UNIVERSITAT e ¢ LUT .
BARCELONA N University

Luis Francisco Miranda Terraza

DRIVING SUSTAINABLE BUSINESS: THE
ROLE OF OPEN INNOVATION AND
DIGITALISATION

This dissertation, written under a cotutelle agreement between the Universitat de
Barcelona, Spain, and Lappeenranta-Lahti University of Technology LUT,
Finland, was jointly supervised by supervisors from both universities. It is
submitted for the degree of PhD at the Universitat de Barcelona and Doctor of
Science (Technology) at LUT University, to be defended with due permission for
public examination and criticism at the Universitat de Barcelona, Spain.

Date:
September 2024



Supervisor

Supervisor

Reviewers

Opponent

Professor Claudio Cruz Cazares
UB Business School
Universitat de Barcelona

Spain

Professor Minna Saunila

LUT School of Engineering Sciences
Lappeenranta-Lahti University of Technology LUT
Finland

Professor Josep Rialp-Criado
Departament of Business
Universitat Autonoma de Barcelona
Spain

Professor Marie Pavlakova Docekalova
Faculty of Business and Management
Brno University of Technology

Czech Republic

Professor Josep Rialp-Criado
Departament of Business
Universitat Autonoma de Barcelona
Spain



Abstract

Luis Francisco Miranda Terraza
Driving Sustainable Business: The Role of Open Innovation and Digitalisation

Sustainability, the most pressing challenge facing society today, is reshaping the
relationship between companies and society. While companies have long been
recognised as major contributors to environmental degradation, achieving
sustainability is impossible without them reducing their environmental impact and
adopting proactive strategies to protect the environment, all the while remaining
profitable to meet their economic needs. To effectively address this critical goal,
the factors that can strengthen business sustainability must be explored. To this end,
this dissertation, contributing to the literature on corporate sustainability, examined
the role of both digitalisation and open innovation in driving sustainability from a
business perspective. Digitalisation has emerged as a key determinant of societal
dynamics, and sustainability demands system-level approaches that extend beyond
the boundaries of individual firms. The dissertation, which includes three
interconnected publications, employed a combination of conceptual analysis,
systematic literature review, and empirical research. The first publication
conceptually examined how digital technologies facilitate environmental
innovation through mechanisms such as crowdsourcing, customer co-development,
and R&D alliances. Digital tools were found to enhance open collaboration by
integrating external knowledge to foster environmental innovation. The second
publication, by conducting a systematic literature review of 35 scientific
publications to explore the relationship between open innovation and sustainability-
oriented innovation, posits an integrative conceptual framework, identifying the key
mechanisms, partners, enablers, and barriers in the collaboration for sustainability.
Empirically investigating the relationship between business digitalisation and
economic and environmental sustainability in Finnish micro, small, and medium-
sized enterprises, the third publication emphasises the mediating role of
environmental sustainability and the moderating role of company size. This
quantitative study indicates that, while digitalisation alone does not directly
improve economic sustainability, it enhances environmental sustainability, which
subsequently improves economic performance. Digitalisation's benefits were also
found to be more pronounced in larger companies. Overall, this dissertation
advances the theoretical and practical understanding of how open innovation and
digital technologies drive sustainability in businesses, contributing to the fields of
corporate sustainability, innovation management, and information systems.

Keywords: sustainable business; digitalisation; environmental sustainability;
sustainability-oriented innovation
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1 Introduction

1.1 Background and motivation

As firms' actions majorly contribute to environmental degradation, they have a significant
responsibility to achieve sustainability (George et al., 2022) by aligning their strategies
to positively impact the environment. Sustainability is thus central to the strategic
direction of many firms worldwide. It is, perhaps, the greatest challenge firms face today
from political, economic, and social perspectives (George et al., 2022).

Although many companies have stopped offering purely reactive responses to
environmental and social issues and started engaging in proactive approaches that aim to
address sustainability more strategically (Whiteman et al.,, 2013), the accelerated
depletion of natural resources, the substantial consumption of energy and fuel, the
emission of greenhouse gases, and the wastage of raw materials have raised growing
concerns about the poor sustainability behaviour of companies (Schaltegger et al., 2022).

This situation has driven the recent calls to address the factors that can enable more
sustainable outcomes across manufacturing firms and sectors (Baah et al., 2021).
Understanding the drivers that allow businesses to improve their sustainability practices
is an even more urgent task: while corporate sustainability can act as a source of
sustainable competitive advantage for companies, it could also undermine society’s
sustainability (Barnett et al., 2022). In this context, this dissertation examined two
significant drivers and megatrends of sustainability in the business world: open
innovation and digitalisation.

In the business context, the understanding of sustainability—*"a firm’s set of programs for
achieving environmental integrity, social equity, and economic prosperity” (Barnett et al.,
2022, p. 4)—is based on the premise that failing to adopt sustainable business strategies
will cause significant environmental degradation (George et al., 2022).

Apart from sustainability, another megatrend has emerged, driven by the rapid
advancement and widespread adoption of digital technologies across several domains of
life: digitalisation (Seele & Lock, 2017). Having prompted a significant global transition,
digitalisation is believed to have the potential to enhance sustainability (Seele & Lock,
2017), though this remains a subject of debate in the business context, as there exists
uncertainty about whether and how increased digitalisation necessarily leads to greater
engagement in sustainable practices (Bendig et al., 2023) and improved business
outcomes (Li et al., 2020).

Due to the inherent complexity of sustainability issues (Porter & Birdi, 2018), effectively
addressing these challenges requires companies to collaborate with external partners to
create innovative and practical sustainable solutions. Known as open innovation, this
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strategy involves intentionally bringing together insights from various contributors to
foster and leverage new innovations (Ahn et al., 2019).

While companies can leverage open innovation to acquire the necessary knowledge for
developing sustainable solutions in the form of new or improved products, processes, or
business models (Kennedy et al., 2017), and collaboration with external partners increases
the likelihood of creating successful market innovations (Melander, 2017), only a few
studies have identified and synthesised the mechanisms involved in open innovation
initiatives that specifically target sustainability.

By integrating insights from corporate sustainability, innovation management, and
information systems, this dissertation examined sustainability at the firm level,
emphasising the collaborative aspects of organisations and the critical role of
digitalisation in enhancing the environmental sustainability of companies of different
sizes. Corporate sustainability, according the business and management literature,
examines a firm's responses to a broad spectrum of social and environmental issues
(Linnenluecke & Griffiths, 2013). Innovation management is concerned with the creation
of new offerings. It addresses functional and technological risks and involves strategic
resource deployment (Kahn, 2022). Lastly, the information systems field is a
multidisciplinary domain that connects the rapidly evolving technology of information
and communications technology (ICT) with the business and social environment
(Willcocks et al., 2023).

