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Abstract: Business–IT alignment (BITA) has become crucial for effective organisational management
in today’s interconnected global economy. This article investigates the relationship between BITA
and corporate sustainability, exploring how businesses can leverage BITA for sustainable growth
and development. The study employs a case research approach in a multinational manufacturing
organisation, utilising a mixed methods research (MMR) design. In the quantitative part of the
research, the PLS-SEM technique was used to examine the influence of six BITA factors on employees’
self-perceived action competence for sustainability (SPACS). This study confirmed that all six BITA
factors strongly influence all three SPACS factors. In the qualitative part of the research, semi-
structured interviews were used to measure the BITA maturity level of the organisation and the
influence of BITA factors on corporate sustainability. Based on quantitative and qualitative research
results, it can be confirmed that BITA strongly influences corporate sustainability. Results also
confirm that there is no universal approach to BITA and its influence on corporate sustainability.
Organisations must focus on all factors of BITA equally to achieve better levels of BITA and ensure its
influence on corporate sustainability.

Keywords: business–IT alignment (BITA); corporate sustainability; SPACS; case research; mixed
methods research (MMR); PLS-SEM

1. Introduction

As the lines between technology and business blur in our increasingly interconnected
global economy, business–IT alignment (BITA) has become crucial to effective organisa-
tional management. BITA, which refers to the alignment between an organisation’s business
objectives and its IT infrastructure, is no longer a matter of mere convenience. Authors
Chan and Reich [1], Aversano et al. [2], Silvius et al. [3], Luftman et al. [4], and Yang [5]
pointed out that today it is a critical success factor in enterprises’ strategic operations and
competitive advantage. Jonathan et al. [6] further exposed that effective alignment between
business and IT also improves the value derived from digital transformation projects and
helps organisations to achieve long-term sustainability. Tal Ben-Zvi and Luftman [7] argue
that mature alignment is needed if companies want IT to change the business. Mature
alignment is correlated with organisational success and, as such, is important target of
modern organisations, as noted by Panda [8]. The growing significance of IT in business can
be attributed to several factors that have transformed how companies operate and compete
in the modern business landscape, such as digital transformation, data-driven decision-
making, operational efficiency, e-commerce, improved customer experience, innovation,
remote work, flexibility, etc. Feroz et al. [9] exposed that technologies, such as artificial in-
telligence (AI), big data, internet of things (IoT), cloud computing, and mobile technologies,
enable organisations to transform sustainability areas such as environmental sustainability
in areas such as pollution control, waste management, sustainable production, etc.

However, achieving true BITA is far from straightforward, with many organisations
facing many challenges and complexities. From rapidly evolving technology landscapes
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and shifting market demands to the persistent communication gaps between IT and busi-
ness stakeholders, BITA demands a holistic, forward-thinking, and adaptable approach.

Chan and Reich [1] and Aversano et al. [2] exposed that even the best-planned strate-
gies can fail due to poor communication, lack of alignment (e.g., when the business strategy
has a goal other than the IT strategy), and lack of support at all company levels. Addi-
tionally, the organisation’s information systems (IS) often fail to align with the business
objectives. Kyriazoglou [10,11] wrote that these factors drive organisation management
to establish increasingly extensive and more effective business controls in various areas
of the organisation, including enterprise management, risk management, administration,
enterprise architecture, strategy, finance, IT, sales, and so on.

Luftman et al. [4] pointed out several persisting issues in the research on IT alignment.
Firstly, many alignment models portray alignment as a stagnant relationship instead
of examining the range and changes in actions that can be used to achieve alignment.
Secondly, these models often lack robust theoretical underpinnings. Lastly, due to their
static perspective, such models offer limited guidance on how organisations can enhance
their alignment. Chan and Reich [1] emphasised that despite significant research on BITA,
several challenges still relate to two areas. The first area is the alignment of IT strategy with
business strategy as a continuous process that requires specific management capabilities in
IT and involves specific actions and reactions, exhibiting patterns over a certain period. The
second area focuses on the final state, emphasising BITA’s previous activities, measures,
and outcomes. Breakthrough technologies in connection with digital transformation, as
well as global influences such as sustainability and environmental issues, are important for
organisations in the BITA field today.

In recent years, the concept of corporate sustainability has gained significant impor-
tance. On this basis, the following research question was proposed: “Does BITA influence
corporate sustainability?”

Beyond being just a buzzword, corporate sustainability represents an organisation’s
commitment to operating in socially responsible way, contributing to economic progress
while upgrading the quality of life for its workers, their families, and the wider community.
Ashrafi et al. [12] pointed out that corporate sustainability encompasses various activities
aiming to reduce environmental impact, promote social justice, and ensure long-term
economic viability. When strategically aligned with a business’s objectives, we think that IT
can drive sustainable practices and values across the organisation. For instance, advanced
IT solutions can track, analyse, and reduce an organisation’s carbon footprint, contributing
to environmental sustainability goals. Digital tools can streamline business operations,
reduce waste, and foster economic sustainability. Furthermore, IT can significantly improve
transparency, promote ethical business practices, and contribute to social sustainability.

This article explores more profoundly the relationship between BITA and corporate
sustainability. How these concepts intersect and how organisations can leverage IT align-
ment for sustainable growth and development have been studied. To fulfil the goal of this
research, case research using mixed methods research (MMR) in a multinational manufac-
turing organisation was used.

In the subsequent part of the article, Section 2 will focus on BITA, whereby the biblio-
metric analysis of BITA was performed and its connection with corporate sustainability was
explained to make the scope of BITA easier to understand. Section 3 will explain the case
study approach using mixed methods research (MMR), including the research model and
the research procedure. Section 4 presents quantitative and qualitative research results for a
multinational manufacturing organisation. Following this, there is a section for discussion
and the conclusion.

2. Materials and Methods
2.1. Business–IT Alignment

Business–IT alignment (BITA), also known as strategic alignment, is a process that
ensures an organisation’s technology resources, capabilities, and investments are in har-
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mony with its business strategies, goals, and needs [1]. Luftman and Brier [13] pointed
out that BITA refers to the coordinated efforts undertaken by management to ensure that
IT objectives align with the functional goals of various departments within organisations,
such as marketing, finance, and production. BITA aims to align IT with the overall business
objectives and vice versa.

Numerous studies have shown that organisations that achieve successful alignment
between these areas tend to outperform counterparts that lack alignment [14–16]. Conse-
quently, aligning IT strategy with business strategy has become one of the most significant
challenges for IT professionals and executives [17]. The BITA concept is associated with
several synonymous terms, such as ‘integration’ [18], ‘fit’ [19], ‘harmony’ [13], ‘fusion’ [20],
and ‘linkage’ [21]. Regardless of the terminology used, literature has emphasised the
significance of BITA for developing core competencies within an organisation [22,23].

Over thirty years of research on BITA highlight the practical value of aligning both
strategies, as they directly impact an organisation’s performance. Earlier studies focussed
on comparing the business plan and IT plan. Then, research was directed to examine the
relationship between business strategy and IT strategy and the fit between business needs
and the priorities of IT [1]. Some researchers argue that alignment may not always be
desirable. They present various arguments, such as research being mechanistic and not
representing the real world [24], the impossibility of alignment when the business strategy
is undefined or in the process of definition [25], the lack of fit being a desired outcome
as business operations must continuously adapt, and the need for IT to be an integral
part of changing the approach to business rather than merely pursuing it [26]. Moreover,
if alignment is too tight and the business environment suddenly changes, organisations
can have problems adjusting to a new environment [24]. Other arguments found in the
literature are that IT has to challenge businesses, not simply implement its vision; aligning
an IT plan with a business plan can deliver a competitive advance, and the opposite can
result in losses [26,27].

Sauer and Burn [28] caution that alignment can lead to problematic situations requiring
careful management to prevent unnecessary IT and business costs. They identify three
types of undesired results that can arise from strategic alignment: (i) misalignment, where
an organisation tries to align IT with internally inconsistent business strategies; (ii) IT
stagnation, which happens as part of a common, practically inevitable, cycle of innovation
in IT; and (iii) globalisation, which poses unique challenges in terms of cultural and scale
compatibility for alignment. If IT researchers deliver papers advocating for high alignment
in these challenging and possibly problematic scenarios, they are not serving the best
interests of practitioners.

Luftman and Brier [13] emphasise that several factors are crucial for a successful BITA.
These factors include strong senior management support, effective prioritisation, fostering
positive working relationships, building trust, promoting effective communication, and
developing a comprehensive understanding of the business environment. The authors also
exposed enablers and inhibitors of alignment and divided them into two groups based
on control: (i) IT participation in strategy development and senior executive support are
under the control of the business, while (ii) project priority, IT knowledge of business, and
IT leadership are in the control of IT.

BITA factors can be categorised as background and foreground antecedents. Examples
of background antecedents are common domain knowledge (between IT and business), IT
project implementation success, communication between business and IT, and a connection
between business and IT planning [1,29]. Factors such as strong leadership, the relation-
ship between CEO and CIO, a formalised strategic business plan, and clearly defined
business goals [25,30–32] are categorised as foreground antecedents. Communication is
another important antecedent to alignment, often associated with understanding. Efficient
communication plays a vital role in reaching alignment between business and IT. It is es-
sential for fostering understanding, collaboration, and shared goals. Organisations should
prioritise regular and pervasive communication, employing various channels and meth-
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ods to facilitate effective communication between stakeholders involved in the alignment
process [29,33,34].

In every organisation, individual business functions or units must collaborate and
support the vision and business goals of the entire organisation. The IT department is
no exception, as it provides services and products to internal customers. Davenport and
Short [35] state that organisations aiming to optimise their operations should undergo busi-
ness process redesign (BPR) by incorporating IT capabilities. The effects of this approach
have been significant in most cases. Preferably, alignment should be present at all levels
of the organisation: organisational, system [33,36], project [37], and individual level [38].
The absence of alignment can lead to challenges in implementing information solutions or
platforms. Formal strategies are typically applied at higher levels of the organisation, while
the execution occurs at lower levels. Alignment at lower levels of the organisation enables
the translation of business goals into individual goals [29].

