We call future studies to investigate which typologies of organizational modes
of collaboration, such as outsourcing, research contracts, joint ventures, merger, and acquisitions, can
be considered the most suitable for developing different typologies of sustainable innovations, such
as either green products, or green processes, as well as sustainable business models. Accordingly, we
call for future studies to investigate if the traditional procedures for selecting the appropriate
organizational mode of collaboration when a firm is aimed to implement Open Innovation (Chiesa &
Manzini, 1998) may differ in the peculiar context of Sustainability-Oriented Innovation.

(i1) Open Innovation strategies. The existing studies in the Open Innovation literature acknowledge
the role that Open Innovation strategies (i.e., acquiring, sourcing, selling, and revealing) play in
positively affecting firms’ eco-innovation performance (Dahlander & Gann, 2010). In particular, the
research highlights how this performance can be pragmatically translated into eco-products and/or

eco-process innovations, as a result of the individual actions implemented by the innovation
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managers. This notwithstanding, the motivational factors characterizing the individuals in charge of
implementing an Open Innovation strategy for a Sustainability-Oriented Innovation is still a debated
topic, which deserves further investigation. This research gap is especially true when analyzing the
Open Innovation strategies characterized by outbound open innovation practices combined with non-
pecuniary mechanisms, i.e., a revealing strategy. In this regard, it is very much difficult to investigate
the reasons why some managers implement revealing strategies compared to other ones. Furthermore,
the difficulty significantly increases when analyzing the motivational factors for implementing a
revealing strategy enabling a Sustainability-Oriented Innovation (Suhada et al., 2021). Further
theoretical and empirical research in this context is thus worth to be conducted.

(iii) Internal and external contextual factors. We recognize the need for further theoretical and
empirical research on the role that internal and external contextual factors can play in enabling both
Open Innovation practices and strategies for Sustainability-Oriented Innovation (Milana & Ulrich,
2022). Indeed, both internal or firm-related, and external or industry-related, contextual factors may
positively influence the creation of an organizational environment able to allow for the development
of valuable Sustainability-Oriented Innovation as a result of the Open Innovation process.

As far as the internal contextual factors are concerned, while the existing research recognizes the
enabling role of knowledge management within firms to promote sustainable innovations (Lopes et
al., 2017), further research is required to better understand how knowledge is created and absorbed
into the firm and then combined with the firm knowledge base. In addition, existing research
recognizes the need for firms to innovate the endowment of their resources and capabilities while
developing Sustainability-Oriented Innovation (Behnam & Cagliano, 2019). This notwithstanding,
further studies are required to investigate the core resources and capabilities needed for the Open
Innovation process that can effectively support the development of sustainable innovations.

As for the external contextual factors, current research extensively reckons the role of
governmental institutions in supporting the development of Sustainability-Oriented Innovation, for
example, through sustainability-oriented directives packages (European Commission, 2019). The
policy action is aimed to create a favorable environment and a responsible political agenda for the
transition of firms to a more sustainable pathway of their Open Innovation process while removing
barriers and limitations affecting its development process (Roh et al., 2021). However, future
contributions should investigate more the influence that political initiatives and regulatory
frameworks play in the development of green process innovation and green product innovation by
firms. For example, a set of standardized indicators that firms may use to measure the degree to which
their Open Innovation process contributes to the development of sustainable innovations could be

developed and proposed.
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(iv) Stakeholder Engagement. It is interesting to note how firms developing sustainable
innovations share some similarities in the way they engage stakeholders and involve their customers
in their Open Innovation process. The existing research highlights how the intensity of the
collaboration between firms and external stakeholders is higher when developing sustainable
innovations rather than traditional innovations (Cloutier et al., 2020). In addition, the existing studies
recognize a positive role played by customers if much more involved in the Open Innovation process
for developing Sustainability-Oriented Innovation (Kennedy et al., 2017). Accordingly, firms
developing sustainable innovations, compared to firms developing non-sustainable innovations,
spend much more effort in engaging the stakeholders and involve more their customers in their
innovation activity (Goodman et al., 2017). Nevertheless, potential avenues for future research that
still deserve further investigation include: first, how these firms engage with the external stakeholders
and how customers are involved in the Open Innovation process; second, in which phases of the Open
Innovation process they contribute more; and third, which are the main activities these actors
performed for supporting the firms.

(v) Innovation Capabilities. Finally, existing literature highlights the need for firms to explore and
exploit innovation capabilities with a clear direction (Behnam et al., 2018; De Marchi & Grandinetti,
2013), as well as to unify the integration of internal and external technological innovation and
knowledge rather than relying mainly on conventional R&D and knowledge formalization (Miller &
Siebenhiiner, 2007; Rauter et al., 2019). However, which kinds of innovation capabilities firms
developing sustainable innovations through the implementation of the Open Innovation approach
need to develop, as well as how they are developed, and eventually with whom they are developed,
remain a strong research gap in the current study discussing the relationships between Open
Innovation and Sustainability-Oriented Innovation.

Research Agenda

Despite the insightful findings emerging from the systematic literature review, which also allowed
to provide the final framework and to bring into light relevant information at the intersections between
the framework dimensions, major research gaps and questions remain to be explored and answered
while investigating the hybrid perspectives of Open Sustainable Innovation and Sustainable Open
Innovation. In this vein, having synthesized the provided insights through the comprehensive
systematic review conducted in this research, Table 2 provides potential emerging and promising
questions to be addressed in future research. The proposed formulated questions have a double
objective. First, they are aimed at identifying the main open issues in the debate on the relationships
between Open Innovation and Sustainability-Oriented Innovation. Second, they are aimed at inspiring

20



scholars and researchers in future works to go deeper into the main aspects characterizing the hybrid

perspectives of Open Sustainable Innovation and Sustainable Open Innovation.