1.2 Research philosophy

Scientists typically rely on different ontological and epistemological assumptions to
develop their research methodologies (Easterby-Smith et al., 2021). Ontology pertains to
the fundamental nature of reality and existence, whereas epistemology deals with the
theory of knowledge and assists researchers in determining the most effective approaches
to examine the world's underlying principles (Easterby-Smith et al., 2021).

From an ontological perspective, this dissertation is grounded in internal realism, which
assumes the existence of a single reality but asserts that scientists can never directly
access it. Facts, though concrete, remain indirectly accessible (Easterby-Smith et al.,
2021). Conversely, epistemology examines the theories of knowledge, addressing how
we come to know what we know (Easterby-Smith et al., 2021). This dissertation followed
a positivist approach, emphasising the analysis of observable realities to generate
universal principles. Positivism usually relies on strongly structured deductive reasoning,
involves quantitative methods of analysis, and uses existing theories to develop
hypotheses (Saunders et al., 2023).

This dissertation adopted a moderate version of positivism. Unlike strong positivism—
which assumes a reality that exists independently of the observer and can be directly
accessed through experiments that eliminate alternative explanations—a more moderate
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form of positivism acknowledges that reality cannot be directly accessed (Easterby-Smith
et al., 2021). To infer the nature of this reality, the researcher must follow an indirect
approach by surveying samples of individuals, activities, or organisations (Easterby-
Smith et al., 2021).

In a less strong version of positivism, several key theoretical components are essential for
understanding and investigating phenomena. Willcocks et al. (2023) provide a compelling
and comprehensive description of these components: a framework serves as a map of the
phenomenon under study, outlining the main concepts, constructs, variables, and their
relationships. A model, often a simplification, represents the relationships between the
objects being studied. Concepts are abstract ideas or generalisations of multiple instances
of an object, while constructs refer to the terms for concepts that are neither directly nor
indirectly observable and are defined only in relation to the observable elements.
Variables, on the other hand, are observable terms that change depending on constructs.
Finally, hypotheses are operationalised propositions, taking the form of empirically
testable conjectures or following procedural rules to infer other propositions (Willcocks
etal., 2023).

1.3 Research questions and objectives

Based on this research's aim and its underlying philosophical assumptions, its guiding
research question was formulated as follows:

1.3.1  General research question

Do businesses leverage open innovation and digitalisation to achieve their sustainability
goals? If so, how do they do it?

1.3.2  Secondary research questions

1. How do businesses integrate open innovation to meet their sustainability goals?

2. What are the key motivations, enablers, obstacles, and success factors in
adopting open innovation for sustainability?

3. What is the relationship between business digitalisation and environmental and
economic sustainability?
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1.4 Structure of the dissertation

This dissertation includes three interconnected publications. Publication | presents, from
a conceptual perspective, how digital technologies promote open collaboration processes
to drive environmental innovations. Publication Il details a systematic literature review
of the relationship between open innovation and sustainability-oriented innovation.
Finally, Publication Il illustrates a quantitative analysis of the relationship between
business digitalisation and the environmental and economic sustainability of micro, small,
and medium-sized enterprises (MSMES) in Finland (Table 1).

Table 1: Thesis structure

Publication  Title Research Research Research
objective/research  design question
question associated

I Open collaboration  Discuss, from a Conceptual RQ 1 and

and digital conceptual discussion  RQ 3
technologies in the perspective, how
context of digital technologies
environmental promote open
innovations collaboration
processes to
achieve
environmental
innovations.
II Towards a Systematically Systematic  RQ 1 and
comprehensive review the literature RQ2
framework to scientific literature  review

analyse the benefits
of openness for

on the role of open
innovation in

sustainability-

oriented innovation:

A systematic
literature review

addressing the
current and
emerging societal
and environmental
challenges. To this
end, the "what",
"how", "who", and
"why" of
integrating external
partners for
sustainability
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purposes were

analysed.

11 Business Examine the Quantitative RQ 3
digitalisation as a relationship study
driver of between business
environmental and digitalisation,
economic environmental
sustainability in sustainability, and
micro, small, and economic
medium-sized sustainability, and
enterprises study how this

relationship differs
between
microenterprises
and their larger
counterparts?

Source: own elaboration.

1.4.1 Publication I: Open collaboration and digital technologies in the context of
environmental innovations.

Obijective

This publication’s primary objective is to discuss, from a conceptual perspective, how
digital technologies promote open collaboration processes to achieve environmental
innovations.

Main contributions

This publication aimed to offer insights into the strategic role of digital technologies and
open collaboration in driving environmental innovations. To this end, it analysed how
digital platforms, Al (artificial intelligence), and big data analytics facilitate the
integration of external knowledge and collaboration among diverse partners to address
environmental challenges. It also explored various open innovation mechanisms—such
as crowdsourcing, customer co-development, and R&D alliances—that are instrumental
in achieving sustainable development goals (SDGs) and fostering environmental-oriented
innovations.

Further, it examined how digital technologies can be integrated with open collaboration
processes to enhance the innovation capacity of firms and promote sustainable business
practices. This publication outlined the central theme of business digitalisation, open
innovation, and their impact on sustainability and identified gaps in the literature that are
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addressed in the subsequent systematic literature review (Publication Il) and the empirical
paper (Publication 111).

1.4.2 Publication IlI: Towards a comprehensive framework to analyse the
benefits of openness for sustainability-oriented innovation: A systematic
literature review

Obijective

This publication primarily aimed to systematically review and synthesise the existing
literature on open innovation in the context of sustainability-oriented innovation (SOI),
identify the key mechanisms and frameworks used to assess the benefits of openness for
sustainability-oriented innovation, and offer a comprehensive understanding of the
factors that influence a successful SOI collaboration.

Main contributions

This publication developed a comprehensive conceptual framework that synthesises the
main findings of the systematic literature review. This framework identified the key open
innovation mechanisms, collaboration partners, and factors that influence the success of
SOl processes.

The following research questions were addressed:

1. What are the sustainability goals pursued through open innovation approaches? This
question aimed to identify the specific environmental and social objectives that firms
intend to achieve through collaborative innovation efforts.

2. How are partners integrated into the innovation process? This question examined the
open innovation mechanisms (e.g. crowdsourcing, co-creation, strategic alliances, among
others) used to facilitate collaboration among partners.

3. Who are the key partners involved in the collaboration processes for SOI? This question
explored the roles and contributions of different partners—such as businesses, non-
profits, government agencies, and academic institutions—in driving SOI.

4. Why do companies and external actors engage in collaborative innovation for
sustainability? This question explored the motivations and drivers behind the adoption of
open innovation practices as well as the barriers and success factors that influence the
effectiveness of different open innovation mechanisms.
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1.4.3 Publication I11: Business digitalisation as a driver of environmental and
economic sustainability in micro, small, and medium-sized enterprises

Objective

This publication primarily aimed to examine the direct relationship between business
digitalisation and improvements in economic sustainability, explore the potential
mediating role of environmental sustainability, and assess the moderating role of
company size in those relationships.