To address alignment comprehensively and accurately, ways to measure the level
of alignment are needed. The literature on management information systems mentions
various approaches to addressing alignment, such as typologies and taxonomies, alignment
models, questionnaires, mathematical models, qualitative methods, etc. [1].

The first comprehensive alignment models emerged in the early 1990s. One of the
early models is the MIT Model [39]. According to the MIT model, investments in IT are
“rewarded” if the key elements of strategy, structure, technology, process management,
individuals, and roles are aligned. Building upon the MIT model, Henderson and Venkatra-
man [40] developed the Strategic Alignment Model (SAM), the most used alignment model.
The SAM model distinguishes four key domains: (i) business strategy, (ii) organisational
processes and infrastructure, (iii) IT strategy, and (iv) processes and IT infrastructure. The
SAM distinguishes between two IT perspectives: the external perspective, which refers to
IT strategy, and the internal perspective, which refers to IT infrastructure and processes.
This differentiation allows for a comprehensive understanding of the alignment between
business strategy and IT by considering the strategic aspects of IT and its operational im-
plementation within the organisation. The external perspective focuses on how IT strategy
aligns with the overall business strategy. In contrast, the internal perspective examines
the alignment between the organisation’s IT infrastructure and processes and the strategic
goals and needs of the business.

Luftman [41–43] extended the SAM model and developed the Strategic Alignment
Maturity Model (SAMM) and its associated measurement model. SAMM operationalises
the conceptual framework of Henderson and Venkatraman [40]. The organisation’s current
level of alignment maturity can be measured using the following six building blocks:

1. Communication: how IT and business staff understand each other and communicate.
2. Value measurement: how organisations measure their performance and the value

of projects, evaluate projects, and improve internal projects and processes based
on results.

3. Governance: whether projects are aligned and supporting business strategy, and
whether IT projects have measurable outcomes.

4. Partnership: whether there is a true partnership based on mutual trust, and whether
partners share risks and rewards.

5. Scope and architecture: IT is more than just business support, and IT helps the growth
of business, profit, and competitive advantage.

6. Skills: skills have to be effective, and staff must understand business drivers and
speak in business language.

Luftman and Kempaiah [44] assessed alignment capability in 197 organisations and
concluded that no single solution exists for achieving BITA. They added that achieving
mature alignment requires the balanced development of all six building blocks identified in
the model. Each building block is crucial and should not be overlooked or neglected. Luft-
man’s further work included research on the influence of BITA on company performance
and further enhancement of measurement instruments [4].
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2.2. Bibliometric Analysis of BITA

Bibliometric analysis was performed to gain insight into research in the field of BITA.
Bibliometric analysis is a quantitative method that has become popular in business re-
search in recent years [45]. It evaluates and analyses scientific literature based on citations,
publication dates, author affiliations, and/or keywords from scientific databases [46]. Nu-
merous esteemed scientific databases are at researchers’ disposal. Some widely used ones
encompass Scopus, Web of Science (WoS), PubMed, ERIC, IEEE Xplore, ScienceDirect,
Directory of Open Access Journals (DOAJ), and JSTOR [47]. The biggest and most popular
scientific databases for researchers are Scopus and WoS [47]. There is considerable overlap
between the two databases. Singh et al. [48] highlighted that approximately 99.11% of
the journals indexed in WoS are also indexed in Scopus and that the database includes
more documents than WoS. Our decision to limit this paper to the Scopus database was
motivated by its comprehensive coverage of journals indexed in the WoS database, as
highlighted by Mongeon and Paul-Hus [49] and Singh et al. [48]

Our bibliometric analysis using the Scopus database was performed on 10 June 2023.
Bibliometric analysis focussing on the keywords “business IT alignment” was conducted
within the document title, abstract, and keyword fields. For our analysis, the documents
published in 2023 were excluded from further analysis as it is the current year. However,
eleven documents have already been published at the time of analysis. Our analysis was
limited to document types, including conference papers, articles, book chapters, and books.
Additionally, we focussed on subject areas encompassing computer science, business,
management and accounting, decision sciences, engineering, mathematics, and social
sciences. From a language point of view, three documents are in German, followed by
Spanish with two documents, and Chinese and French with one document each. All other
documents were in English, making it the most prevalent language. As a result of that, only
documents in the English language were included in the analysis. After using the limited
and excluded criteria mentioned above, 656 document results from 1997 to 2022 in the
Scopus database appeared and were used for further bibliometric analysis (see Figure 1).
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Figure 1. The timeline of issued documents on the Scopus database, 10 June 2023, with the keywords
“business IT alignment”.

Before 1997, there were papers that semantically referred to business–IT alignment
(see [21,25,26]), although not with the phrase “business IT alignment”. The first publica-
tion in the Scopus database with this keyword is a conference paper by Dantanarayana,
Wickramage, and Jayaweera entitled “Framing Services Based on Value Activities in Health-
care” from 1997. The authors introduced a framework to assist healthcare designers in
successfully developing service solutions [50]. The most cited article with 481 citations is
“Achieving and Sustaining Business-IT Alignment” by Luftman and Brier from 1999 [13].
The article focuses on identifying the key factors that either facilitate or hinder the achieve-
ment of alignment between business and IT [13]. The second most cited publication, which
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is cited almost the same amount as the first one, with 471 citations, is a book titled “Enabling
Flexibility in Process-Aware Information Systems: Challenges, Methods, Technologies”
by authors Reichert and Weber from the year 2012 [51]. In their work, they highlight the
growing importance of an organisation’s ability to quickly respond and adapt to changes
in its environment as a key factor for success.

BITA’s interdisciplinary nature is evident in the diverse range of documents covered
by scientific publications associated with the chosen keywords in the Scopus database.
The subject areas represented in these papers demonstrate a broad spectrum of disciplines.
Most of the papers fall within the field of computer science, accounting for 39.2% of the
publications. This is followed by decision science (14.6%); business, management, and
accounting (14.2%); engineering (12.2%); mathematics (10.8%); social sciences (4.9%); and
other disciplines. The distribution of these publications across multiple subject areas il-
lustrates the multidisciplinary nature of BITA research. It highlights the involvement of
various fields in investigating and contributing to understanding BITA. This interdisci-
plinary approach allows for comprehensively exploring the subject, drawing insights from
diverse perspectives and expertise.

Most publications were from Germany (106 documents, 16.16%), followed by the
Netherlands with 96 documents (14.63%), the United States with 60 documents (9.15%),
Australia with 47 documents (7.16%), Sweden with 46 documents (7.01%), Belgium with
43 documents (6.56%), and others such as Switzerland (37, 5.64%), the United Kingdom
(27, 4.12%), China (26, 3.96%), France (24, 3.66%), and others. Furthermore, the perspective
of affiliation of the first author is here analysed. Most are from Stockholm University (34) in
Sweden, followed by the University of Twente (25) in the Netherlands, Utrecht University
(16) in the Netherlands, University of Antwerp (15) in Belgium, Ecole Nationale Supérieure
d’Informatique et d’Analyse des Systèmes (15) in Morocco, etc.

Fifty-two keywords appear in papers at least 15 times. Business IT alignment (BITA,
648) appears most often, followed by information systems (235), alignment (191), enterprise
architecture (138), information technology (77), strategic alignment (70), industry (61), IT
governance (58), information use (57), IT management (52), etc. However, the connections
between the individual keywords cannot be seen, and therefore bibliometric mapping was
carried out as explained in the following.

Bibliometric mapping is a technique used to generate visual representations that
provide insights into the structure of scientific documents within a particular research
area. These maps aim to present a comprehensive overview of the field by depicting its
various subfields and their interconnections. By utilising bibliometric mapping, researchers
can better understand the size and scope of the field, as well as the relationships and
connections between different research areas [52]. Visualisation of similarity (VOS) is a
mapping technique widely used in bibliometric analyses to create bibliometric maps. It
allows researchers to visualise the similarity between entities, such as publications, authors,
or keywords, based on bibliometric indicators. By applying the VOS procedure, researchers
can uncover patterns, clusters, and connections within their bibliographic data, providing
valuable insights into the structure and relationships of the analysed research field [53].

The VOSviewer program from van Eck and Waltman [54] was used, which has a good
visualisation and can load and export information from many sources. Furthermore, the
VOSviewer program stands out for its advanced visualisation features, which facilitate the
creation of visually appealing and informative bibliometric maps. The program enables
researchers to explore and depict the similarities and relationships between entities, such
as publications, authors, or keywords, based on various bibliometric indicators.

Van Eck and Waltman [52,55,56] suggest following a five-step procedure. The first
step involves identifying noun phrases within the corpus of documents. The next step is
to select the most appropriate ones for the mapping process. This selection is based on
criteria such as relevance, significance, and frequency of occurrence in the documents. In
the third step, the selected noun phrases are mapped and grouped based on their semantic
similarity or relatedness. Various techniques, such as co-occurrence analysis, term co-
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occurrence networks, or topic modelling, can be employed to establish connections and
relationships between the concepts. The fourth step is to visualise the results. Visualisation
techniques such as network diagrams, heat maps, or cluster plots are often used to visually
represent the relationships between the concepts. The goal is to create a clear and intuitive
representation of the term map. The final step involves analysing and interpreting the
grouping results. This step helps researchers to gain insights into the underlying patterns,
themes, or domains present in the corpus.

The citation information and keywords from the Scopus database were exported and
imported into the VOSviewer program. At first, 89 keywords appeared. When limited to
the keywords that appeared at least five times, thirty keywords met the threshold, arranged
in the following three clusters:

• The first cluster includes keywords that highlight the importance of aligning IT strate-
gies, architectures, and processes with overall business objectives to optimise organ-
isational performance, including the keywords: agile, ArchiMate, BPM, business
model, business process model, case study, enterprise architecture, enterprise ontology,
information technology, and SOA.

• The second cluster includes keywords that highlight the importance of aligning IT
governance and processes with strategic goals, measuring alignment through met-
rics and frameworks, and ensuring that IT requirements and software development
practices support strategic objectives, including the keywords: balanced scorecard,
business process, Cobit, enterprise governance, goal modelling, metric, requirement
engineering, SAM, SAMM, and strategic alignment.