Conclusions, limitations, and avenues for future studies

This paper contributes to the discussion around the debate about sustainability issues related to
business and innovation activities of firms (Hsu & Chang, 2017; Wagner & Blom, 2011). It
particularly addresses the management literature by reviewing the research at the intersection between
Open Innovation and Sustainability-Oriented Innovation, to assess the interplay between these two
relevant topics. By doing so, we especially add to the current academic debate in the innovation
management literature that has more recently delved into the Open Innovation practices and strategies
for developing Sustainability-Oriented Innovation (Rauter et al., 2017). Building on the hybrid
perspectives of Open Sustainable Innovation and Sustainable Open Innovation, which have been used
as a theoretical guide to conducting the systematic literature review, we have framed the relationships
between Open Innovation and Sustainability-Oriented Innovation by proposing an innovative
framework. Building on this framework, we have finally identified the central issues and the key
research gaps, which deserve further investigation by future studies.

The findings of our research offer a significant contribution to the studies investigating both how
firms develop sustainable innovations by implementing an Open Innovation approach (Behnam &
Cagliano, 2019), as well as which are the key aspects that unite these firms while implementing Open
Innovation practices and strategies for sustainable innovations (Behnam et al., 2018). Indeed, we
delve into this literature stream, by showing the Open Innovation practices and strategies that firms
adopt to develop Sustainability-Oriented Innovation, such as the absorption of external knowledge
and the partnering with external stakeholders with environmental expertise, as well as the Open
Innovation-related characteristics that firms developing sustainable innovations have in common,
such as stakeholder engagement, customer involvement, and development of innovation capabilities.
In this context, the debate on the role played by internal (or firm-related) and external (or industry-
related) contextual factors in enabling Open Innovation practices and strategies for Sustainability-
Oriented Innovation remains a critical aspect to be further studied (Milana & Ulrich, 2022). This issue
may particularly add to the research studying the enabling factors that support the development of
sustainable innovations by firms. However, through conducting the current systematic literature
review, we were not able to differentiate how SMEs develop sustainable innovations through the
implementation of Open Innovation compared to their counterparts, i.e., large, incumbent firms. Since

we are aware that several differences may exist (Bendig et al., 2022). Besides, since a systematic
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process has been conducted to capture relevant articles to the topic, some pieces of research that
address green technologies without explicitly referring to them as eco-innovation (Natalicchio et al.,
2018) might have been neglected in this review, which calls for future studies and further research
efforts.

In addition, our study offers a significant contribution to managers and practitioners operating in
the fields of Sustainability-Oriented Innovation and Open Innovation, who can use the proposed
framework to find an instrument for designing Open Innovation strategies and practices aimed at
developing Sustainability-Oriented Innovation. Moreover, our research agenda may support them in
thinking about these Open Innovation strategies and practices in accordance with particular aspects
characterizing the hybrid perspectives of Open Sustainable Innovation — such as the development of
the absorptive capacity and the desorptive capacity, as well as the search of core resources and
capabilities, for Sustainability-Oriented Innovation — and Sustainable Open Innovation — such as the
engagement of stakeholders and the involvement of customers also addressing the development of
innovation capabilities for Sustainability-Oriented Innovation. Methodologically, the rationale
behind conducting the current review relies on the analysis of archival data from a systematic
literature review. Hence, our results must be confirmed through the usage of a wider sample of
techniques. For example, many of the research gaps that we have highlighted in the research agenda,
and especially those addressing the ‘how’ questions, may be filled in future studies by using the
inductive approach characterizing either the single case study or the multiple case study analysis. In
this regard, case studies are useful for exploring specific theoretical issues that lack adequate
empirical evidence, as in the case of the role that Open Innovation can play in the development of

Sustainability-Oriented Innovation.

22



References

Adamczyk, S., Bullinger, A. C., & Moeslein, K. M. (2011). Commenting for new ideas: insights from an
open innovation platform. International Journal of Technology Intelligence and Planning, 7(3), 232.
https://doi.org/10.1504/1JT1P.2011.044612

Adams, R., Jeanrenaud, S., Bessant, J., Denyer, D., & Overy, P. (2016). Sustainability-oriented Innovation:
A Systematic Review. International Journal of Management Reviews, 18(2), 180-205.
https://doi.org/10.1111/ijmr.12068

Ahn, J. M., Roijakkers, N., Fini, R., & Mortara, L. (2019). Leveraging open innovation to improve society:
past achievements and future trajectories. R&D Management, 49(3), 267-278.
https://doi.org/10.1111/radm.12373

Aragon-Correa, J. A., Hurtado-Torres, N., Sharma, S., & Garcia-Morales, V. J. (2008). Environmental
strategy and performance in small firms: A resource-based perspective. Journal of Environmental
Management, 86(1), 88-103. https://doi.org/10.1016/j.jenvman.2006.11.022

Arnold, M. (2017). Fostering sustainability by linking co-creation and relationship management concepts.
Journal of Cleaner Production, 140, 179-188. https://doi.org/10.1016/j.jclepro.2015.03.059

Barringer, B. (2000). Walking a tightrope: creating value through interorganizational relationships. Journal
of Management, 26(3), 367-403. https://doi.org/10.1016/S0149-2063(00)00046-5

Behnam, S., & Cagliano, R. (2019). Are innovation resources and capabilities enough to make businesses
sustainable? An empirical study of leading sustainable innovative firms. International Journal of
Technology Management, 79(1), 1. https://doi.org/10.1504/1JTM.2019.096510

Behnam, S., Cagliano, R., & Grijalvo, M. (2018). How should firms reconcile their open innovation
capabilities for incorporating external actors in innovations aimed at sustainable development? Journal
of Cleaner Production, 170, 950-965. https://doi.org/10.1016/j.jclepro.2017.09.168

Bendig, D., Kleine-Stegemann, L., Schulz, C., & Eckardt, D. (2022). The effect of green startup investments
on incumbents’ green innovation output. Journal of Cleaner Production, 376(June), 134316.
https://doi.org/10.1016/j.jclepro.2022.134316

Bogers, M., Chesbrough, H., & Strand, R. (2020). Sustainable open innovation to address a grand challenge.
British Food Journal, 122(5), 1505-1517. https://doi.org/10.1108/BFJ-07-2019-0534