Main contributions

The guiding research question of this publication was this: What is the relationship
between business digitalisation, environmental sustainability, and economic
sustainability, and how does this relationship differ for microenterprises compared to their
larger counterparts?

This publication examined the relationships between business digitalisation,
environmental sustainability, and economic sustainability within MSMEs. Contrary to
initial expectations, no direct and significant relationship was found between business
digitalisation and the economic sustainability of MSMEs. This indicates that
digitalisation alone does not directly enhance these enterprises’ economic outcomes.
Environmental sustainability plays a crucial mediating role in the relationship between
business digitalisation and economic sustainability. While digitalisation does not directly
impact economic sustainability, it significantly enhances environmental sustainability,
which, in turn, positively influences economic performance.

The findings also indicate that company size moderates the relationship between business
digitalisation, environmental sustainability, and economic sustainability. Specifically, the
positive effects of digitalisation on environmental and economic sustainability are more
pronounced in larger MSMEs than microenterprises. Microenterprises face unique
obstacles, such as resource constraints and technical capabilities, which may limit their
capacity to fully harness digitalisation for sustainability purposes.
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2 Theoretical background

2.1 Business sustainability

2.1.1 Business sustainability: Emergence and recent developments

Businesses provide supply goods and services to society through commercial activities.
However, these commercial activities, aimed at creating economic value and profits for
companies, often cause severe environmental problems. Businesses must thus design
strategies to create positive externalities for the environment (Busch et al., 2023).

Corporate sustainability emerged in the 1980s when civil society and government bodies
raised alarms over unchecked economic growth that exceeded the capacity of natural
resources (Bansal & Song, 2017). These groups, according to Bansal and Song (2017),
pushed for sustainable development, and business schools, in addition to researchers who
addressed this question, began analysing companies as interconnected systems within
broader macroeconomic, political, social, and ecological frameworks (Bansal & Song,
2017).

Since then, the academic discourse on how firms respond to various social and
environmental challenges, such as inequality, biodiversity loss, climate change,
environmental pollution, natural resources degradation, and so on, particularly through
corporate sustainability initiatives, has grown significantly, with much debate centred on
how these initiatives can be economically feasible and aligned with business objectives
(Linnenluecke & Griffiths, 2013).

Companies pursue corporate sustainability—which emphasises the strategic alignment of
socially and environmentally responsible practices with business objectives (Bansal &
Song, 2017)—for numerous reasons, including instrumental, ethical, stakeholder-related,
and political motivations (Rasche et al., 2023). The context in which a company operates
is crucial in shaping these motivations, with factors such as size, ownership structure, and
target market all being significantly influential (Moon et al., 2023).

Researchers from various disciplines have explored the relationship between corporate
sustainability initiatives and companies' financial performance using interdisciplinary
approaches, thereby reflecting a growing interest in understanding the economic benefits
associated with the adoption of sustainable strategies in the business sector (Busch et al.,
2023).

Although the findings have been somewhat contradictory, a substantial body of literature
supports a positive relationship (Busch et al., 2023). This is why environmental
considerations should be essential in ensuring a company's economic performance.
Ideally, economic targets can be met while simultaneously addressing social and
environmental concerns. However, achieving synergy between environmental and
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economic purposes simultaneously can sometimes create internal tensions within
companies (Moon et al., 2023).

2.1.2  Environmental sustainability

Environmental sustainability encompasses the practice and process of renewing
resources, reducing pollution, and eliminating environmentally harmful activities (Bakos
et al., 2020). It encompasses a variety of corporate actions and strategies designed to
minimise a company’s environmental impact. Moreover, it involves the implementation
of products, processes, and policies that minimise energy consumption and waste while
promoting the responsible and efficient use of natural resources. This includes choosing
materials and practices that are environmentally responsible and developing and
implementing environmental management systems that enable the continuous monitoring
and improvement of the ecological impact of human activities (Aguilera et al., 2021).

Environmental sustainability serves as a key indicator of competitive advantage (Tjahjadi
et al., 2023). According to the resource-based view (RBV) of a firm argues, a business
strategy focusing on resources that are valuable, rare, inimitable, and non-substitutable
will enhance a firm's competitive advantage (Barney, 1991). This dissertation adopted the
RBV argument that possessing distinctive resources provides a critical internal
perspective for understanding competitive advantages (Reyes-Rodriguez & Ulhgi, 2022).

Promoting environmental sustainability includes demonstrating environmental
responsibility and working towards reducing waste, resource depletion, pollution, and
greenhouse gas emissions. Focusing on sustainability has been shown to positively impact
firms' bottom lines through measures such as reducing energy and water consumption,
encouraging suppliers to lower greenhouse gas emissions, reusing waste, and
streamlining production processes (Amankwah-Amoah & Syllias, 2020).

For businesses, being environmentally sustainable implies achieving profitability through
well-planned socially and environmentally conscious practices (Wiesner et al., 2018).
Environmental sustainability initiatives, such as reducing pollution and energy use,
enable firms to cut costs, enhance efficiency, and minimise future liabilities, ultimately
improving the firm's financial position (Amankwah-Amoah & Syllias, 2020).

2.1.3 Sustainability-oriented innovation

Companies can achieve environmental sustainability through sustainability-oriented
innovation, which encompasses developing novel solutions that cater to social,
environmental, and economic dimensions and address each in a balanced manner. This
approach does not seek to maximise any single dimension but aims to achieve satisfactory
solutions that simultaneously consider all three of them (IPCC, 2022).
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Innovations that focus only marginally on addressing environmental and social concerns
are referred to as traditional innovations (Silvestre & Tirca, 2019). Conversely, SOl is
characterised by an organisation’s ability to promote sustainable development while
generating economic, social, and environmental benefits (Rubio-Andrés & Abril, 2023).
This type of innovation seeks to integrate sustainability principles into the core of
business operations and strategies, ensuring that economic progress is not achieved at
the expense of social welfare and the natural environment.

Sustainable innovation encompasses the discovery and creation of products, services, and
markets that enhance sustainability (Busch et al., 2023). These innovations create value
for stakeholders, society, and the environment while delivering private benefits to the
company, such as higher profit margins, enhanced corporate reputation, greater
attractiveness to potential employees, and improved employee well-being (Busch et al.,
2023).

Sustainable innovation or SOI is an emerging field framed in the innovation management
literature. Although the field of innovation is well-established and mature, both
academically and among practitioners, many of the central discussions in the field—such
as ideation, the innovation process, and its application and diffusion—have historically
given limited attention to sustainability concerns (Meissner et al., 2024).

As suggested by Meissner et al. (2024), it is possible to claim that the negative
environmental and social impacts began concurrently with the advent of modern
innovation management, indicating a strong correlation between innovation management
and unsustainable ecological and social effects (Meissner et al., 2024). The interplay
between technology, innovation, and the environment has been widely discussed, as
technological advancements are considered both a source of and a solution to a range of
environmental challenges (Franceschini et al., 2016).