• The third cluster includes keywords that highlight the importance of aligning IT
capabilities, strategies, and investments with business requirements and objectives
to maximise the value of IT for the organisation, including the keywords: business
capability, business modelling, business value of IT, digital transformation, enterprise
architecture management, enterprise modelling, IT management, IT strategy, and
structural equation modelling.

The next step investigates how the keywords appear over time. From Figure 2, it can
be seen that from the early years up until 2012 researchers conducted research in various
areas related to BITA, such as goal modelling, requirement engineering, balanced scorecard,
business process, and service-oriented architecture (SOA).

However, starting in 2012, the research focus shifted to include keywords associated
with new themes and concepts. After 2012, researchers began exploring the connection
between BITA and keywords such as business process management (BPM), IT strategy,
enterprise ontology, case study, Cobit, strategic alignment, SAM (Strategic Alignment
Model), SAMM (Strategic Alignment Maturity Model), IT management, IT, enterprise ar-
chitecture, enterprise governance, and ArchiMate. More recently, BITA has been associated
with emerging keywords such as business process model (BPM), business model, business
capability, business modelling, enterprise architecture management, enterprise modelling,
agile, structural equation modelling (SEM), and digital transformation. These keywords
reflect the current trends and areas of interest within the field of BITA, highlighting the
intersection between business processes, models, capabilities, and the broader context of
digital transformation.

From Figures 1 and 2, it can be seen that researchers have been researching the field of
BITA since 1997. From 2005 to 2011, the number of publications in BITA increased sharply,
reaching 65 publications in 2011. This can be attributed to several factors. During this
period, BITA’s significance gained recognition in academia and industry. Organisations
began realising the potential benefits of aligning their IT strategies with business objec-
tives to drive efficiency, innovation, and competitiveness. Secondly, the field of BITA has
evolved considerably, with foundational frameworks, theories, and methodologies being
established. Researchers had access to a more solid knowledge base, facilitating further ex-
ploration and advancements in the field. This increased understanding, and the maturity of
the field likely led to a surge in research activities. The period from 2005 to 2011 witnessed
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significant advancements in IT, such as the rise of cloud computing, mobile technologies,
and social media. These technological developments presented new challenges and oppor-
tunities for achieving BITA. Researchers were motivated to investigate how these emerging
technologies could effectively align with business strategies, increasing publications. From
2011 until today, the number of publications on BITA has fluctuated. As the understanding
of BITA improved, researchers and practitioners may have shifted their focus towards
implementing and operationalising alignment strategies within organisations rather than
solely publishing academic papers. New research areas, such as digital transformation, big
data analytics, artificial intelligence (AI), etc., have interested researchers. For BITA research
to flourish, new emerging technologies must mature and become interesting. Therefore,
we can speculate that the number of publications in the BITA field will increase again in
the coming years. From the bibliometric analysis, it can be concluded that there is a lot of
research in BITA, but not in connection with sustainability, since it did not appear in the
bibliometric mapping.
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2.3. BITA’s Impact on Sustainability

A critical issue facing our world today is the simultaneous need to preserve our planet’s
resources and address the socioeconomic needs of a rapidly expanding population. This sig-
nificant global challenge was initially articulated as sustainable development by the World
Commission on Environment and Development [57] and has further been emphasised in
the United Nations Global Agenda known as Agenda 2030 [58]. The Agenda 2030 includes
17 sustainable development goals (SDG) with specific targets and indicators [59–62]. These
goals cover many areas: poverty eradication, education, health, gender equality, clean en-
ergy, sustainable cities, climate action, and biodiversity conservation. These goals, among
other things, impact the operations of organisations.

Sustainability is the principle of meeting the present generation’s needs without
compromising the ability of future generations to meet their needs. It involves balancing
environmental, social, and economic considerations to ensure long-term well-being and
resilience. In environmental terms, sustainability entails preserving and conserving natural
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resources, minimising pollution and waste, and protecting ecosystems and biodiversity.
It promotes practices that promote the efficient use of resources and the reduction of
negative environmental impacts. From a social perspective, sustainability promotes social
equity, justice, and inclusivity. It ensures access to basic needs such as food, clean water,
healthcare, education, and shelter for all individuals, regardless of their background or
location. It also emphasises the importance of safeguarding human rights, promoting fair
labour practices, and fostering social cohesion. Economically, sustainability aims to foster
economic development that is both financially viable and environmentally responsible.
It involves promoting sustainable business practices, supporting green innovation and
technologies, and fostering economic systems that promote long-term prosperity and
shared benefits. Overall, sustainability recognises the interdependence of environmental,
social, and economic systems and seeks solutions that balance these aspects to benefit
current and future generations. It requires considering the long-term consequences of
our actions and making choices that minimise harm, promote resilience, and ensure the
well-being of both people and the planet.

BITA is one of the key trends supporting digital transformation and sustainability. It
enhances the benefits gained from digital transformation and supports enduring organi-
sational growth and sustainability [7]. When digital capabilities such as big data, AI, IoT,
and cloud computing are utilised, customer experience can be revolutionised through
customer engagement [63], and innovative business models can be developed to enhance
the competitive advantage of companies [64]. Additionally, the current trend of automation
and data exchange using the latest technology is often referred to as the “Fourth Industrial
Revolution”, which includes components such as cyber-physical systems—computer-based
algorithms that are tightly integrated with physical processes, IoT—the interconnection of
devices, machines and sensors, cloud computing—offering a scalable and flexible computa-
tional architecture—big data and analytics, AI, and machine learning [65].

The above technologies can be used to help companies increase business performance
and reduce negative impacts on the environment. For example, Nike adopted various
digital technologies, including machine learning and 3D printing, to optimise its design and
production processes. Through these means, Nike has reduced waste in shoe production
and created more sustainable products. Their “Move to Zero” campaign emphasises that
sustainability and digital transformation play a significant role in achieving their targets [66].
Another example is Siemens, which utilises digital solutions to maximise the efficiency of its
products. They use digital twins (virtual replicas of physical assets) to monitor and improve
the performance of their devices. This approach allows Siemens to design energy-efficient
products and minimise resource waste, contributing to corporate sustainability and helping
their clients achieve sustainability goals [67]. The third example is Schneider Electric, which
has been integrating IoT, AI, and other digital technologies into its energy management
and industrial automation solutions. By leveraging these technologies, Schneider Electric
can offer products and services that optimise energy use, reduce carbon emissions, and
promote sustainable energy management in homes, buildings, data centres, infrastructure,
and industries [68].

The fusion of digital technologies and processes aims for long-term environmental,
social, and economic sustainability by optimising energy and resource usage and providing
digital responses to environmental, social, and economic challenges. By merging digital
advancements with sustainability principles, we can foster a more just, adaptable, and
environmentally sound world [69].

Environmental and sustainability education (ESE) has been recognised as a valuable
instrument for learning and teaching others how to address and promote sustainable devel-
opment [62,70,71]. The concept of ESE revolves around empowering young people with the
knowledge, skills, and attitudes necessary to tackle complex sustainability issues [62,72].
By nurturing their action competence, ESE aims to equip individuals to transform the
world into a more sustainable place in the long run [73]. ESE is closely linked to the concept
of sustainable action competence, which refers to the ability of individuals to understand
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and effectively act upon complex sustainability challenges. It goes beyond knowledge
acquisition and includes the skills, values, and attitudes necessary for individuals to take
meaningful action towards sustainability. It encompasses the ability to critically analyse
sustainability challenges, identify appropriate solutions, and take effective action to address
them. In the context of ESE, action competence aims to empower learners to become active
agents of change in their communities and beyond. It provides opportunities for students
to engage in real-world problem-solving, critical thinking, and decision-making related
to sustainability issues. By developing action competence, learners gain the confidence
and motivation to address sustainability challenges through practical initiatives, activism,
policy advocacy, and community engagement.

Researchers define action competence as an educational approach [74] or an edu-
cational outcome within groups or individuals [75–77]. The concept of action compe-
tence was defined by Jensen and Schnack [78] and Breiting and Mogensen [79], involving
three subconstructs: knowledge of action possibilities (KAP), confidence in one’s influence
(COI), and willingness to act (WA). The theory of action competence, involving three sub-
constructs, aligns with the environmental theory of the reasonable person model (RPM)
proposed by Kaplan and Kaplan [80,81]. RPM is about informational needs among individ-
uals, such as the need to build mental models, the need to be effective, and the need for
meaningful actions [81]. Olsson et al. [59] highlighted the concept of self-perceived action
competence of sustainability (SPACS) to promote three key groups of connected outputs:
knowledge of action possibilities (KAP), confidence in one’s own influence (COI), and will-
ingness to act (WA) developed by Jensen and Schnack [78] and Breiting and Mogensen [79].
The SPACS model research considers action competence a latent capacity within groups
and individuals.

Although we did not find any relevant research on a direct connection between BITA
and sustainability in the Scopus database (11 papers in the Scopus database on 15 June 2023,
by keywords “Business IT alignment” AND “Sustainability”), we found research papers
on the impact of BITA, measured by six criteria of the SAMM model, on organisational
culture (for example, [82]). Other articles highlight the importance of the link between
organisational culture and corporate sustainability (for example, [83]). The authors did not
use the same measuring instruments in their research, but their results suggest that there is
probably also a direct connection between BITA and corporate sustainability.

Corporate sustainability refers to integrating social, environmental, and economic con-
siderations into an organisation’s business operations and strategies. It involves proactively
managing an organisation’s impacts on society and the environment while maintaining
long-term profitability and creating value for stakeholders, as noted by Ashrafi et al. [12]
They also pointed out that it goes beyond short-term financial goals and encompasses a
broader perspective of responsibility towards the well-being of people, the planet, and
future generations. It involves considering business decisions and practices’ social, environ-
mental, and economic dimensions. Organisations typically demonstrate their dedication
to corporate sustainability by adopting corporate sustainability standards (CSS), which
consist of policies and measures designed to meet or surpass minimum regulatory require-
ments [84].

Based on the above literature review, it is evident that the study of sustainability
is a complex problem. Our focus on corporate sustainability will be narrow in our re-
search, examining it from two distinct perspectives: the organisational perspective and the
employees’ perspective within a specific organisation, as a case study.