Bogers, M., Zobel, A.-K., Afuah, A., Almirall, E., Brunswicker, S., Dahlander, L., Frederiksen, L., Gawer,
A., Gruber, M., Haefliger, S., Hagedoorn, J., Hilgers, D., Laursen, K., Magnusson, M. G., Majchrzak,
A., McCarthy, I. P., Moeslein, K. M., Nambisan, S., Piller, F. T., ... Ter Wal, A. L. J. (2017). The open
innovation research landscape: established perspectives and emerging themes across different levels of
analysis. Industry and Innovation, 24(1), 8-40. https://doi.org/10.1080/13662716.2016.1240068

Boons, F., & Lideke-Freund, F. (2013). Business models for sustainable innovation: state-of-the-art and
steps towards a research agenda. Journal of Cleaner Production, 45, 9-19.
https://doi.org/10.1016/j.jclepro.2012.07.007

Bos-Brouwers, H. E. J. (2009). Corporate sustainability and innovation in SMEs: evidence of themes and
activities in practice. Business Strategy and the Environment. https://doi.org/10.1002/bse.652

Calabrese, A., Castaldi, C., Forte, G., & Levialdi, N. G. (2018). Sustainability-oriented service innovation:
An emerging research field. Journal of Cleaner Production, 193, 533-548.
https://doi.org/10.1016/j.jclepro.2018.05.073

Capolupo, P., Ardito, L., Messeni Petruzzelli, A., & De Massis, A. (2022). Opening up the black box of
family entrepreneurship across generations: A systematic literature review. International Small
Business Journal: Researching Entrepreneurship, 026624262211274.
https://doi.org/10.1177/02662426221127412

23



Cappa, F., Del Sette, F., Hayes, D., & Rosso, F. (2016). How to Deliver Open Sustainable Innovation: An
Integrated Approach for a Sustainable Marketable Product. Sustainability, 8(12), 1341.
https://doi.org/10.3390/su8121341

Cappa, F., Ferrucci, E., Oriani, R., & Meliciani, V. (2019). Does institutional quality matter in open
innovation? Opening Up for Managing Business and Societal Challenges.

Chalmers, D. (2013). Social innovation: An exploration of the barriers faced by innovating organizations in
the social economy. Local Economy: The Journal of the Local Economy Policy Unit, 28(1), 17-34.
https://doi.org/10.1177/0269094212463677

Chesbrough, H. (2003). Open Innovation: The New Imperative for Creating and Profiting from Technology.
Harvard Business Press.

Chesbrough, H. (2006). Open innovation: a new paradigm for understanding industrial innovation. In H.
Chesbrough, W. Vanhaverbeke, & J. West (Eds.), Open innovation: Researching a new paradigm (pp.
1-14). Oxford University Press.

Chesbrough, H., & Bogers, M. (2014). Explicating Open Innovation: Clarifying an Emerging Paradigm for
Understanding Innovation. In H. Chesbrough, W. Vanhaverbeke, & J. West (Eds.), New Frontiers in
Open Innovation (pp. 3-28). Oxford University Press. https://ssrn.com/abstract=2427233

Chiesa, V., & Manzini, R. (1998). Organizing for technological collaborations: a managerial perspective.
R&D Management, 28(3), 199-212. https://doi.org/10.1111/1467-9310.00096

Choi, T.-M., Cai, Y.-J., & Shen, B. (2018). Sustainable Fashion Supply Chain Management: A System of
Systems Analysis. IEEE Transactions on Engineering Management, 66(4), 730-745.
https://doi.org/10.1109/TEM.2018.2857831

Cillo, V., Petruzzelli, A. M., Ardito, L., & Del Giudice, M. (2019). Understanding sustainable innovation: A
systematic literature review. Corporate Social Responsibility and Environmental Management, 26(5),
1012-1025. https://doi.org/10.1002/csr.1783

Cloutier, C., Oktaei, P., & Lehoux, N. (2020). Collaborative mechanisms for sustainability-oriented supply
chain initiatives: state of the art, role assessment and research opportunities. International Journal of
Production Research, 58(19), 5836-5850. https://doi.org/10.1080/00207543.2019.1660821

Dahlander, L., & Gann, D. M. (2010). How open is innovation? Research Policy, 39(6), 699-709.
https://doi.org/10.1016/j.respol.2010.01.013

De Marchi, V. (2012). Environmental innovation and R&D cooperation: Empirical evidence from Spanish
manufacturing firms. Research Policy, 41(3), 614-623. https://doi.org/10.1016/j.respol.2011.10.002

De Marchi, V., & Grandinetti, R. (2013). Knowledge strategies for environmental innovations: the case of
Italian manufacturing firms. Journal of Knowledge Management, 17(4), 569-582.
https://doi.org/10.1108/JKM-03-2013-0121

Del Vecchio, P., Mele, G., Ndou, V., & Secundo, G. (2018). Open Innovation and Social Big Data for
Sustainability: Evidence from the Tourism Industry. Sustainability, 10(9), 3215.
https://doi.org/10.3390/su10093215

Denyer, D., & Tranfield, D. (2009). Producing a Systematic Review. In D. A. Buchanan & A. Bryman
(Eds.), The SAGE Handbook of Organizational Research Methods (1st ed., pp. 671-689). SAGE.

Du, S., Bstieler, L., & Yalcinkaya, G. (2022). Sustainability-focused innovation in the business-to-business
context: Antecedents and managerial implications. Journal of Business Research, 138, 117-129.
https://doi.org/10.1016/j.jbusres.2021.09.006

Elia, G., Messeni Petruzzelli, A., & Urbinati, A. (2020). Implementing open innovation through virtual brand
communities: A case study analysis in the semiconductor industry. Technological Forecasting and
Social Change, 155, 119994. https://doi.org/10.1016/j.techfore.2020.119994

24



Enkel, E., Gassmann, O., & Chesbrough, H. (2009). Open R&D and open innovation: exploring the
phenomenon. R&D Management, 39(4), 311-316. https://doi.org/10.1111/j.1467-9310.2009.00570.x

Eppinger, E. (2021). How Open Innovation Practices Deliver Societal Benefits. Sustainability, 13(3), 1431.
https://doi.org/10.3390/su13031431

European Commission. (2019). A European Green Deal: Striving to be the first climate-neutral continent.
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en