In a broader sense, SOI involves making deliberate adjustments to an organisation's
philosophy, values, products, processes, or practices with the specific aim of generating
and achieving social and environmental value in addition to economic gains (Adams et
al., 2016). In line with Silvestre and Tirca (2019), in this dissertation, the concept of
innovation refers to initiatives that are novel to the firm or organisation implementing
them.

The extent to which a particular innovation tackles environmental and social challenges
differs (Silvestre & Tirca, 2019). Traditional innovation prioritises profit, often
overlooking side effects. There are three key types of sustainability-related innovation:
green innovation, which reduces environmental impacts; social innovation, which focuses
on societal welfare; and sustainable innovation, which balances environmental, social,
and economic concerns but is complex and risky due to conflicting stakeholder demands
(Silvestre & Tirca, 2019). The need to consider a broad range of stakeholders limits
individual enterprises from achieving competitiveness on their own. This demands a
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greater focus on collaborative efforts and ecosystem-based approaches to tackle complex
issues within global settings (Meissner et al., 2024).

2.2 Open innovation

To maintain competitiveness, companies must continuously innovate with new products
and services. However, when faced with knowledge and resource shortages, they turn to
open innovation (OI) activities, seeking knowledge and collaboration from external
partners (Dabi¢ et al., 2023). The field of Ol has provided valuable insights into how
companies leverage knowledge inflows to boost internal innovation and knowledge
outflows to expand external market opportunities for their innovations (Bogers et al.,
2017).

Introduced by Chesbrough in (2003), Ol has developed into a new paradigm for managing
innovation. Ol posits that companies should use ideas from both outside and within the
organisation and follow both internal and external avenues to reach the market. Ol
processes integrate internal and external knowledge based on collaborative relationships
with other actors, including suppliers, customers, universities, research institutes,
competitors, startups, contractors, and public institutions (Bogers et al., 2018; Malodia et
al., 2023).

A recent literature review suggests that research in this area has evolved through three
distinct phases (Bertello et al., 2024). At first, pioneering scholars featured case studies
of early adopters, such as large corporations and high-tech startups. The next phase
widened the focus to encompass the role of users and customers in value co-creation and
firms' capacities to absorb external knowledge, supported by quantitative methods. The
third phase consolidated previous insights while addressing new challenges and
opportunities, particularly in the context of digital transformation and policy pressures.
This phase highlights the role of advanced technologies, such as 10T (Internet of Things),
big data, and Al, in facilitating collaboration and innovation (Bertello et al., 2024).

Recently, Ol research subjects have expanded beyond traditional patterns and positive
effects to include diverse areas, such as the Ol paradox as well as its application in various
industries like financial services, food, and service sectors (Dahlander et al., 2021). The
other areas of focus include holistic or citizen Ol and managing Ol (Dahlander et al.,
2021). Additionally, the literature has been largely unbalanced, primarily highlighting
Ol's benefits while overlooking its associated costs (Dahlander et al., 2021).
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The transition towards a more sustainable and digital society is being shaped by open
innovation practices, as addressing today's systemic, interrelated, and complex societal
challenges demands collective action (Bertello et al., 2024). For instance, emerging
technologies can help build more resilient innovation ecosystems, though they also
require organisations to develop specific resources, skills, and competencies (Bertello et
al., 2024). Additionally, as suggested by Bertello et al. (2024), there is ample opportunity
to offer new solutions to grand challenges while learning how to advance the concept of
Ol.

2.3 Business digitalisation

Technologies like the internet, Al, and cloud computing are driving the digital economy's
expansion, with a profound impact on industrial development and economic growth (Guo
et al., 2023). Digitalisation involves incorporating digital components into product or
service offerings (Kumar et al., 2024). Digitalisation is a key pillar of Industry 4.0,
representing a new production paradigm focused on digital transformation. This approach
is characterised by the integration of advanced digital technologies with physical
production processes, as well as with products and services, creating a synergy that
enhances efficiency, flexibility, and innovation (Holl & Dellepiane, 2022).

Digital technologies are generally defined as the convergence of connectivity, vast and
dispersed information, and communication and computing technologies (Schéggl et al.,
2023). They encompass a variety of tools, including Al, cloud computing, 10T, robotics,
smart sensor devices, big data analytics (BDA), high-speed infrastructure (HSI), and
blockchain (Ardito, 2023). These digital technologies are now widespread, allowing
companies to optimise their existing processes, improve their business value proposition,
and enhance their customer experience (Etienne Fabian et al., 2024).

Digitalisation has become a vital resource, with digitally advanced firms considering
digital technologies and capabilities as their most important strategic asset. Firms can
achieve high levels of digitalisation by using digital technology to substantially alter the
multiple value-generating components of their business model, such as business
operations, relationship management, and strategic partnerships (Etienne Fabian et al.,
2024). Firms that strategically invest in digital technologies can also achieve better
performance; however, as their digital investments grow, they often face a digitalisation
paradox, where their expected performance gains are not realised.
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Digitalisation's relevance lies in its role as an emerging trend that drives businesses of all
sizes to boost their digital capabilities across all dimensions to remain competitive
(Alsufyani & Gill, 2022). Since digital technology reshapes an organisation’s internal and
external components and their interactions, it can influence its performance outcomes
both directly and indirectly. However, there remains uncertainty about what to measure
and how to assess the impact of digitalisation on performance outcomes (Alsufyani &
Gill, 2022).

Digitalisation can also accelerate the economic transition towards a more resource-
efficient and resilient circular economy-based production system (Kumar et al., 2024).
While digitalisation can improve environmental sustainability performance, companies
must elevate their overall level of digitalisation to fully realise these benefits (Kumar et
al., 2024). As is evident from the above discussion, the relationship between digital
transformation and sustainable performance has not been fully elucidated (Kumar et al.,
2024).
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3 Methodology

3.1 Research design for publication I: Conceptualising

Publication I is a conceptual exercise aimed to explore and approach the foundational
concepts of this dissertation. Conceptual papers often integrate various concepts,
literature streams, and theories (Jaakkola, 2020). While both empirical and conceptual
papers aim to generate new knowledge by drawing on carefully chosen sources and
adhering to established norms, conceptual papers derive their arguments from the
integration of existing concepts and theories rather than conventional data (Jaakkola,
2020).

Conceptual papers are recognised as a distinct type of research because they represent the
first step in theory building and provide a foundation for conducting empirical studies
(Rocco et al., 2022). A concept is an abstract idea, a mental depiction of something in
reality, or a sense that something exists in a specific way. Publication | is a theory
synthesis paper that aimed to integrate various concepts or literature streams.