3. Research Approach
3.1. Case Research Using Mixed Methods

The case research method is valuable when there is a need to broadly understand a
problem, result, or phenomenon from its own perspective, usually concerning individuals,
groups, or organisations [85]. It explores complex phenomena, considering their related
factors and finding the main elements that cause them [86,87]. Case research explains,
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describes, or investigates phenomena or events that occur naturally in everyday situa-
tions [87]. It can be conducted using quantitative or qualitative methods, including various
data collection techniques such as document analysis, observations, interviews, etc. [85,86]
When a case research approach is used, it enables us to better understand differences in
methods or the reasons for choosing one strategy over another. This can improve existing
theories and increases progress [88]. There are three primary styles of case research: col-
lective, instrumental, and intrinsic [89]. In collective case research, numerous studies are
investigated simultaneously or equivalently to comprehensively understand a particular
phenomenon or problem. An instrumental method of case research enables a broader
insight into a problem or phenomenon than is to be gained from specific research. On the
other hand, intrinsic case research investigates a single phenomenon wherein the scholar
identifies the unique characteristics that separate that phenomenon from others.

Furthermore, researchers can use different case research tactics depending on the
researcher’s epistemic stance, namely the interpretive, critical, and positivist tactics [85].
In interpretive tactics, the focus is on theory building. It includes knowledge of pro-
cesses/context/meanings to be understood from multiple perspectives and, on this basis,
it involves the search for recognition of personal and collective social meanings. In con-
trast, critical tactics involve exploring individual beliefs and considering the wider social
and political environment. On the other hand, positivist tactics are oriented toward the
principles of natural science.

In our case research, the influence of BITA on corporate sustainability is examined,
focussing on its manifestation in management decisions and employees’ work. Data on
corporate sustainability is collected using quantitative methods, enabling an assessment
of BITA’s impact on sustainability indicators. Concurrently, qualitative methods such as
interviews, focus groups, and document analysis offer deeper insights into BITA’s role
in shaping management decisions and employees’ tasks. Due to this, a mixed method
research (MMR) approach is used.

MMR combines quantitative and qualitative research methods in the same research
inquiry [90]. Integrating quantitative and qualitative data can dramatically enhance the
value of MMR [91,92]. Johnson et al. [93] examined 19 definitions of MMR and proposed
that MMR represents a unique approach that combines both quantitative and qualitative
research methods. It has been pointed out that MMR represents a third paradigm in
research in addition to the qualitative and quantitative research paradigms. It recognises
the importance of the traditional quantitative value of research as well as the qualitative
value of research. It also offers a strong choice as a third paradigm that will often provide
the most informative, complete, balanced, and useful research results [90,93]. MMR allows
researchers to gain a more comprehensive and in-depth understanding of a research topic
or phenomenon. By combining quantitative and qualitative approaches, researchers can
gain a wider range of data, perspectives, and insights, leading to a more comprehensive
understanding of complex research questions. MMR is well suited to address research
gaps that cannot be adequately explored using a single method. Some research questions
require quantitative data to examine patterns and trends and qualitative data to capture
context, meanings, and individual experiences. By integrating both concepts, researchers
can increase the reliability and validity of their results, thereby increasing confidence in
research results and providing a way to bridge these gaps and create a more comprehensive
understanding of the research topic [90,92,94].

The utilisation of this approach has witnessed a significant rise in popularity in recent
years, as evidenced by the Scopus database (see Figure 3). The number of publications
on MMR demonstrates this trend, with 567 publications in 2019, 707 publications in 2020,
690 publications in 2021, and 755 publications in 2022 (Scopus database on 25 June 2023).
Based on 6092 published documents between 1977 and 2022, there has been a notable
increase in the last ten years. Furthermore, as of 25 June 2023, there have already been
380 published documents in 2023 alone. When examining the distribution of MMR publi-
cations in various fields, it is evident that social sciences (19.9%, 2148 documents), medicine
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(19.8%, 2137 documents), and computer science (9.9%, 1070) stand out as the most preva-
lent subjects. These three subject areas account for almost 50% of published documents,
followed by nursing (5.3%, 575); psychology (5.3%, 568); business, management, and
accounting (4.4%, 478); and others.
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3.2. Research Model

Based on the literature review, the case research approach will answer the research
question, “Does BITA influence corporate sustainability?” It can be argued that there
will be a direct impact relationship between BITA factors and corporate sustainability
and between BITA and employees’ positive attitudes towards corporate sustainability
orientation. Since the research will explore two perspectives, the organisation’s and the
employees’ perspectives, mixed methods research (MMR) is used.

The first perspective of our research focuses on the employees for whom a quantitative
analysis was performed, wherein the impact of six BITA factors on perceived corporate
sustainability was researched. From the sustainability literature analysis in Section 2.3, it
can be seen that some researchers (e.g., refs. [62,70,71]) have highlighted the importance
of environmental and sustainability education (ESE) for young people, which will help to
transform the world over a more extended period in a more sustainable environment [73].
Within this framework, the concept of action competences for sustainable development
was formed, which has become a way to describe the anticipated learning result of ESE
and can also be used for other groups of people [59] such as, in our case, for employees.
To measure employees’ self-perceived corporate sustainability, the factor of self-perceived
ability to act for sustainability (SPACS), proposed by Olsson et al. [59], was adjusted. In
Figure 4, the research model of quantitative research is presented, where six factors of BITA
influence self-perceived action competence for sustainability (SPACS).

The following hypothesis is made:

H1. Second-order factor BITA influences second-order factor self-perceived action competence for
sustainability (SPACS).

In addition to examining the relationship between the BITA factor and the SPACS
factor, our research also aims to investigate the specific first-order factors of BITA that
influence the second-order factor SPACS. By analysing the individual factors of BITA, we
can gain a deeper understanding of how they contribute to the overall construct of SPACS.
Therefore, the following sub-hypotheses are made:
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H1.1. The communication maturity factor through the second-order factor BITA influences SPACS.

H1.2. The competency/value maturity factor through the second-order factor BITA influences SPACS.

H1.3. The governance maturity factor through the second-order factor BITA influences SPACS.

H1.4. The partnership maturity factor through the second-order factor BITA influences SPACS.

H1.5. The scope and the architecture maturity factor through the second-order factor BITA
influences SPACS.

H1.6. The skills maturity factor through the second-order factor BITA influences SPACS.

The second perspective of our research is focussed on the organisation and investigates
the impact of operations and strategies facilitated by BITA on corporate sustainability.
We believe BITA is important in fostering a sustainable orientation within organisations.
Organisations can optimise resource utilisation, drive innovation, improve stakeholder
engagement, and enhance corporate sustainability performance by aligning IT strategies,
systems, and processes with sustainability objectives. Our research thesis for qualitative
research is, “BITA maturity factors influence on corporate sustainability”. This will be
explored through a semi-structured interview of two members of management, further
explained in the Section 3.3.

This research was performed in a manufacturing company with manufacturing loca-
tions in Slovenia and the rest of Europe. They have an impressive history spanning over
seven decades and have established global brands delivering state-of-the-art, innovative
products worldwide. The company employs many IT practices and technologies, allowing
us to explore different BITA methods. They use state-of-the-art, enterprise-level technology
solutions that smaller companies cannot access. Corporate culture and formal processes are
also well established in the company. Conducting research on a large company also allows
us to see how BITA alignment works at scale. The company has cared for the environment
as a top of the priority in its development strategy, and the entire life cycle of their products
follows environmental protection policies. They also follow principles regarding fair and
equal treatment of employees, ethical and fair operations, and have a responsible attitude
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towards the social environment. Such a company was seen as the ideal candidate for
our research.

3.3. Research Procedure

Based on the case research theory presented in Section 3.1, our case research uses
the instrumental case research approach to investigate the impact of BITA on corporate
sustainability and interpretive tactics because we aim to contribute to theoretical work in
this area. The MMR approach is employed to explore organisational and employee per-
spectives. As discussed in Section 3.1, this approach combines quantitative and qualitative
methods to understand the research topic comprehensively. MMR can gather rich insights
from multiple viewpoints, allowing for a more holistic and nuanced research problem
analysis. In our study, the guidelines proposed by Venkatesh et al. [90,94] for implementing
MMR in the field of IS were followed. These guidelines consist of two sets of steps: general
guidelines (first four steps) and validation (last two steps). Following these guidelines
ensures a systematic and rigorous approach to incorporating qualitative and quantitative
methods into our research design.

Step 1 refers to deciding on whether MMR is an appropriate approach for the re-
search. Venkatesh et al. [90,94] point out that researchers at the first stage of study should
precisely consider their research question (i.e., rhetorical style, format, question, aims,
hypotheses, level of integration; a dependent or independent correlation of questions to
other questions, etc.), purpose (complementarity, completeness, developmental, expan-
sion, corroboration/confirmation, compensation, and/or diversity), research perspectives
(substantive theory stance, alternative paradigm stance, or aparadigmatic stance), and
contexts. They added that researchers should only use MMR when they expect to compre-
hensively describe a phenomenon for which existing research is inadequate, fragmented,
and/or ambiguous.

In our research, a rhetorical style was adopted to assess the level of integration in
addressing our research question. Independent quantitative and qualitative research
approaches were employed to comprehensively understand the phenomena under inves-
tigation. An online questionnaire was used for the quantitative analysis, while for the
qualitative analysis semi-structured interviews, a presentation of the company, and pub-
licly available information were used. These data collection methods were implemented
separately but simultaneously, allowing us to gather insights from multiple perspectives
and enrich our analysis. The purposes of our MMR research are, therefore:

• Completeness: the quantitative and qualitative data provided rich explanations of
findings from the analysis;

• Compensation: the qualitative analysis compensated for the small sample size in the
quantitative analysis;

• Diversity: quantitative and qualitative research was conducted to compare perceptions
of a phenomenon of interest by two different types of participants.

A single research paradigm, substantive theory, was used where traditional or emerg-
ing concepts could be connected or embedded within substantive theories [95]. This
research paradigm was chosen because of the dynamic nature of BITA and corporate sus-
tainability, and the need to develop new theoretical perspectives within the research field.