Fassin, Y. (2000). Innovation and Ethics Ethical Considerations in the Innovation Business. Journal of
Business Ethics, 27, 193-203. https://doi.org/https://doi.org/10.1023/A:1006427106307

Garcia, R., Wigger, K., & Hermann, R. R. (2019). Challenges of creating and capturing value in open eco-
innovation: Evidence from the maritime industry in Denmark. Journal of Cleaner Production, 220,
642-654. https://doi.org/10.1016/j.jclepro.2019.02.027

Ghassim, B., & Bogers, M. (2019). Linking stakeholder engagement to profitability through sustainability-
oriented innovation: A gquantitative study of the minerals industry. Journal of Cleaner Production, 224,
905-919. https://doi.org/10.1016/j.jclepro.2019.03.226

Gonzalez-Moreno, A., Triguero, A., & Saez-Martinez, F. J. (2019). Many or trusted partners for eco-
innovation? The influence of breadth and depth of firms’ knowledge network in the food sector.
Technological Forecasting and Social Change, 147(July), 51-62.
https://doi.org/10.1016/j.techfore.2019.06.011

Goodman, J., Korsunova, A., & Halme, M. (2017). Our Collaborative Future: Activities and Roles of
Stakeholders in Sustainability-Oriented Innovation. Business Strategy and the Environment, 26(6),
731-753. https://doi.org/10.1002/bse.1941

Guo, R., Lv, S., Liao, T., Xi, F., Zhang, J., Zuo, X., Cao, X., Feng, Z., & Zhang, Y. (2020). Classifying green
technologies for sustainable innovation and investment. Resources, Conservation and Recycling, 153,
104580. https://doi.org/10.1016/j.resconrec.2019.104580

Gutiérrez, J. A., & Macken-Walsh, A. (2022). Ecosystems of Collaboration for Sustainability-Oriented
Innovation: The Importance of Values in the Agri-Food Value-Chain. Sustainability, 14(18), 11205.
https://doi.org/10.3390/su141811205

Hahn, T., & Scheermesser, M. (2006). Approaches to corporate sustainability among German companies.
Corporate Social Responsibility and Environmental Management, 13(3), 150-165.
https://doi.org/10.1002/csr.100

Hansen, Erik G, & GroRe-dunker, F. (2013). Sustainability-Oriented Innovation. In S. O. Idowu, N. Capaldi,
L. Zu, & A. Das Gupta (Eds.), Encyclopedia of Corporate Social Responsibility: Volume I. Heidelberg,
Germany; New York: Springer. https://ssrn.com/abstract=2191679

Hansen, Erik Gunnar, & Grosse-Dunker, F. (2012). Sustainability-oriented innovation. In Encyclopedia of
Corporate Social Responsibility. Heidelberg, Germany.

Harsanto, B., Mulyana, A., Faisal, Y. A., & Shandy, V. M. (2022). Open Innovation for Sustainability in the
Social Enterprises: An Empirical Evidence. Journal of Open Innovation: Technology, Market, and
Complexity, 8(3), 160. https://doi.org/10.3390/joitmc8030160

Hsu, C.-W., & Chang, D.-S. (2017). Investigating critical organizational factors toward sustainability index:
Insights from the Taiwanese electronics industry. Business Ethics: A European Review, 26(4), 468—
479. https://doi.org/10.1111/beer.12154

Hu, Y., McNamara, P., & McLoughlin, D. (2015). Outbound open innovation in bio-pharmaceutical out-
licensing. Technovation, 35, 46-58. https://doi.org/10.1016/j.technovation.2014.07.004

Huizingh, E. K. R. E. (2011). Open innovation: State of the art and future perspectives. Technovation, 31(1),
2-9. https://doi.org/10.1016/j.technovation.2010.10.002

25



Inauen, M., & Schenker-Wicki, A. (2012). Fostering radical innovations with open innovation. European
Journal of Innovation Management, 15(2), 212-231. https://doi.org/10.1108/14601061211220986

Inigo, E. A,, Ritala, P., & Albareda, L. (2020). Networking for sustainability: Alliance capabilities and
sustainability-oriented innovation. Industrial Marketing Management, 89, 550-565.
https://doi.org/10.1016/j.indmarman.2019.06.010

Karimi Takalo, S., Sayyadi Tooranloo, H., & Shahabaldini parizi, Z. (2021). Green innovation: A systematic
literature review. Journal of Cleaner Production, 279, 122474.
https://doi.org/10.1016/j.jclepro.2020.122474

Kennedy, S., Whiteman, G., & van den Ende, J. (2017). Radical Innovation for Sustainability: The Power of
Strategy and Open Innovation. Long Range Planning, 50(6), 712—725.
https://doi.org/10.1016/j.1rp.2016.05.004

Klewitz, J., & Hansen, E. G. (2014). Sustainability-oriented innovation of SMEs: a systematic review.
Journal of Cleaner Production, 65, 57-75. https://doi.org/10.1016/j.jclepro.2013.07.017

Kobarg, S., Stumpf-Wollersheim, J., & Welpe, I. M. (2019). More is not always better: Effects of
collaboration breadth and depth on radical and incremental innovation performance at the project level.
Research Policy, 48(1), 1-10. https://doi.org/10.1016/j.respol.2018.07.014

Krey, N., Picot-Coupey, K., & Cliquet, G. (2022). Shopping mall retailing: A bibliometric analysis and
systematic assessment of Chebat’s contributions. Journal of Retailing and Consumer Services,
64(September 2021), 102702. https://doi.org/10.1016/j.jretconser.2021.102702

Lazzarotti, V., & Manzini, R. (2009). Different Modes of Open Innovation: A Theoretical Framework and an
Empirical Study. International Journal of Innovation Management, 13(04), 615-636.
https://doi.org/10.1142/S1363919609002443

Leitdo, J., Pereira, D., & Brito, S. de. (2020). Inbound and Outbound Practices of Open Innovation and Eco-
Innovation: Contrasting Bioeconomy and Non-Bioeconomy Firms. Journal of Open Innovation:
Technology, Market, and Complexity, 6(4), 145. https://doi.org/10.3390/joitmc6040145