Theory synthesis papers offer fresh or enhanced perspectives on a concept or
phenomenon by connecting previously unlinked elements (Jaakkola, 2020). Integration
papers link previously distinct phenomena, discovering a novel, simplified, and higher-
order perspective on their relationships. This process entails combining diverse elements
into a unified whole.

Integration leads to overarching concepts that reconcile previous findings, address
contradictions or puzzles, and introduce new viewpoints (Maclnnis, 2011). The idea of
conceptual pieces serving as a bridge or link is significant in the management field, where
numerous interesting theories exist. While these theories advance our thinking, they are
often difficult to test, resulting in sophisticated theories that remain empirically untested
(Gilson & Goldberg, 2015).

In conceptual papers, concepts are developed by defining a problem, linking concepts, or
questioning the existing relationships (or their absence) between concepts (Rocco et al.,
2022). Conceptual papers typically do not involve data, as they are primarily concerned
with developing and suggesting new links among constructs (Gilson & Goldberg, 2015).
Consequently, the evaluation of conceptual papers is based on the quality of the
arguments presented.
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3.2 Research design for publication Il: Systematic literature review

A systematic literature review aims to extract and synthesise the key findings from a
broad array of studies on a specific research topic (Clark et al., 2021) by integrating,
synthesising, and consolidating the current state of knowledge in any field (Fan et al.,
2022).

Scholars write literature reviews for different aims and situations. Generally, there are
three primary contexts for writing a systematic literature review (SLR) (Kraus et al.,
2020): a standalone review article on a specific topic; an introduction to an empirical
paper providing the basis for hypotheses; or as the initial stage of a larger research project.

This dissertation conducted an SLR, as it can be considered more useful than a traditional
literature review. SLRs offer a more rigorous and structured approach to synthesising
existing research (Kraus et al., 2020). In business and management, an SLR has its
foundations in the sciences and clinical disciplines. The primary focus of an SLR is to
ensure that the review process is thorough, transparent, and can be replicated. Moreover,
by using explicit and systematic methods, selection bias can be minimised and reliable
findings can be attained (Fan et al., 2022).

SLRs assist researchers in organising, analysing, and summarising academic literature
while maintaining the transparency of their process (Kraus et al., 2024). They must be
assessed and evaluated as rigorously as empirical articles (Snyder, 2019). In Publication
I1, the following steps were undertaken to conduct SLR:

3.2.1 Establishing guiding research questions
The research was guided by four key questions:

o What are the sustainability goals pursued through open innovation approaches?
(the what)

e How are partners integrated, and what open innovation mechanisms are being
used? (the how)

e Which secondary stakeholders are involved in the collaborations for SOIs? (the
who)

« Why do companies and external actors set up collaborations to innovate with a
sustainability purpose? (the why)
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3.2.2

3.2.3

3.24

3.25

Searching for the relevant studies

Keywords related to sustainability-oriented innovation and open innovation were
used to search for relevant studies in the Web of Science database.
The search included terms like "sustainability-oriented innovation”, "eco-
innovation", "open innovation"”, and “collaboration™, among others.
The search covered publications between 2000 and 2021 and included titles,

abstracts, and keywords to improve the probability of finding relevant studies.

Eligibility assessment

Initially, 569 publications were identified. After applying filters for the timeframe,
document type, and language, 512 articles were selected for further screening.
The titles, abstracts, and keywords each article were reviewed to determine its
relevance.

For the articles that demanded further analysis, their full text was examined,
resulting in a final selection of 35 articles that specifically addressed the
relationship between open innovation and SOI.

Data extraction and synthesis

Descriptive analysis and content analysis were performed on the selected articles.
A codebook was designed to describe each article, including aspects such as the
level of analysis, source of information, and theoretical perspective.

The categories related to the research questions (sustainability goals, partners
involved, open innovation mechanisms, and reasons for collaboration) were
identified and analysed using ATLAS.ti software.

Results of the SLR: Descriptive and content analysis

Descriptive analysis: An overview of the research studies was provided. The
analysis revealed the multilevel nature of SOI, with studies conducted at
organisational, project, and inter-organisational levels. Most of the studies
employed qualitative methodologies, and the primary theoretical perspectives
included stakeholder theory, industrial ecology, network theory, and the
absorptive capacity framework.

Content analysis: Content analysis allows scholars to examine a small to medium
corpus of articles using both quantitative and qualitative techniques. This
dissertation used a quantitative approach to perform content analysis objectively
by quantifying the specific units of analysis (Kraus et al., 2022). Content analysis
identified the main sustainability goals (environmental, social, and economic) and
the specific open innovation mechanisms used (crowdsourcing, lead-user
workshops, alliances, joint ventures, and so on). It also highlighted the variety of
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partners involved (suppliers, customers, higher education institutions, private
non-profits, and so on) and the motivations, drivers, barriers, and success factors
that influence collaborative SOI processes.

3.3 Research design for publication Ill: Explanatory quantitative
study

Publication 11l applied a causal logic to explain the relationship between business
digitalisation, environmental sustainability, and economic sustainability based on survey
data. The prevailing epistemology behind survey research methods is positivism
(Easterby-Smith et al., 2021). Survey designs are guided by an internal realist ontology,
and their validity concerns are quite similar to those found in strong positivist studies
(Easterby-Smith et al., 2021), although they represent a weaker form of positivism
compared to experiments.

Positivism is based on the assumption that there are regular, verifiable patterns in human
and organisational behaviour, even though these patterns can be difficult to discern and
explain because of the numerous factors and variables at play (Easterby-Smith et al.,
2021). Consequently, survey research typically employs cross-sectional designs, which
enable the simultaneous measurement of multiple variables and the examination of
potential associations (Easterby-Smith et al., 2021). Inferential surveys are designed to
identify the relationships between variables and concepts regardless of any prior
assumptions or hypotheses about the nature of those relationships.

3.3.1 Data collection technique

The data were collected via a web-based survey, encompassing both firm- and study-
theme-related constructs. The respondents were identified from the database of a local
supporting business organisation. This database was selected because it is the most
comprehensive list available (to the best of the researcher’s knowledge) of a large number
of small, active companies that were difficult to find (most databases cover larger
companies).
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3.3.2 Sampling frame

The empirical context of this study was based on a sample of 95 MSMEs in the Pdijat-
H&me region of Southern Finland, which has a population of approximately 206,000 (The
Regional Council of Paijat-Hame, 2024).

The initial sample included approximately 3,000 firms with a maximum of 250
employees, which is in line with the threshold set by the Federation of Finnish Enterprises
for the Paijat-Hame region. This sampling process resulted in 98 valid responses.
However, after data screening, three questionnaires were excluded from the analysis to
avoid bias, as the respondents indicated that they were leading companies with more than
249 employees.

3.3.3  Respondent demographics

The unit of analysis was the company, while the unit of observation was the manager or
owner of the company. Managers and owners were selected as respondents due to their
expected adequate knowledge of their companies' operations, digitalisation orientation,
and the environmental and economic sustainability achieved by the companies they lead
(Saunila et al., 2019).