In the second step, it is necessary to develop a primary research design strategy
for a research plan with MMR, where the researcher has to choose design investigation
strategies (exploratory or confirmatory investigations), phases of research (mixed methods
mono-strand designs and mixed methods multistrand designs), mixing strategies (fully
or partial mixed methods), time orientation (sequential or concurrent design), and pri-
ority of methodological approach (equivalent or dominant–less status design) [90,94].
See Venkatesh et al. [90,94] guidelines for an in-depth explanation of all variations in
MMR properties.
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Our research used a confirmatory investigation because it tested a theory in a single
phase, which Teddlie and Tashakkori [95,96] call mixed methods mono-strand design. They
defined a phase or a strand as including three steps: (i) conceptualisation (i.e., theoretical
foundations, purpose, and research methods); (ii) experiential (i.e., data collection and
analysis); and (iii) inferential (i.e., interpretation and data usage). Since our research
includes only one single phase (strand) of the conceptualisation-experiential-inferential
process, consisting of qualitative and quantitative components, mixed methods mono-
strand designs are discussed. As for the time orientation, concurrent design was used. In
concurrent design, researchers have to simultaneously collect and analyse quantitative and
qualitative data and then merge them for a complete understanding of the phenomena.
This approach was chosen based on the inherent characteristics of changes and the potential
influence of time on its outcomes. Since quantitative and qualitative components were
equally important, equivalent status design as a priority of the methodological approach
was used.

For the quantitative part, an online questionnaire was prepared that the company’s
mid-level managers and key users filled out. The questionnaire comprises three parts: items
about perceived BITA, items about employees’ self-perceived ability to act for sustainability
(SPACS), and demographic data. In the first part of the questionnaire, the statements
related to the perceived BITA, wherein the instrument used by Chen [97] and Yang [5]
was utilised. Their measuring instrument consists of 23 items measured on a scale from
one (completely disagree) to five (completely agree). The questionnaire is available in the
appendix of the doctoral thesis by Yang [5]. The authors’ instrument is mainly constructed
from previous literature and, additionally, consulting academic experts from research fields
and theoretically confirming their work. Statistically, reliability was tested and confirmed
(Cronbach’s alpha of each variable was more than standard 0.7). In the second part of the
questionnaire are the statements related to the SPACS proposed by Olsson et al. [59], where
the instrument for employees was adjusted. This part consists of 12 items measured on
the five-point Likert scale from one (completely disagree) to five (completely agree). The
original questionnaire is available in the appendix of the paper by Olsson et al. [59] To
ensure that the questionnaire covers all aspects of the action competence for sustainability,
the content validity of the items and scales were discussed in an expert group consisting of
researchers with extensive experience in the ESE research field from Sweden and Belgium.
The instrument was also statistically confirmed (Cronbach’s alphas for SPACS, KAP, COI,
and WTA are more than 0.8). The adjustment for our research consisted in removing one
item from corresponding sub-constructs that was related to the school context as suggested
by the authors, leaving enough items to build each latent variable. In the final part of the
questionnaire, demographic data such as gender, age, level of education, position within
the organisation, etc., were collected. Following ethical guidelines, the purpose of the
study was explained to the organisation’s management and also in the info sheet (informed
consent) as part of the questionnaire. Respondents’ identity was kept confidential using
the anonymous mode in the online survey tool LimeSurvey so that individual respondents
could not be identified (confidentiality and anonymity were established), and we only
collected data essential for the research.

In the qualitative analysis, a semi-structured interview was used with two members
of management: a board member of the company (also responsible for IT and digital
transformation) and the senior IT manager (the liaison between business and IT domains).
The last version of SAM’s six-dimension measurement instrument by Luftman et al. [4]
was used for the semi-interview (for the BITA part). The questionnaire assesses the current
level of maturity of the organisation’s strategic alignment by measuring responses to items
related to IT and business organisations through thirty-nine independent items as follows:
the effectiveness of IT and business communications (six items), measuring the competency
and value of IT (eight items), IT management decisions (seven points), partnerships between
IT and business functions (six items), IT infrastructure scope and architecture (five items),
and human resource skills (seven elements). For each item, managers were asked to
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choose the answer that best reflects their view on the effectiveness of their organisation’s
management strategies and decisions. If they were unsure of how to respond to the item
without resorting to speculation, or if the inquiry was irrelevant to their organisation, they
were instructed to check the ‘N/A or I don’t know’ box. Managers chose answers by
themselves, and the interviewer only provided additional context if needed. Additional
context for the company was recorded for every answer. The questionnaire is available in
the appendix of the research article by Luftman et al. [4] For the corporate sustainability
part, based on the literature, the following questions were prepared:

• What approaches and measures does the company implement in the field of
corporate sustainability?

• Do you think that BITA factors have an influence on corporate sustainability practices?
• Which factors (if any) influence sustainability practices most and why?

The third step involves developing a strategy for collecting and analysing data with
MMR, which includes a sampling design strategy (basic, sequential, concurrent, and
multiple sample design), a data collection strategy, and a data analysis strategy.

A basic mixed methods sampling strategy, involving stratified purposive sampling,
was used. This technique initially allowed us to divide groups of interest into strata and
then select a small number of cases to study intensively in each stratum. Section 4 explains
data collection and analysis strategies in more detail.

The fourth step includes meta-inferences from MMR. Meta-inferences depend on
the quality of data analysis in the qualitative and quantitative components of the study.
They are theoretical statements, narratives or stories that emerge from integrating findings
from the quantitative and qualitative strands of the MMR [90,94]. Venkatesh et al. [90]
pointed out that IS researchers should independently debate the validity of their model,
analysis, and results within quantitative and qualitative research contexts before discussing
validation for the mixed methods meta-inferences. The fourth step is presented in more
detail in Section 5.

The fifth and sixth steps refer to the validation of the MMR. For the fifth step, the
quality of meta-inferences was assessed; for the sixth step, the potential threats and remedies
were highlighted. These two steps are addressed in Section 6. A methodological diagram
with the MMR steps included in our research is presented in Figure 5.

Although the MMR approach offers valuable insights, it also comes with limitations.
Implementing MMR demands more time, resources, and expertise compared to single-
method studies, which can limit its applicability. Merging qualitative and quantitative data
introduces complexities, especially if the data sets clash. Biases are another concern. In
qualitative research, the subjective nature of interpretation can introduce bias. In quantita-
tive research, biases may arise if the sample is not representative or if survey questions are
misleading or vague [90,94].

The research at the company was performed between 29 May 2023 and 21 June 2023
with the first contact at the company. After additional inquiry about the research (by
mail and via telephone calls), the company selected the responsible person/contact. The
prepared digital version of the quantitative survey in Lime Survey was sent to the company
on 29 May 2023. The company distributed the questionnaire to the selected participants
and set the deadline for the responses to 16 June 2023. After receiving 20 answers, the
company sent a reminder to participants and extended the deadline for one week. The last
answer was received on 20 June 2023.

A meeting with the management was arranged on 21 June 2023 for the interview
for the qualitative part of the research. Subsequently, data familiarisation and manual
coding were conducted, followed by analysis where both inductive (emerging from the
data) and deductive (based on pre-existing theory and research on the company’s docu-
mentation) reasoning were employed (see Section 4.2). This was followed by interpreting
the results obtained.
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Alongside the qualitative analysis, quantitative analysis was also conducted. Over the
next two weeks, data cleaning and descriptive analysis were carried out (see Section 4.1.1)
and followed by data analysis in the SmartPLS program. For the first step, the measurement
model was assessed (see Section 4.1.2) and for the second step, the structural model was
assessed using the bootstrap method (see Section 4.1.3).

This was followed by interpreting the results from both quantitative (see Section 5.1)
and qualitative (see Section 5.2) analyses as well as the combined results as envisaged by
MMR (see Section 5.3) to get the complete picture of our research question.

4. Research Study Results
4.1. Quantitative Analysis

Structural equation modelling (SEM) is a multivariate statistical analysis technique
used to analyse structural relationships. It combines factor analysis and multiple regres-
sion analysis, testing complex relationships among observed and latent variables. SEM
aims to explore relationships between one or more independent variables and one or
more dependent variables [98]. The most used SEM techniques are covariance-based and
component-based. Covariance-based SEM (SEM-CB), also known as “traditional SEM”, is
used when the research objective is theory testing, the sample size is large, and the data
distribution is normal. In comparison, component-based SEM is used when the research
objective is prediction or theory development. The most commonly used component-based
SEM technique is partial least squares (PLS) [98,99]. The aim of our research is theory
development, so structural equation modelling partial least squares (SEM-PLS) was chosen
for quantitative analysis.

The SEM-PLS is a path-modelling SEM technique based on the analysis of variance.
The key advantages of SEM-PLS are robustness, particularly where the data may violate



Sustainability 2023, 15, 12519 18 of 37

the assumptions of traditional SEM methods. It can handle small sample sizes, non-
normal data distributions, and variables with non-linear relationships more effectively
than other techniques. It allows for the inclusion of both formative and reflective mea-
surement models, which is particularly useful in social sciences and other fields where
latent constructs may have multiple indicators with varying levels of influence. SEM-PLS
employs an iterative process, allowing researchers to refine their models based on the
results obtained [99–101]. Furthermore, research models incorporate second-order factors
designed to exert a causal influence on multiple first-order factors and standard factors
with measured indicators [102]. As a result, second-order factors are not directly associated
with any specific measurement items. SEM-PLS systematically conceptualises higher-order
factors using manifest variables [103]. SEM-PLS has become an accepted technique for
model analysis. At first, the measurement model is estimated and then the structural model,
where relationships between variables are examined [100].

The empirical data was used in two stages with the SEM-PLS technique using the
Smart PLS 4 software [104]. The guidelines of Sarstedt et al. [100], Garson [101], and
Hair et al. [105] for the SEM-PLS technique were followed. The first phase examines the
psychometric properties of all measurement scales (Section 4.1.2), while the second phase
focuses on hypothesis testing and analysis (Section 4.1.3).