Li-Ying, J., Mothe, C., & Nguyen, T. T. U. (2018). Linking forms of inbound open innovation to a driver-
based typology of environmental innovation: Evidence from French manufacturing firms.
Technological Forecasting and Social Change, 135(May 2017), 51-63.
https://doi.org/10.1016/j.techfore.2017.05.031

Liao, Y.-C., & Tsai, K.-H. (2019). Bridging market demand, proactivity, and technology competence with
eco-innovations: The moderating role of innovation openness. Corporate Social Responsibility and
Environmental Management, 26(3), 653-663. https://doi.org/10.1002/csr.1710

Liberati, A., Altman, D. G., Tetzlaff, J., Mulrow, C., Ggtzsche, P. C., loannidis, J. P. A., Clarke, M.,
Devereaux, P. J. J., Kleijnen, J., & Moher, D. (2009). The PRISMA statement for reporting systematic
reviews and meta-analyses of studies that evaluate health care interventions: explanation and
elaboration. Journal of Clinical Epidemiology, 62(10), e1l-e34.
https://doi.org/10.1016/j.jclinepi.2009.06.006

Lichtenthaler, U., & Lichtenthaler, E. (2009). A Capability-Based Framework for Open Innovation:
Complementing Absorptive Capacity. Journal of Management Studies, 46(8), 1315-1338.
https://doi.org/10.1111/j.1467-6486.2009.00854.x

Lopes, C. M., Scavarda, A., Hofmeister, L. F., Thomé, A. M. T., & Vaccaro, G. L. R. (2017). An analysis of
the interplay between organizational sustainability, knowledge management, and open innovation.
Journal of Cleaner Production, 142, 476-488. https://doi.org/10.1016/j.jclepro.2016.10.083

Ma, X., Qing, L., Ock, Y.-S., Wu, J., & Zhou, Y. (2022). The Effect of Customer Involvement on Green
Innovation and the Intermediary Role of Boundary Spanning Capability. Sustainability, 14(13), 8016.
https://doi.org/10.3390/su14138016

26



Magistretti, S., Ardito, L., & Messeni Petruzzelli, A. (2021). Framing the microfoundations of design
thinking as a dynamic capability for innovation: Reconciling theory and practice. Journal of Product
Innovation Management, 38(6), 645-667. https://doi.org/10.1111/jpim.12586

McGahan, A. M., Bogers, M. L. A. M., Chesbrough, H., & Holgersson, M. (2021). Tackling Societal
Challenges with Open Innovation. California Management Review, 63(2), 49-61.
https://doi.org/10.1177/0008125620973713

Melander, L. (2018). Customer and Supplier Collaboration in Green Product Innovation: External and
Internal Capabilities. Business Strategy and the Environment, 27(6), 677-693.
https://doi.org/10.1002/bse.2024

Milana, E., & Ulrich, F. (2022). Do open innovation practices in firms promote sustainability? Sustainable
Development, October 2021, 1-15. https://doi.org/10.1002/sd.2337

Mirvis, P., Herrera, M. E. B., Googins, B., & Albareda, L. (2016). Corporate social innovation: How firms
learn to innovate for the greater good. Journal of Business Research, 69(11), 5014-5021.
https://doi.org/10.1016/j.jbusres.2016.04.073

Moreno-Mondéjar, L., Triguero, A., & Saez-Martinez, F. J. (2020). Successful eco-innovators: Exploring the
association between open inbound knowledge strategies and the performance of eco-innovative firms.
Business Strategy and the Environment, 29(3), 939-953. https://doi.org/10.1002/bse.2408

Mothe, C., Nguyen-Thi, U. T., & Triguero, A. (2018). Innovative products and services with environmental
benefits: design of search strategies for external knowledge and absorptive capacity. Journal of
Environmental Planning and Management, 61(11), 1934-1954.
https://doi.org/10.1080/09640568.2017.1372275

Miiller-Seitz, G. (2012). Absorptive and desorptive capacity-related practices at the network level - the case
of SEMATECH. R&D Management, 42(1), 90-99. https://doi.org/10.1111/j.1467-9310.2011.00668.x

Miiller, M., & Siebenhiiner, B. (2007). Policy instruments for sustainability-oriented organizational learning.
Business Strategy and the Environment, 16(3), 232-245. https://doi.org/10.1002/bse.481

Murphy, M., & Arenas, D. (2010). Through Indigenous Lenses: Cross-Sector Collaborations with Fringe
Stakeholders. Journal of Business Ethics, 94, 103-121. https://doi.org/10.1007/s10551-011-0782-4

Naruetharadhol, P., Srisathan, W. A., Gebsombut, N., & Ketkaew, C. (2021). Towards the open eco-
innovation mode: A model of open innovation and green management practices. Cogent Business &
Management, 8(1). https://doi.org/10.1080/23311975.2021.1945425

Neutzling, D. M., Land, A., Seuring, S., & Nascimento, L. F. M. do. (2018). Linking sustainability-oriented
innovation to supply chain relationship integration. Journal of Cleaner Production, 172, 3448-3458.
https://doi.org/10.1016/j.jclepro.2017.11.091

Nidumolu, R., Prahalad, C. K., & Rangaswami, M. R. (2009). Why Sustainability Is Now the Key Driver of
Innovation. Harvard Business Review, 87(9), 57-64.
https://www.billsynnotandassociates.com.au/images/stories/documents/sustainability _the_key driver_o
f_innovation.pdf

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. D., Shamseer, L.,
Tetzlaff, J. M., Akl, E. A, Brennan, S. E., Chou, R., Glanville, J., Grimshaw, J. M., Hrébjartsson, A.,
Lalu, M. M., Li, T., Loder, E. W., Mayo-Wilson, E., McDonald, S., ... Moher, D. (2021). The
PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ, n71.
https://doi.org/10.1136/bmj.n71

Paskaleva, K., & Cooper, 1. (2018). Technovation Open innovation and the evaluation of internet-enabled
public services in smart cities. Technovation, 78(June), 4-14.
https://doi.org/10.1016/j.technovation.2018.07.003

Perkmann, M., Tartari, V., McKelvey, M., Autio, E., Brostrom, A., D’Este, P., Fini, R., Geuna, A., Grimaldi,
27