Table 2 presents the main characteristics of the companies. The majority were
microenterprises (62%), with an average of three employees, and 42.4% had only one
employee besides the manager/owner. Additionally, 39% of the companies were well-
established, having been in operation for more than 20 years, while the second-largest
group consisted of companies founded within the last five years (32%).

Table 2: Sample description

Characteristics Frequency (n) Percentage (%)
Industry type

Production 26 27%
Services 69 73%
Age (vears)

5 or fewer 30 32%
6-10 12 13%
11-15 11 12%
16-20 5 5%
More than 20 37 39%
Customer base

B2C 26 27%

B2B 69 73%
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Number of employees

0-9 (Micro) 59 62%
10-49 (Small) 23 24%
50-249 (Medium) 13 14%
Total 95 100%

Source: Author's own elaboration.

3.3.4 Variable measurement

Dependent variable

Economic sustainability, measured using two items (Table 3) scored on a 4-point Likert
scale ranging from 1 (weak) to 4 (excellent), was considered to be a firm outcome,
reflecting the improvements in its profitability and overall economic sustainability.

Independent variable

Business digitalisation was measured with five items (Table 3) and scored on a scale
ranging from 1 (strongly disagree) to 5 (strongly agree). The items were adapted from
Lee and Roh (2023) and Proksch et al. (2021).

Mediating variable

A single item was used to measure the companies' overall environmental sustainability
(Table 3). The participants were asked to evaluate their companies' environmental
sustainability (minimising environmental impact) on a scale ranging from 1 (weak) to 4
(excellent).
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Table 3: Constructs and items

Construct

ID

Items

Mean

SD

Min

Max

Business
digitalisation

DIG1

Our company's
equipment and
functions create
good conditions
for utilising
digitality.

3.61

1.28

DIG2

The processes of
our company
utilise a lot of
digitality.

2.43

1.24

DIG3

We utilise
digitalisation in a
key part of our
products.

3.26

1.38

DIG4

We use
digitalisation as a
key part of our
services.

3.47

1.23

DIG5

Our service
portfolio includes
a lot of digital
services.

2.52

1.39

Economic
sustainability

(in relation to
other similar
companies in the
industry)

ECON1

The profitability
of our company
is...

2.80

0.66

ECON2

The economic
sustainability of
our company
(operating in an
economic
balance that is

2.94

0.80
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not based on

debts) is...
Environmental ENV The 3.15 0618 1 4
sustainability (in environmental
relation to other sustainability of
similar companies our company
in the industry) (minimising
environmental
impact) is...

Source: Author's own elaboration.
Moderating variable

A dummy variable was created based on the number of full-time employees to account
for the effect of firm size on the hypothesised relationships. The definitions and
classifications for MSMEs vary by country, but this study followed the classification
proposed by the OECD and European Commission, which defines microenterprises as
having fewer than 10 employees, small enterprises as having between 10 and 49
employees, and medium-sized enterprises as having between 50 and 249 employees (Di
Bella et al., 2023; OECD, 2023). Accordingly, the dummy variable was assigned a value
of 1 for microenterprises (fewer than 10 employees) and 0 for small or medium-sized
enterprises.

Control variables

Control variables were included to address potential biases, such as firm age, customer
base (B2B/B2C), and sector (production vs. services). Firm age and customer base were
considered due to their impact on digitalisation and sustainability practices, while sector
was included for its influence on profitability and the interaction between products and
processes.

3.3.5 Bias

The potential for non-response bias was evaluated by comparing the responses of 20 early
participants with those of 20 late participants across all the study items. An analysis of
variance at the 5% significance level revealed no statistically significant differences
between the two groups.

Given that the responses for this study's constructs were collected through a cross-
sectional survey, the possible impact of common method bias (CMB) was thoroughly
evaluated. CMB typically arises when dependent and independent variables are measured
within the same survey using the same source and response method (Kock et al., 2021).
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To mitigate CMB, procedural and statistical techniques were applied in line with
recommendations from Podsakoff et al. (2003).

Procedural controls included offering participants clear instructions, ensuring survey
anonymity and confidentiality, and employing straightforward language to avoid
ambiguity. The length of the questionnaire was kept short to reduce respondent fatigue
and cognitive effort, which can help reduce CMB (Kock et al., 2021).

For statistical controls, Harman’s single-factor test was conducted using SPSS 26.0,
which revealed five primary factors that explained 86.47% of the total variance, with the
largest factor accounting for 38.94%, indicating no dominance. A full collinearity test
performed using SmartPLS 4.0.9.3 revealed that all the variance inflation factors (VIF)
remained below the threshold of 5, as recommended by Hair et al. (2019). CMB was thus
concluded to be not a major concern.

3.3.6  Data analysis technique

Research models that involve multiple constructs, variables, and interrelationships are
typically analysed using structural equation modelling (SEM). SEM offers flexibility in
testing complex models by allowing researchers to include multiple predictors and
outcome variables, develop latent (unobservable) variables, and evaluate the mediation
and moderation relationships within a single model (Nitzl, 2016).

There are two kinds of estimators for SEM: covariance-based and variance-based
estimators (Benitez et al., 2020). Partial least squares structural equation modelling (PLS-
SEM), a type of structural equation modelling like its sibling CB-SEM, was developed
for research models with weak theoretical foundations where various potential influences
need testing (Nitzl, 2016). With a weak theoretical basis, it is unlikely that CB-SEM's
psychometric assumptions are met for the observed indicators, leading to unacceptable
results for data sets not derived from long-term measurement processes (Nitzl, 2016).

Following the guidelines of Hair Jr et al. (2022), PLS-SEM, a variance-based SEM
approach, was selected due to its suitability for exploratory research, its efficiency with
small sample sizes and different measurement scales, and its robustness in handling non-
normal data. The minimum sample size was ensured by following Nitzl (2016) to
maintain statistical relevance. PLS-SEM also supports the use of single- and multi-item
measures within the same model and is ideal for examining complex models with
mediating and moderating effects. Additionally, it offers higher statistical power than CB-
SEM (Hair Jr et al., 2022).

PLS-SEM has been the main method for estimating structural equation models in
information systems, management, and business research, research fields that often
involve complex problems that demand the development and measurement of theoretical
concepts (Benitez et al., 2020) as well as the investigation of their relationships. These
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theoretical concepts are usually depicted as constructs within a structural model (Benitez
et al., 2020).

This research's proposed theoretical model was outlined in structural relationships based
on equations linking conceptual variables (Figure 1), formalising and visually
representing the theoretical model (Sarstedt et al., 2016). The conceptual variables refer
to the general ideas or abstract concepts measured in the research. The constructs serve
as the statistical representations of these variables within the structural equation model
(Sarstedt et al., 2016). The proposed model was transformed into a statistical model,
which involved translating the theoretical concepts and their hypothesised relationships
into a structural framework (Benitez et al., 2020).