In the research, two second-order factors, namely BITA and SPACS, are used. The
manipulation of higher-order factors has allowed researchers to spread the application
of PLS path modelling to more complex and advanced models. The Type I second-order
factors, which are the reflective-reflective higher-order constructs, are used. Researchers
today most regularly employ Type I in SEM [106]. In a reflective model, the construct is
considered the cause and the indicators of its manifestations. Thus, the construct determines
its indicators and each indicator, being a manifestation of the construct, can be removed if its
coefficient is not statistically significant. The most popular techniques for assessing Type I
higher-order models have repeated indicators or a disjointed two-stage approach [106,107].
A disjointed two-stage approach was used in our research. The first stage is a model
assessment of the reflective measurement models for the lower-order constructs, where
reliability and validity were assessed. In the second stage, the latent variable scores of the
lower-order constructs from stage one were used to create and estimate the stage two model.
The values of low-order constructs to second-order constructs were located and added
as new variables to the data set. The assessment of stage two begins by focussing on the
reflective measurement model of the higher-order component with reliability and validity.
In the hypothesis testing and analysis phase, statistically significant path coefficients were
calculated using the bootstrapping technique (the five thousand subsamples were included).
Bootstrapping is a resampling technique used for hypothesis testing and deriving robust
estimates of standard errors and confidence intervals of the path coefficients. The major
advantage of bootstrapping is that it does not rely on the assumption of normality. Hence,
it can be used with small sample sizes and non-normally distributed data, making it very
applicable in various research contexts [99,101,105].

4.1.1. Descriptive Statistics

For estimating the minimum sample size in PLS-SEM, the “10-times rule” method
is widely used [108,109]. According to this rule, the sample size should be equal to ten
times the largest number of formative indicators used to measure a single construct, or the
sample size should be equal to ten times the largest number of structural paths directed at
a particular construct in the structural model [105].

As can be seen from the research model (see Figure 4), only one relationship be-
tween the second-order factor BITA and the second-order factor SPACS was investigated.
The second-order factor BITA is represented by six reflective latent variables (first-order
constructs): communication maturity, competency/value maturity, governance maturity,
partnership maturity, scope and architecture maturity, and skills maturity. The second-order
factor, SPACS, is represented by three reflective latent variables (first-order constructs):
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knowledge of action possibilities (KAP), confidence in one’s own influence (COI), and the
willingness to act (WA). The research model includes only relative indicators and only one
relationship; according to the “10-times rule”, at least ten answers are needed.

Our online questionnaire was distributed to 35 mid-level managers and key users
selected by the company following our guidelines and discussion with the person respon-
sible for the research inside the company. All the items of factors were measured on a
five-point Likert scale, ranging from ‘1—strongly disagree’ to ‘5—strongly agree’; the scale
was adopted from relevant prior research and adapted to relate to the context of the BITA
and SPACS in the context of employees. In addition, demographic data were collected.

Twenty-six (26, 74.29%) questionnaires were returned, which could be included in
further analysis. Most respondents were male (76.9% or 20 out of 26), with females making
up a smaller proportion (23.1% or 6 out of 26). The age distribution of respondents seems
fairly balanced, with similar representation from the 30–39, 40–49, and 50–59 age groups
(each making up 26.9% or 7 out of 26 respondents). There was lower representation from
the 20–29 age group (19.2% or 5 out of 26). The distribution of roles among the respondents
leans slightly towards managers (57.7% or 15 out of 26) compared to key users (42.3% or
11 out of 26). Overall, the sample consists predominantly of men, fairly evenly spread
across the age groups from 30 to 59, and with a slight leaning towards managers. The
younger age group (20–29) is slightly underrepresented in the sample. The final version
of the research is presented below. Detailed results and analyses can be obtained from
the authors.

Table 1 shows the descriptive statistics for the reflective indicators of the first-order
factors, namely their mean values, median, minimum value, maximum value, and standard
deviation. Almost all factors are measured by several indicators except for factors of
competency and governance, which are represented by two indicators. The mean scores for
all indicators are close to or above four, suggesting that the respondents rate all the factors
positively on a five-point scale. Median scores are mostly four across all the indicators,
suggesting that the data are mostly symmetrical and respondents’ ratings tend to be
high. The minimum scores are two or above, and the maximum scores are five for all
the indicators, indicating that extremely negative responses are not present in the data.
Standard deviations are generally low, typically below one, suggesting that responses do
not deviate significantly from the mean, indicating a level of agreement among respondents
for most indicators. All indicators have high loadings (mostly above 0.7), suggesting that
they contribute significantly to their respective latent variables. This is a good sign of the
model’s construct validity (explained in the Section 4.1.2). Respondents rate all factors
positively from descriptive data, and all indicators are closely related to their respective
factors. This suggests that the factors have been measured effectively, and the latent
constructs are well represented by their indicators. However, further analyses must be
conducted in the Sections 4.1.2 and 4.1.3 for a complete interpretation.

Table 1. Descriptive statistics and outer loadings of indicators.

Factors Indicators Mean Median Min Max Standard
Deviation

Indicator
Loadings

01_Communication

G06Q01_SQ007 3.577 4 2 5 1.044 0.893
G06Q01_SQ008 3.654 4 2 5 0.998 0.726
G06Q01_SQ009 4.000 4 2 5 0.832 0.759
G06Q01_SQ011 3.269 4 1 5 1.021 0.822

02_Compentency G06Q01_SQ012 4.154 4 2 5 0.662 0.900
G06Q01_SQ013 3.962 4 3 5 0.587 0.894

03_Governance
G06Q01_SQ015 3.962 4 2 5 0.759 0.856
G06Q01_SQ018 3.846 4 2 5 0.818 0.902
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Table 1. Cont.

Factors Indicators Mean Median Min Max Standard
Deviation

Indicator
Loadings

04_Parnership G06Q01_SQ019 4.192 4 3 5 0.621 0.934
G06Q01_SQ020 3.885 4 2 5 0.800 0.932

05_Scope&Architecture G06Q01_SQ023 3.615 4 2 5 0.964 0.920
G06Q01_SQ025 3.269 3 2 5 0.901 0.944

06_Skills
G06Q01_SQ028 3.885 4 2 5 0.751 0.931
G06Q01_SQ029 3.731 4 1 5 0.857 0.929

07_KAP
G05Q01_SQ020 4.038 4 2 5 0.854 0.957
G05Q01_SQ021 4.154 4 2 5 0.863 0.950
G05Q01_SQ022 4.038 4 2 5 0.854 0.993

08_COI

G05Q01_SQ023 3.885 4 2 5 0.974 0.942
G05Q01_SQ024 4.115 4 2 5 0.698 0.873
G05Q01_SQ025 3.962 4 2 5 0.759 0.891
G05Q01_SQ026 4.115 4 2 5 0.847 0.750

09_WA

G05Q01_SQ027 4.269 4 3 5 0.592 0.824
G05Q01_SQ028 4.231 4 3 5 0.576 0.889
G05Q01_SQ029 4.077 4 2 5 0.828 0.897
G05Q01_SQ030 4.077 4 3 5 0.615 0.904

4.1.2. Measurement Model

In our research model, there are two second-order factors. BITA is a second-order
factor based on six first-order factors. SPACS is also a second-order factor based on
three first-order factors. Both second-order factors are measured as reflective-reflective
higher-order factors in this study. The factor loadings, reliability, and validity were assessed
similarly to first-order factors to establish the second-order construct validity.

The measurement model is evaluated, where it is necessary to check reliability (internal
consistency reliability and indicator reliability) and validity (convergent and discriminant
validity) for first-order factors (stage 1) and second-order factors (stage 2). Internal con-
sistency reliability is checked with Cronbach’s alpha (α) and composite reliability (CR),
wherein the values must be higher than 0.7. Indicator reliability is checked with the help of
indicator loadings, which must be signed and exceed 0.70. Convergent validity is tested
using the average variance extracted (AVE) for each construct and should exceed 0.50 [110].
Discriminant validity is checked with three measures. Firstly, the square root of AVE
for each construct should exceed the bivariate correlations between that construct and
all other constructs [110]. Secondly, an indicator’s loadings should be higher than all its
cross-loadings. Thirdly, HTMT (the hetero-trait-monotrait ratio) value should not exceed
0.90 [111], while Garson [101] set the threshold at 1.0.

First, the reliability and validity of first-order factors (stage 1) were checked. Reliability
was assessed by indicator reliability and internal consistency reliability (CR). Indicator
reliability was checked with the help of indicator loadings (see the last column in Table 1).
All of the indicator loading values have been exceeded by the value of 0.70, so consistency
reliability can be proceeded with.

Table 2 shows that all first-order factors’ Cronbach’s alpha values and composite
reliability (CR) values exceed 0.70, ensuring consistency reliability. Convergent validity
was tested using the AVE. All AVE values from Table 2 exceed 0.50, ensuring convergent
validity, so we can continue with discriminant validity.
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Table 2. First-order construct reliability and validity.

Factors Cronbach’s α CR AVE R2

01_Communication 0.814 0.878 0.644 0.731
02_Competency 0.757 0.892 0.805 0.559
03_Governance 0.708 0.872 0.773 0.730
04_Partnership 0.851 0.931 0.870 0.729

05_Scope_Architecture 0.850 0.930 0.869 0.441
06_Skills 0.843 0.927 0.864 0.687
07_KAP 0.965 0.977 0.935 0.686

08_Confidence 0.887 0.923 0.751 0.872
09_WA 0.901 0.931 0.773 0.800

Legend: Cronbach’s α—Cronbach’s alpha; CR—composite reliability; AVE—average variance extracted;
R2—coefficient of determination.

Discriminant validity is checked with the indicator’s loadings, Fornell–Larcker rule,
and HTMT ratio. All indicator loadings in our model were higher than all of their cross-
loadings (see column Indicator Loadings in Table 1). Table 3 shows the HTMT values,
where all values are below one. In the lower part of Table 3, the Fornell–Larcker criterion
values are shown, where the square root of AVE (bold italic numbers on the diagonal)
for each construct exceeds the bivariate correlations between that construct and all other
constructs. All three measures provide discriminant validity.

Table 3. Discriminant validity of first-order factors.