R., Hughes, A., Krabel, S., Kitson, M., Llerena, P., Lissoni, F., Salter, A., & Sobrero, M. (2013).
Academic engagement and commercialisation: A review of the literature on university—industry
relations. Research Policy, 42(2), 423-442. https://doi.org/10.1016/j.respol.2012.09.007

Pittaway, L., Robertson, M., Munir, K., Denyer, D., & Neely, A. (2004). Networking and innovation: a
systematic review of the evidence. International Journal of Management Reviews, 5-6(3-4), 137-168.
https://doi.org/10.1111/j.1460-8545.2004.00101.x

Ponta, L., Puliga, G., Manzini, R., & Cincotti, S. (2022). Sustainability-oriented innovation and co-patenting
role in agri-food sector: Empirical analysis with patents. Technological Forecasting and Social
Change, 178(March), 121595. https://doi.org/10.1016/j.techfore.2022.121595

Ranjbari, M., Shams Esfandabadi, Z., Ferraris, A., Quatraro, F., Rehan, M., Nizami, A.-S., Gupta, V. K,,
Lam, S. S., Aghbashlo, M., & Tabatabaei, M. (2022). Biofuel supply chain management in the circular
economy transition: An inclusive knowledge map of the field. Chemosphere, 296(February), 133968.
https://doi.org/10.1016/j.chemosphere.2022.133968

Ranjbari, M., Shams Esfandabadi, Z., & Scagnelli, S. D. (2020). A big data approach to map the service
quality of short-stay accommodation sharing. International Journal of Contemporary Hospitality
Management, 32(8), 2575-2592. https://doi.org/10.1108/1JCHM-02-2020-0097

Ranjbari, M., Shams Esfandabadi, Z., Zanetti, M. C., Scagnelli, S. D., Siebers, P.-O., Aghbashlo, M., Peng,
W., Quatraro, F., & Tabatabaei, M. (2021). Three pillars of sustainability in the wake of COVID-19: A
systematic review and future research agenda for sustainable development. Journal of Cleaner
Production, 297, 126660. https://doi.org/10.1016/j.jclepro.2021.126660

Rashman, L., Withers, E., & Hartley, J. (2009). Organizational learning and knowledge in public service
organizations: A systematic review of the literature. International Journal of Management Reviews,
11(4), 463-494. https://doi.org/10.1111/j.1468-2370.2009.00257.x

Rauter, R., Globocnik, D., Perl-Vorbach, E., & Baumgartner, R. J. (2019). Open innovation and its effects on
economic and sustainability innovation performance. Journal of Innovation & Knowledge, 4(4), 226—
233. https://doi.org/10.1016/j.jik.2018.03.004

Rauter, R., Vorbach, E. P., & Baumgartner, R. J. (2017). Is open innovation supporting sustainable
innovation? Findings based on a systematic, explorative analysis of existing literature. International
Journal of Innovation and Sustainable Development, 11(2/3), 249.
https://doi.org/10.1504/1J1SD.2017.083289

Roh, T., Lee, K., & Yang, J. Y. (2021). How do intellectual property rights and government support drive a
firm’s green innovation? The mediating role of open innovation. Journal of Cleaner Production,
317(October 2020), 128422. https://doi.org/10.1016/j.jclepro.2021.128422

Roszkowska-Menkes, M. T. (2018). Integrating strategic CSR and open innovation. Towards a conceptual
framework. Social Responsibility Journal, 14(4), 950-966. https://doi.org/10.1108/SRJ-07-2017-0127

Saad, M. H., Hagelaar, G., van der Velde, G., & Omta, S. W. F. (2021). Conceptualization of SMEs’
business resilience: A systematic literature review. Cogent Business & Management, 8(1).
https://doi.org/10.1080/23311975.2021.1938347

Savage, G. T., Bunn, M. D., Gray, B., Xiao, Q., Wang, S., Wilson, E. J., & Williams, E. S. (2010).
Stakeholder Collaboration: Implications for Stakeholder Theory and Practice. Journal of Business
Ethics, 96(S1), 21-26. https://doi.org/10.1007/s10551-011-0939-1

Savino, T., Messeni Petruzzelli, A., & Albino, V. (2017). Search and Recombination Process to Innovate: A
Review of the Empirical Evidence and a Research Agenda. International Journal of Management
Reviews, 19(1), 54-75. https://doi.org/10.1111/ijmr.12081

Schoenherr, T., & Talluri, S. (2012). Environmental Sustainability Initiatives: A Comparative Analysis of
Plant Efficiencies in Europe and the U.S. IEEE Transactions on Engineering Management, 60(2), 353—
365. https://doi.org/10.1109/TEM.2012.2198653

28



Schuurman, D., Baccarne, B., Marez, L. De, Veeckman, C., & Ballon, P. (2016). Living Labs as open
innovation systems for knowledge exchange: solutions for sustainable innovation development.
International Journal of Business Innovation and Research, 10(2/3), 322.
https://doi.org/10.1504/1JBIR.2016.074832

Shams Esfandabadi, Z., Diana, M., & Zanetti, M. C. (2022). Carsharing services in sustainable urban
transport: An inclusive science map of the field. Journal of Cleaner Production, 357(July 2022),
131981. https://doi.org/10.1016/j.jclepro.2022.131981

Siqueira, R. P., & Pitassi, C. (2016). Sustainability-oriented innovations: Can mindfulness make a
difference? Journal of Cleaner Production, 139, 1181-1190.
https://doi.org/10.1016/j.jclepro.2016.08.056

Spithoven, A., Clarysse, B., & Knockaert, M. (2010). Building absorptive capacity to organise inbound open
innovation in traditional industries. Technovation, 30(2), 130-141.
https://doi.org/10.1016/j.technovation.2009.08.004

Stanistawski, R. (2022). Characteristics of Open Innovation among Polish SMEs in the Context of
Sustainable Innovative Development Focused on the Rational Use of Resources (Energy). Energies,
15(18), 6775. https://doi.org/10.3390/en15186775

Stucki, T., & Woerter, M. (2022). Operating Successfully on a New Technological Path: The Effect of
External Search. Sustainability, 14(2), 957. https://doi.org/10.3390/su14020957

Suhada, T. A., Ford, J. A., Verreynne, M.-L., & Indulska, M. (2021). Motivating individuals to contribute to
firms’ non-pecuniary open innovation goals. Technovation, 102(February), 102233.
https://doi.org/10.1016/j.technovation.2021.102233

Tello, S. F., & Yoon, E. (2008). Examining Drivers of Sustainable Innovation. International Journal of
Business Strategy, 8(3), 164—1609.