Figure 1: Proposed theoretical model.

Environmental
Sustainability

Economic
Sustainability

Business
Digitalisation

—®  Direct path

- === +  Mediation path

Source: Author's own elaboration.

3.3.7 Validity and reliability

PLS path models comprise two linear equation sets: the measurement model (outer
model) and the structural model (inner model). The former defines the relationships
between a construct and its observed indicators, while the latter maps the relationships
between the constructs (Henseler et al., 2016).

The assessment of measurement models involved evaluating several key criteria to ensure
the reliability and validity of the constructs being measured. Indicator reliability was
assessed to determine the consistency of the individual items or indicators that constitute
a construct, ensuring that each indicator reliably reflected the construct. Internal
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consistency measures, such as Cronbach’s alpha and composite reliability, were used to
evaluate how well the items within a construct correlated with one another.

Convergent validity, primarily assessed by calculating the average variance extracted
(AVE), was measured to determine the proportion of variance captured by the indicators
of a construct, thereby ensuring that the indicators adequately reflected the underlying
theoretical construct. Further, discriminant validity was evaluated using the heterotrait-
monotrait ratio (HTMT) to analyse the extent to which a construct was distinctly different
from the other constructs in the model and ensure that it did not excessively overlap with
others (Hair Jr et al., 2022).

Several critical steps were undertaken to ensure the reliability and validity of the structural
model. One step involved performing a two-tailed bootstrap procedure with 10,000
subsamples, which enabled the determination of the statistical significance of the path
coefficients. Furthermore, the VIF was calculated to identify any potential
multicollinearity issues. According to Hair Jr et al. (2022), it is recommended that the
VIF values remain below 5 to avoid substantial multicollinearity problems that could
compromise the reliability of the results.

Finally, the coefficient of determination (R2) was assessed to measure the model's
explanatory power. This coefficient reflects how effectively the independent variables
explain the variance in the dependent variable, which is essential for understanding the
model's overall robustness and relevance.
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4 Results and discussion

This section highlights the main results of the dissertation. Regarding Q1—How do
businesses integrate open innovation to meet their sustainability goals?—the findings
reveal that mechanisms such as crowdsourcing, customer co-development, and R&D
alliances are instrumental in achieving SDGs and fostering environmental-oriented
innovations. Moreover, digital technologies promote open collaboration processes that
aim to achieve environmental innovations; they enable active collaboration and
interaction among various stakeholders, including companies, communities of experts,
and consumers. Such a collaborative approach is crucial for addressing environmental
challenges and achieving sustainability goals.

Regarding Q2—What are the key motivations, enablers, obstacles, and success factors in
adopting open innovation for sustainability?—a clear dominance of open innovation
mechanisms aimed at developing environmental innovations than those focused on the
triple bottom line (economic, social, and environmental benefits) was identified. The
different open innovation mechanisms identified include the following: a) inbound mode:
crowdsourcing, lead-user workshops, intermediation, and experiments and discussion
sessions; b) coupled mode: ten mechanisms were identified, including alliances, business-
non-profit engagement, co-creation, joint ventures, cooperation, collaborative innovation
contests, coopetition, cross-sector partnerships, joint development projects, and
innovation networks; c¢) partners: collaboration processes usually involved a range of
partners, including suppliers, customers, other businesses, government, higher education
institutions, private non-profit organisations, and communities.

Most of the collaborations for environmental innovations were found to be established
with other companies, customers, and suppliers. The motivations to collaborate for SOI
(sustainability trends, human capital, financial gains, and organisational benefits) were
identified along with their internal drivers (sustainability strategies, internal culture,
capabilities, and top management commitment), external drivers (stakeholder pressure,
demands for sustainable products, government subventions, and digitalisation), barriers
(finding suitable partners, cultural differences, contract difficulties, and lack of absorptive
capacity), and success factors (effective communication, trust-based relationships, long-
term alliances, and sharing common knowledge). Chiefly, the SLR produced an
integrative conceptual framework that synthesised the identified mechanisms, partners,
motivations, drivers, barriers, and success factors in open innovation for sustainability.

Regarding Q3—What is the relationship between business digitalisation and
environmental and economic sustainability?—no direct and significant relationship was
found between business digitalisation and the economic sustainability of MSMEs.
Contrary to initial expectations, simply integrating digital technologies within business
operations did not directly translate to improved economic outcomes.
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However, the critical mediating role of environmental sustainability in this relationship
was highlighted. Digitalisation was found to contribute to economic sustainability
indirectly by enhancing environmental practices, implying that digitalisation's economic
benefits can be realised only when these digital efforts lead to improvements in
environmental sustainability.

Moreover, business digitalisation was found to positively affect environmental
sustainability. Integrating digital technologies helps companies adopt better
environmental practices, which, in turn, leads to greater overall sustainability. A positive
relationship between environmental sustainability and economic benefits was also found:
companies that improve their environmental practices enjoy significant economic gains,
thus suggesting that efforts to minimise environmental impact can generate better
financial performance.

Lastly, in the relationship between environmental and economic sustainability, firm size
was identified as a moderating factor. While high levels of environmental sustainability
generally led to improved economic outcomes, this relationship was less pronounced for
microenterprises than small and medium-sized enterprises. Smaller firms evidently face
more challenges in converting their environmental efforts into economic gains, thus
highlighting the need for tailored support mechanisms to help them achieve their
sustainability goals.
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5 Conclusions

5.1 Theoretical contributions

This dissertation makes several theoretical contributions to the fields of corporate
sustainability, innovation management, and information systems by integrating
digitalisation and open innovation as drivers of sustainability in the business context. The
three publications collectively advance the theoretical understanding of how digitalisation
and open innovation can foster business sustainability.

The first key contribution is that this dissertation extends the current understanding of
how digital technologies facilitate open collaboration processes that aim to achieve
environmental innovations. This research highlights the key role of digital technologies
in transforming societies, cultures, and economies, encouraging environmental attitudes
and behaviours, collective climate actions, and changing business practices. This digital
imperative also demands companies to review their inter-firm collaboration and
coordination models to satisfy the expectations of strategic or potential customers.
Establishing governance structures and mechanisms is thus essential to reconcile the
points of divergence between partners in environmental innovation. The main
contribution of this finding is that it connects three fields—corporate sustainability,
innovation management, and information systems—that have rarely been addressed
together in the literature but that are extremely important in practice for the environmental
innovation performance of companies.

This research also contributes to the literature by demonstrating the "what", "how",
"who", and "why" of open innovation processes that guide businesses in their innovation
efforts towards sustainability. By systematically examining the mechanisms, motivations,
drivers, barriers, and success factors of open innovation in SOI, this research offers an
integrative conceptual framework, one that advances the understanding of how businesses
can integrate external partners and innovate sustainably. This conceptual contribution
offers a structured approach for future research and practical guidance for policymakers
and managers in fostering sustainable innovation.