HTMT
Factors 01 02 03 04 05 06 07 08 09

01_Communication
02_Competency 0.624
03_Governance 0.867 0.894
04_Partnership 0.725 0.767 0.849

05_Scope_Architecture 0.650 0.482 0.515 0.597
06_Skills 0.732 0.659 0.930 0.838 0.480
07_KAP 0.496 0.316 0.245 0.509 0.380 0.298
08_COI 0.710 0.748 0.822 0.752 0.544 0.653 0.735
09_WA 0.632 0.632 0.765 0.572 0.299 0.397 0.615 0.868

Fornell–Larcker Criterion
Factors 01 02 03 04 05 06 07 08 09

01_Communication 0.803
02_Competency 0.503 0.897
03_Governance 0.662 0.657 0.879
04_Partnership 0.618 0.616 0.667 0.933

05_Scope_Architecture 0.553 0.392 0.423 0.513 0.932
06_Skills 0.621 0.527 0.721 0.709 0.408 0.930
07_KAP 0.442 0.268 0.201 0.460 0.345 0.267 0.967
08_COI 0.608 0.610 0.651 0.661 0.481 0.569 0.681 0.867
09_WA 0.531 0.522 0.607 0.504 0.268 0.346 0.576 0.775 0.879

Legend: numbers in bold italics represent the square root of AVE.

This is followed by evaluating the measurement model for second-order factors
(stage 2). At the second stage, the latent variable (LV) scores of the first-order constructs
from stage one were used to create and estimate the stage two model. Table 4 shows the
outer loadings of LV scores; the Cronbach alphas and composite reliability (CR) values are
higher than 0.70, ensuring the second stage’s indicator and internal consistency reliability.
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Table 4. Factor loadings, reliability, AVE, t-values, and f -values for the latent variable (second-
order factors).

LV Scores Outer
Loadings t-Values Cronbach’s α CR AVE R2 f -Values

01_Communication←− BITA 0.827 13.222

0.889 0.916 0.648

2.724
02_Competency←− BITA 0.774 7.602 1.267
03_Governance←− BITA 0.866 13.327 2.699
04_Partnership←− BITA 0.864 16.065 2.692

05_Scope_Architecture←− BITA 0.656 4.488 0.788
06_Skills←− BITA 0.824 6.132 2.193

07_KAP←− SPACS 0.805 9.928
0.863 0.915 0.783 0.471

2.180
08_COI←− SPACS 0.947 54.573 6.824
09_WA←− SPACS 0.897 22.703 3.991

Legend: PS—perceived sustainability; Cronbach’s α—Cronbach’s alpha; CR—composite reliability; AVE—average
variance extracted; R2—coefficient of determination. All p-values are significance level 1% (p < 0.001).

In Table 4, outer loadings measure the strength of contribution that each first-order
factor (BITA or SPACS) provides to the associated second-order factor. A higher loading
signifies a more robust relationship. Regarding the second-order factor BITA, the first-
order factor governance exhibits the highest loading of 0.866, indicating the strongest
relationship. This is closely followed by factor partnership with a loading of 0.864 and
factor communication with a loading of 0.827. The factor skills has a loading of 0.824,
while the factor competency presents a loading of 0.774. The factor scope and architecture
demonstrates the weakest relationship, with the lowest loading of 0.656. For the second-
order factor SPACS, the first-order factor COI manifests a notably strong relationship,
indicated by its high loading of 0.947. This is followed by WA, demonstrating a solid
relationship, with a loading of 0.897. While still significant, the factor KAP has a slightly
less robust connection, evidenced by its loading of 0.805.

Table 5 presents the values of the HTMT ratio and the Fornell–Larcker criterion for
stage 2. All values are lower than required, so the discriminant validity of the second stage
is ensured; therefore, the evaluation of the structural model follows.

Table 5. Discriminant validity of second-order factors.

HTMT
BITA SPACS

BITA
SPACS 0.744

Fornell–Larcker Criterion
BITA SPACS

BITA 0.805
SPACS 0.686 0.885

Legend: numbers in bold italics represent the square root of AVE.

4.1.3. Structural Model

In the hypothesis testing and analysis phase, statistically significant path coefficients
were calculated using the bootstrapping method (the five thousand subsamples were
included). The path coefficient (β) shows that the connection between two factors is strong
if the path coefficient (β) is more than 0.1. The t-statistic value presents whether the
independent variable has a statistically significant impact on the dependent variable in the
research model. Critical t-values for a two-tailed test are 1.65 (significance level = 10%),
1.96 (significance level = 5%), and 2.58 (significance level = 1%) [112].

Table 6 and Figure 6 show that the second-order factor BITA significantly strongly
affects the second-order factor SPACS (β = 0.686; p < 0.001). Thus, H1 is confirmed.
Moreover, all first-order factors, which explain the second-order factor BITA, through factor
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BITA statistically significantly impact on the second-order factor SPACS. All sub-hypotheses
H1.1 to H1.6 are confirmed.

Table 6. t-values and f -values of dependent variables.

Relationships β M STDEV t-Values p-Values f -Values

Relationships Between First-Order and Second-Order Factors

H1.1: BITA −→ Communication 0.855 0.867 0.039 21.987 0.000 2.724
H1.2: BITA −→ Competency 0.748 0.737 0.105 7.118 0.000 1.267
H1.3: BITA −→ Governance 0.854 0.855 0.057 15.061 0.000 2.699
H1.4: BITA −→ Partnership 0.854 0.858 0.057 15.072 0.000 2.692

H1.5: BITA −→ Scope & Architect. 0.664 0.671 0.126 5.253 0.000 0.788
H1.6: BITA −→ Skills 0.829 0.809 0.096 8.631 0.000 2.193

SPACS −→ KAP 0.828 0.837 0.054 15.305 0.000 2.180
SPACS −→ COI 0.934 0.938 0.024 38.478 0.000 6.824
SPACS −→WA 0.894 0.900 0.043 20.632 0.000 3.991

Relationship Between Second-Order Factors

H1: BITA −→ SPACS 0.686 0.710 0.085 8.028 0.000 0.890

Legend: PS—perceived sustainability; M—sample mean; STDEV—standard deviation.
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In addition to the path’s coefficients’ statistical significance (relevance) for the struc-
tural model, the assessment of the measure is also the coefficient of determination (R2).
Garson [101] emphasised that checking the R2 is necessary, representing the model’s pre-
dictive ability. Its values range between 0 and 1, where a higher value means a better
predictive ability of the model with cut-off values of 0.19 representing weak, 0.33 repre-
senting moderate and 0.67 representing a significant explanatory power of the model [113].
Our model’s coefficient of determination (R2) is 0.471, which illustrates that factor BITA
explains 47.1% variance in the factor SPACS and shows moderate predictive ability.

The effect size f 2 signifies the change in R2 when the exogenous variable is removed
from the model. An effect size with a cut-off value of 0.02 is small, 0.15 is medium, and
0.35 is a large effect size [113]. From Tables 4 and 6, it can be seen that all first-order factor
f 2 values exceeded the threshold value of 0.35, which means that removing any of the
first-order constructs (see Table 6) or a latent variable of the first-order factor (see Table 4)
from step two from our research model will have a large effect size on the research model.
It can also be seen from Table 6 that the second-order factor BITA strongly influences the
second-order factor SPACS (f 2 = 0.890).

Standardised root mean square residual (SRMS) is a fit measure in SmartPLS, defined
as the change between the observed correlation and the model-implied correlation matrix. It
enables the estimation of the average size of discrepancies between observed and expected
correlations as an absolute measure of the criterion (model). An SRMR value of less than
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0.10 is considered a good fit [114]. For our research model, the SRMR is 0.091, representing
a good fit.

4.2. Qualitative Analysis

Our second research perspective focusses on the company and investigates the impact
of operations and strategies facilitated by BITA on corporate sustainability (explained in
Section 3.2). This perspective aims to produce more interpretative results regarding how
the maturity of BITA factors impacts corporate sustainability. Since the maturity of BITA
factor assessment is based on the questionnaire of Luftman et al. [4], and the corporate
sustainability part is based on open questions from the theory (explained in more detail
below), semi-structured interviews (SSI) were used.

Semi-structured interviews (SSI) are the most common qualitative research method
used in mixed method designs [115]. An interview is a method of data collection that
involves conversational communication, where the researcher (interviewer) asks questions,
and the interviewee (respondent) provides answers [116]. The advantages of interviews lie
in their targeted approach, focussing directly on the case study topic, and their potential
to offer valuable insights by revealing perceived causal inferences. However, interviews
have certain weaknesses, including potential biases resulting from poor question structure,
answer bias, inaccuracies due to limited recollection, and reflexiveness, as interviewees may
tend to provide responses that align with the interviewer’s expectations [117]. Interviews
can take on either highly structured and formalised formats or entirely unstructured forms
resembling informal conversations. A structured interview is a formalised questioning
approach considering the questions’ content, sequence, and formulation [118]. It involves
asking specific questions with standardised content in a predetermined order and estab-
lishing measures for assessing answers and rules for incorporating further questions when
necessary. Responses are typically recorded in real time, and a closing note is made directly
after the conversation [119]. Moreover, during interviews, the interviewer has to be aware
of non-verbal communication (e.g., facial expressions, tone of voice, behaviour, etc.) as
these cues significantly complement verbal responses.

Our research was performed by the SSI method and investigation of publicly available
information through the company website and environmental reports. The structure of
the interview was sent to the company in advance. They selected two participants for
the interview following our guidelines and discussion with the person responsible for the
research in the company. These were a board member of the company responsible for IT
and digital transformation, and the senior IT manager, the liaison between business and
IT domains.

The questionnaire was based on research by Luftman et al. [4], composed of 39 independent
items for explaining six dimensions of BITA, where managers were asked to choose the
answer that best described their view on the BITA (described in Section 3.3). This part of
the questionnaire was used: (i) to assess the BITA maturity level of the company as seen by
managers and (ii) to produce a further explanation for each dimension of the BITA where
necessary. For every answer to BITA items, additional explanation was captured using
questions like: “Please specify how you implement measures in your company/context”,
“How do you think the measure could be further improved to achieve better alignment?”,
“Do you think that measure has an impact on corporate sustainability?”, etc.