Tranfield, D., Denyer, D., & Smart, P. (2003). Towards a Methodology for Developing Evidence-Informed
Management Knowledge by Means of Systematic Review. British Journal of Management, 14(3), 207—
222. https://doi.org/10.1111/1467-8551.00375

Triguero, A., Fernandez, S., & Sdez-Martinez, F. J. (2018). Inbound open innovative strategies and eco-
innovation in the Spanish food and beverage industry. Sustainable Production and Consumption, 15,
49-64. https://doi.org/10.1016/j.spc.2018.04.002

Tuckerman, L. (2022). RESEARCH PAPERS A Spectrum of Open Social Innovation Within Social
Enterprise. VOLUNTAS: International Journal of Voluntary and Nonprofit Organizations.
https://doi.org/10.1007/s11266-022-00520-4

Urbinati, A., Landoni, P., Cococcioni, F., & De Giudici, L. (2021). Stakeholder management in open
innovation projects: a multiple case study analysis. European Journal of Innovation Management,
24(5), 1595-1624. https://doi.org/10.1108/EJIM-03-2020-0076

van Eck, N. J., & Waltman, L. (2010). Software survey: VOSviewer, a computer program for bibliometric
mapping. Scientometrics, 84(2), 523-538. https://doi.org/10.1007/s11192-009-0146-3

Van Horne, C., & Dutot, V. (2017). Challenges in technology transfer: an actor perspective in a quadruple
helix environment. The Journal of Technology Transfer, 42(2), 285-301.
https://doi.org/10.1007/s10961-016-9503-6

Verreynne, M.-L., Torres de Oliveira, R., Steen, J., Indulska, M., & Ford, J. A. (2020). What motivates ‘free’
revealing? Measuring outbound non-pecuniary openness, innovation types and expectations of future
profit growth. Scientometrics, 124(1), 271-301. https://doi.org/10.1007/s11192-020-03434-4

Wagner, M., & Blom, J. (2011). The reciprocal and non-linear relationship of sustainability and financial
performance. Business Ethics: A European Review, 20(4), 418-432. https://doi.org/10.1111/}.1467-
8608.2011.01622.x

29



Waltman, L. (2016). A review of the literature on citation impact indicators. Journal of Informetrics, 10(2),
365-391. https://doi.org/10.1016/}.j0i.2016.02.007

Watson, R., Wilson, H. N., Smart, P., & Macdonald, E. K. (2018). Harnessing Difference: A Capability-
Based Framework for Stakeholder Engagement in Environmental Innovation. Journal of Product
Innovation Management, 35(2), 254-279. https://doi.org/10.1111/jpim.12394

West, J., & Bogers, M. (2014). Leveraging External Sources of Innovation: A Review of Research on Open
Innovation. Journal of Product Innovation Management, 31(4), 814-831.
https://doi.org/10.1111/jpim.12125

Wiener, M., Gattringer, R., & Strehl, F. (2020). Collaborative open foresight - A new approach for inspiring
discontinuous and sustainability-oriented innovations. Technological Forecasting and Social Change,
155, 119370. https://doi.org/10.1016/j.techfore.2018.07.008

Woo, C., Chung, Y., Chun, D., Han, S., & Lee, D. (2014). Impact of Green Innovation on Labor Productivity
and its Determinants: an Analysis of the Korean Manufacturing Industry. Business Strategy and the
Environment, 23(8), 567-576. https://doi.org/10.1002/bse.1807

Yang, D., Wei, Z., Shi, H., & Zhao, J. (2020). Market orientation, strategic flexibility and business model
innovation. Journal of Business & Industrial Marketing, 35(4), 771-784. https://doi.org/10.1108/JBIM-
12-2018-0372

Yao, H., & Huang, W. (2022). Effect of R&D Subsidies on External Collaborative Networks and the
Sustainable Innovation Performance of Strategic Emerging Enterprises: Evidence from China.
Sustainability, 14(8), 4722. https://doi.org/10.3390/su14084722

Yun, J. J., Lee, M. H., Park, K. B., & Zhao, X. (2019). Open Innovation and Serial Entrepreneurs.
Sustainability, 11(18), 5055. https://doi.org/10.3390/su11185055

Yun, J. J., Park, K., Im, C., Shin, C., & Zhao, X. (2017). Dynamics of Social Enterprises—Shift from Social
Innovation to Open Innovation. Science, Technology and Society, 22(3), 425-439.
https://doi.org/10.1177/0971721817723375

Zhang, H., & Chen, X. (2022). Open Innovation and Sustainable Innovation Performance: The Moderating
Role of IP Strategic Planning and IP Operation. Sustainability, 14(14), 8693.
https://doi.org/10.3390/su14148693

Zhao, Y., Feng, T., & Shi, H. (2018). External involvement and green product innovation: The moderating
role of environmental uncertainty. Business Strategy and the Environment, 27(8), 1167-1180.
https://doi.org/10.1002/bse.2060

30



Open

Sustainable . epl

Open Innovation S“Stalna!)ll]ty

1 Oriented
Innovatlon Sustainable

Open Innovation

Innovation

Figure 1. Hybrid perspectives of Open Sustainable Innovation and Sustainable Open Innovation.

31



N e e e e e e e e e e e e o e o = o = ——— ———————————— -
)

kS Records removed before screening:

‘§ Records identified in SCOPUS ¢ Records other than peer-

= based on the designed search string [—— reviewed research and review

S (n=312) articles (n = 91)

= ¢ Non-English records (n = 9)

\ 4
Records screened based on the title Records excluded
and abstract —> (n = 98)
(n=212) -

(@2}

=

'c

2 \ 4

3]

n Records assessed for eligibility Renorts excluded

based on the article full text —> P (n :5x0)u
(n=114)
—/
{ ----------------------- ~
v 1 Identification of studies through other :

1 methods !