Finally, this dissertation examined the relationships between business digitalisation,
environmental sustainability, and economic sustainability, focusing on the mediating role
of environmental sustainability and the moderating role of company size. This research
challenges the prevailing assumption that business digitalisation directly improves
economic sustainability—it reveals a lack of significant association between
digitalisation and economic performance, suggesting that increased digitalisation does
not necessarily lead to immediate or direct economic benefits for companies. Moreover,
while digitalisation may not directly enhance economic performance, it significantly
improves environmental sustainability. This, in turn, positively influences economic
outcomes, indicating environmental sustainability's mediating role in the relationship
between digitalisation and economic performance.
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Additionally, the research underscores the strategic importance of aligning digitalisation
efforts with environmental sustainability to achieve long-term competitive advantages.
Moreover, it sheds light on the unique challenges and opportunities faced by MSMEs in
pursuing sustainability. These findings advocate a strategic approach, one grounded in
the RBV, suggesting that companies leveraging digitalisation to enhance environmental
sustainability can indirectly increase their economic performance. This strategic
orientation demonstrates that digital capabilities can create a sustained competitive
advantage by optimising business processes and addressing environmental concerns.

Furthermore, the study offers insights into the challenges and opportunities that MSMEs
encounter in their pursuit of sustainability. It highlights the resource and capacity
constraints of small businesses and suggests that these firms can leverage intangible
resources, such as social capital, to support their sustainability initiatives. The study also
discussed the constraints smaller firms face in environmental management and
sustainable development. This research contributes to the intersection of information
technology and management literature by demonstrating how digital capabilities can
optimise business processes and create value. It emphasises the role of strategic alignment
with environmental and sustainability issues in translating digital investments into
competitive advantages.

5.2 Managerial and practical contributions

The research findings can be used to improve the managerial role in relation to sustainable
business. Digital technologies are critical drivers of collaborations for sustainability
purposes: they offer new types of products and services with societal benefits. By
leveraging digitalisation, managers can engage in open innovation to access diverse
knowledge and ideas for sustainability, which can lead to the development of
environmentally friendly products and services. Furthermore, this research has identified
and synthesised the main mechanisms used to establish collaborative processes that
contribute to sustainability. It also offers an overview of the main factors for the success
of collaborative processes, thereby helping to reduce the likelihood of failure in
collaborations between companies and their external partners.

The findings hold important implications for small business managers and policymakers
as well. The shift towards environmentally sustainable practices has been found to be
more complex for small companies than for larger ones due to their limited financial
resources and strong dependence on economic performance indicators to grow and
survive. Although economic benefits should not be the only motivation for improving
their environmental practices, MSMEs must thus recognise the economic benefits of
embracing environmental sustainability. If companies do not realise the business potential
of environmental sustainability, their owners will lack incentives to prioritise
environmental practices in their core business strategies.
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Additionally, previous research suggests that, for smaller companies to benefit
economically from environmentally sustainable management, owners and entrepreneurs
must strategically rethink their approach to sustainability. This involves considering not
only a win-win relationship in economic terms but also the benefits they can achieve in
terms of business reputation and meeting customer expectations. Finally, companies must
balance short-term financial goals with long-term sustainability objectives. This entails
making strategic investments in technologies and practices that may not yield immediate
returns but are crucial for the companies' future growth and environmental sustainability.

5.3 Future research and limitations

To advance both theoretical knowledge and practical applications in the field of
sustainable business practices, this dissertation proposes several areas for further
investigation.

First, this research highlights the importance of adopting a temporal and relational
perspective in studying open innovation for SOI, an approach that helps determine which
partners are most critical at different stages of the innovation process and how their
integration impacts the sustainability performance of firms. This perspective encourages
further investigation into the timing and relational dynamics of collaborative innovation
efforts.

This research also suggests the need to analyse how motivations, drivers, barriers, and
success factors vary according to contingency factors and firm characteristics. Doing so
would provide a more complete understanding of the factors that influence successful
sustainability-oriented collaborations.

Moreover, the paradoxical view on collaboration for SOI can be valuable, as it highlights
the tension between sharing technical knowledge and protecting proprietary information.
Exploring the role of this tension and paradox in SOI could be a promising research
direction, as it would allow researchers to analyse competitive relationships and find ways
to address the emerging conflicts.

Lastly, given the owner-manager-entrepreneur centrism in microenterprises, future
research should examine how individual owner characteristics interact with company-
level factors when analysing companies' environmental sustainability. This approach
would strengthen the understanding of the relationship between digitalisation and the
environmental and economic sustainability of small companies and offer insights into
how personal attributes and organisational dynamics influence sustainability outcomes.

To provide a comprehensive understanding of this study's scope and its potential
constraints, its limitations should be acknowledged. One potential limitation is social
desirability bias. As proposed by Heras-Saizarbitoria et al. (2020), environmental
sustainability measures primarily based on managers' perceptions or opinions may be
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influenced by social desirability or self-reporting bias. However, in line with Wang et al.
(2023), we implemented several strategies to mitigate the influence of social desirability
bias and encouraged participants to supply honest perspectives. Additionally, considering
that this research provides only a snapshot in time, longitudinal studies are needed to
address the endogeneity concerns in the proposed research model. Endogeneity can
compromise the key conditions for claiming causality (Zhang et al., 2022), and the
suggested relationships should be interpreted more as robust correlations rather than
causal slinks.

Recent innovation management research has highlighted that, even for innovative efforts
focused on sustainability, economic rationality prioritises profitability over achieving a
balance with socioecological goals. Consequently, the benefits of a firm's sustainable
practices are evaluated based on their contribution to its overall economic objectives
(Meissner et al., 2024).

Financial incentives to address sustainability targets can suggest an instrumental
perspective on companies’ engagement in sustainable business practices (Busch et al.,
2023). Rather than viewing this as a limitation, it can be seen as an initial step or level of
sustainability engagement—necessary but not sufficient for companies to generate a
positive impact on the environment and society.

This dissertation was conducted at the firm level, considering the historical responsibility
private companies have had in terms of sustainability and responsibility. However,
sustainability is also an individual, organisational, inter-organisational, ecosystem, and
societal issue that should be examined at different levels of analysis. Future research
should explore these dynamics at multiple levels to gain a more holistic understanding of
sustainability practices and their impacts.

Though sustainability is ultimately achieved at the system level, with companies being
just one component of that system (Barnett et al., 2022), and companies alone cannot
ensure the sustainability of the entire system, they do hold the responsibility of managing
their interdependence and influence within the system in a way that contributes to the
overall sustainability (Barnett et al., 2022). This dissertation aims to be relevant by
demonstrating how business sustainability can be advanced through open innovation
processes and the integration of digitalisation into business functions.
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