5 Ny

s Studies included in review Eligible records identified from

2 (n=73) < snowballing and handsearching:

(n=9)

Figure 2. Data collection process based on PRISMA framework (adapted from Page et al., 2021).

32



16
14
12
10

Number of documents

o N B~ OO ©

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Year

Figure 3. Historical series of published articles in the Open Innovation and Sustainability-Oriented Innovation research

domains.

33



design principles

sustainable human gomputer interaction

regressian analysis

competition b
inclusive innovation planning
» ¥ » agrogfood
sustainability origfited innovation
chain
sme economiganalysis
empiricaljanalysis
performanceassessment inabldel t f
sustaina velopmen i
technology adoption p product innovation
food iiglustry
design /
susta i%gbility
‘ 5T o eco-ir‘ation
strategic@pproach | atl on -
sustainable development goals
| industrial performance
manufagturing |1
N social eqgerprise
2 n >
research angiflevelopment collaboratig@innovation
\ social entrapreneurship
7/ co-creation
value ggeation green process innovation ecological@nnovation opeminess
research and development acquisition supply chainmanagement
green economy’ corporate sodial innovation
research and develgpment co-operation green innovation © stakeholder@ngagement
¥ knowledge
holistic approach
ity i ti ul < -~ =
community Inripaticry ey enwronmer‘lnnovatlon
manufactdring firms
external stakeholders ®
co-operation

innovation performance

Figure 4. Co-occurrence network of keywords in the Open Innovation and Sustainability-Oriented Innovation research

domains.

34



Internal e
Contextual Factors
Open Innovation strategies
~ Sustainability-
Oriented
4 Innovation
Inbound and/or OQutbound practices
External \ y
Contextual Factors

Figure 5. Results of the systematic literature review built onto the hybrid perspective of Open Sustainable Innovation.

35



Sustainability-
Oriented
Innovation

Open Innovation Process

3 z
o o e R \
E Stakeholder Engagement i i Innovation Capabilities |
| H i

Figure 6. Results of the systematic literature review built onto the hybrid perspective of Sustainable Open Innovation.

36



Internal : . ] 0
Contextual Factors Open Innovation strategies
o - Sourcing, acquinng, revealing, and selling strategies linked with eco-process
- Organizational Culture L and/or eco-product innovations )
- Entrepreneurial and .
Int pren | Mindset 4 Inbound and/or Qutbound practices h o
ntrapreneurial Mindse Sustainability-
Ext 1 - Scouting and selecting the right environmental partners Oriented
xterna Innovation
Contextual Factors \_ - Selecting and adopting the proper organizational mode of collaboration Y,
. . 4 ™\
- Policymaking
Open Innovation Process
- Socio-economic-
cnvi_romnc_‘ntal - x
trajectories i
P S — R :

- Development and exploitation of
absorptive and desorptive
capacities

and suppliers to guarantee a social

|
1

i

E - Effective involvement of customers
i

i legitimacy of the firm
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Table 1. Overall inclusion and exclusion criteria in the data collection process.

No. | Criteria Reason
1 Publication in Research and review articles published in journals are mainly
) journals peer-reviewed and significantly contribute to the literature.
Inclusion _ _ _ i _

Articles published in English have wider coverage and

2 Language o
accessibility.
Articles lacking any clarification on the role of Open Innovation
as an enabler of Sustainability-Oriented Innovation, or any

] explanation of whether firms developing Sustainability-Oriented

1 Perspective .
Innovation also followed the Ol approach were excluded, as they
did not provide adequate information to achieve the research

) objectives.
Exclusion _ i — _ _ _
o Acrticles focused on a firm operating in a single industry and in a
Generalization of the ) o
2 it single country were excluded to ensure the generalizability of the
results

findings.
Articles whose unit of analysis was not the firm were excluded,

3 Unit of analysis as they could not support achieving the objectives of this

research.
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Table 2. Emerging and promising questions for future research.

Framework dimension

Emerging and Promising Research Questions

Open Sustainable Innovation

Inbound and Outbound

Open Innovation practices

e  How do firms develop and leverage the absorptive capacity and the desorptive
capacity for Sustainability-Oriented Innovation?

¢  How do firms scout and select their partners for developing sustainable
innovations?

e  What are the best typologies of collaborations that can be performed by
companies for developing sustainable innovations?

Open Innovation strategies

e How do firms implement Open Innovation strategies for enhancing the
development of sustainable innovations?

e Which are the motivational factors that push firms’ managers to implement an
Open Innovation strategy for a Sustainability-Oriented Innovation?

e  Which are the motivational factors that push firms’ managers to implement a
revealing strategy for a Sustainability-Oriented Innovation, compared to an

acquiring, a sourcing, or a selling strategy?

Internal

e  How do firms create and absorb knowledge for promoting sustainable
innovations?

e  How do firms innovate the endowment of their resources and capabilities while
developing Sustainability-Oriented Innovation?

e What core resources and capabilities are required by firms in the Open

Innovation process to support the development of sustainable innovations?

Contextual

Factors

External

e  What role do political initiatives and regulatory frameworks play in fostering a
more sustainable pathway of firms” Open Innovation process?

e  How do policy actions remove barriers and limitations affecting the
effectiveness of the Open Innovation process for Sustainability-Oriented
Innovation?

e What is the best set of indicators firms may adopt to measure the degree to
which their Open Innovation process contributes to the development of

sustainable innovations?

Sustainable Open Innovation

Stakeholder Engagement
(External)

e How do firms developing sustainable innovations engage with external
stakeholders?

e How are customers involved by firms developing sustainable innovations in
their Open Innovation process?

¢ Inwhich phases of the Open Innovation process external stakeholders and

customers do contribute more, and with which activities?
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Innovation Capabilities

(Internal)

Which kinds of innovation capabilities are developed by firms developing
sustainable innovations through the implementation of the Open Innovation
approach?

How are innovation capabilities developed by firms developing sustainable
innovations through the implementation of the Open Innovation approach?
With whom are innovation capabilities developed by firms developing
sustainable innovations through the implementation of the Open Innovation

approach?
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