Based on qualitative research, the BITA maturity level of the company was measured
at 3.3 on a scale from 1 to 5 (further discussed in Section 5.2). At level three, the organisation
has clear procedures to align business and IT strategies, which are consistently followed.
There is proactive management of BITA, with regular communication and collaboration
between business and IT leaders. On the other hand, organisations at level four have
established BITA processes and actively manage and improve these processes based on
defined metrics. Business and IT strategies are closely linked, and the organisation can
quickly adapt its IT capabilities to meet changing business needs. The result of 3.3 is mostly
consistent with BITA’s level three maturity level. However, when further investigating all
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six factors of BITA and answers from the management, it can be seen that the company
already implements some procedures of the maturity level four of BITA. This is consistent
with management’s opinion that they already have a well-established system that can be
further improved. Further explanation of the dimensions of the BITA is as follows.

The measured value of BITA maturity of the communications dimension was 3.8.
Knowledge of the IT environment and the possibilities of IT for business is good and en-
couraged. The same goes for knowing the business perspective from the IT side. They have
implemented formal processes for knowledge transfer, which is mostly used in the onboard-
ing process. The budget for training is defined, and employees undergo training required by
their positions or projects they work on. The company has implemented key users (mostly
for business information systems) employed in the IT department. A train the trainer
concept is also used for knowledge transfer. Liaison between IT and business is defined,
and there is a protocol for reporting and coordination with top corporate management.

The measured value of BITA maturity of the competency/value dimension was 3.5.
The company uses standard metrics such as ROI and the ABC method to measure projects’
technical and financial efficiency (IT and non-IT projects). A formal process for corrective
actions based on results is in place. They use the same processes for investments and
development projects. In their opinion, the process could be improved, for example, with
better acceptance criteria defined in advance. Service level agreement (SLA) is defined in
IT guidelines and IT policies at the corporation level. Benchmarking is usually performed
before starting a large IT project or in the case of disruptions/changes. The company has a
department for continuous improvement processes implemented on the corporation level.
Management thinks that IT is a valuable partner to the business and has a measurable
impact on the strategic targets of the corporation.

The measured value of BITA maturity of the IT governance dimension was 3.2. Formal
strategic planning is in place at the department level and at the corporate level. IT man-
agement is included in strategic planning (content, costs, headcount). The IT department
is sometimes seen as a cost, investment, or profit centre. If they must choose only one
definition, they would choose the cost centre, which is was most common. IT investments
are selected based on traditional financial criteria. They see IT projects and investments
as process enablers. Priorities are decided with IT and business functions together. A
formal steering committee for IT initiatives and projects exists with regular meetings. When
management was asked what is, in their opinion, the ability of IT to react and change in
response to business disruptions and changes, they answered two out of five (bad). In their
opinion, that is due to the inertia of the big IT systems and their resources.

The measured maturity of the partnership dimension was 3.3. IT is seen as an asset,
which is part of business processes. The relationship between business and IT is managed
but not always in place. There is trust between business and IT, and it is seen as a long-
term relationship. Risk and reward are shared between business and IT. IT projects and
initiatives have business sponsors, usually at the top management level.

The maturity of the scope and architecture was 3.4. IT is seen as a process enabler. The
company has a large IT system centrally managed on the corporation level. Standards for
IT systems are defined and implemented at the corporation level. IT systems are integrated
internally and on some level with external partners. Regarding flexibility, the IT system is
seen as a system developed in line with business needs and business strategy.

The maturity of the skills dimension was 2.9. An innovative entrepreneurial envi-
ronment is strongly encouraged at all levels of the company. A strong attitude towards
innovation is part of the vision and values of the company. The company has a formal
change-readiness program on an organisational level. Knowledge transfer between IT
and business units is possible and encouraged at the department level. Social interaction
between IT and business functions is in place, and trust and confidence are achieved. In
the recruiting process, there is the same focus on technical and business knowledge. They
do not have a formal program for attracting and retaining top talent.
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The second part of the Interview is about corporate sustainability and the sustainable
orientation of the company. Before the interview, available public information about the
company’s approach to social, environmental, and governance approaches (ESG) was
investigated through the company website and environmental reports. In the interview,
every aspect of ESG and its implementation in the company were further discussed. The
company has implemented policies and processes for environmental sustainability, social
sustainability, and governance. They recognise the crucial role that each individual and the
workplace environment play in the daily dynamics of their company. Fostering creativity,
upgrading mutual relations, and staying ahead of new developments using non-aggressive
management techniques have become key components of their corporate culture. They
focus on education, maintaining an environment friendly to innovation and communication
with employees. Moreover, employees have the opportunity to develop their careers in
business units abroad. Regarding customers and users of their products, they focus on safe,
environmentally friendly, high quality products with excellent after-sales service.

The organisation’s development strategy assigns the utmost importance to environ-
mental conservation. The company’s environmental protection policy encompasses the
entire product lifecycle, starting from its design, manufacturing and usage stages and
ending with its disposal once it has served its purpose. By leveraging state-of-the-art
technology, processes, and materials, the company consistently reduces the waste pro-
duced during manufacturing. It consumes energy and resources such as electricity, water,
natural gas, and compressed air. The company’s commitment to finding contemporary
technological solutions for its products has been met with enthusiasm and appreciation
from its environmentally mindful clientele. The company’s primary goal is to manufacture
products that use less electricity, water, and other resources.

5. Discussion

BITA refers to the coordinated efforts undertaken by management to ensure that IT
objectives align with the functional goals of various departments within organisations,
such as marketing, finance, and production. The goal is to align IT with the overall
business objectives and vice versa. Luftman and Brier [13] emphasise that several factors
are crucial for a successful BITA. These factors include strong senior management support,
effective prioritisation, fostering positive working relationships, building trust, promoting
effective communication, and developing a comprehensive understanding of the business
environment. Due to the importance of sustainability in the global environment [57,58,62],
companies have also adapted through corporate sustainability.

Our case research approach shows a relationship between BITA factors and SPACS, and
the overall influence of BITA on corporate sustainability. MMR was used within the case
research approach, which offers the chance to develop new theoretical views by merging
the strengths of quantitative and qualitative methods, thus enabling rich understandings
by exceeding the boundaries associated with either method [94]. It allows researchers to
provide more robust conclusions than with a single method, thus generating more diverse
and complementary perspectives [90]. This type of research makes sense when there is a
connection of contingencies concerning its research questions. MMR will likely provide
better findings and results [93].

In the following we present, per MMR step four (see Section 3.3), first the meta-
inferences for the quantitative analysis (Section 5.1) and the qualitative analysis (Section 5.2)
followed by combined, so-called MMR analysis meta-inferences (Section 5.3).

5.1. Quantitative Analysis Discussion

Our quantitative analysis investigated the impact of the second-order factor, BITA, on
the second-order factor, SPACS. Our study utilised Type I second-order factors (reflective-
reflective) and was focussed on a single structural path from BITA to SPACS. The 10-times
rule [105,108,120] determined the minimum required sample size, a principle commonly
employed in the IS field when using PLS-SEM. This rule postulates that the sample size



Sustainability 2023, 15, 12519 27 of 37

should at least be tenfold the maximum number of structural paths aimed at a specific
construct within the structural model. The minimum sample size, according to the 10-times
rule, is 10. Another method is the inverse square root rule, which recommends that
the sample size be equal to or larger than the square of the number of structural model
paths [120]. Given that our model only contains a single path, the square of one result is one,
indicating that our current sample size of 26 is not only adequate but more than meets the
requirement. In addition to these two methods, there are alternative methods to calculate
the minimum necessary sample size, such as Monte Carlo simulation, the minimum R2

method, gamma-exponential, etc. [120] These methods are generally preferred for complex
models involving numerous paths, indicators, and latent variables.

The second-order factor, BITA, is characterised by six reflective latent variables or
first-order constructs delineated by Chen [97] and Yang [5]. The mean value for the commu-
nication maturity factor stands at 3.625, which suggests a maturity level between three and
four. The competency/value maturity factor presents a mean value of 4.058, corresponding
to a maturity level of four. The governance maturity factor exhibits a mean value of 3.904,
aligning almost entirely with a fourth level of maturity. The partnership maturity factor
carries a mean value of 4.039, reflecting a maturity level of four. The mean value for the
scope and architecture maturity factor is 3.442, which suggests a maturity level between
three and four. Lastly, the skills maturity factor has a mean value of 3.808, indicative of a
maturity level closely approximating four. According to the respondents’ self-assessments,
there may still be room for improvement in all BITA first-order factors, primarily for the
factor scope and architecture maturity, followed by communication maturity, skills maturity,
governance maturity, partnership maturity, and competency maturity.

SPACS, a second-order factor proposed by Olsson et al. [59], is an aggregate construct
that incorporates three reflective first-order factors: knowledge of action possibilities
(KAP) with a mean value of 4.077, confidence in one’s own influence (COI) with a mean
value of 4.019, and willingness to act (WA) with a mean value of 4.163. Each of these
first-order factors uniquely contributes to the collective construct of SPACS, with the
magnitude of their contributions differing as indicated by the respective β-values. B-values
gauge the intensity of the relationship between a predictor (independent) variable and the
outcome (dependent) variable. Our data indicate that each first-order factor shares a robust
relationship with the second-order factor SPACS. The factor COI emerges as the most
substantial contributor, exhibiting a β-value of 0.947. This denotes a particularly potent
positive relationship, implying that as COI ascends, the SPACS value rises (t = 54.574,
p < 0.001). The second most prominent contributor is the factor WA, with a beta value of
0.897. This value indicates a significant positive relationship (t = 22.703, p < 0.001). The
factor KAP holds a beta value of 0.805 (t = 9.928, p < 0.001), reflecting a potent positive
relationship with SPACS, although this is not as strong as the previous two factors. All three
factors, COI, WA, and KAP, significantly shape the SPACS value. These factors present
potential focus areas for designing interventions or strategies to enhance SPACS.

The second-order factor BITA exhibits a strong significant statistical influence on the
second-order factor SPACS (β = 0.686; p < 0.001), suggesting that BITA is a potent predictor
of second-order factor SPACS, confirming hypothesis H1. Moreover, all first-order factors
of BITA, indirectly through second-order factors of BITA, significantly influence SPACS,
confirming all sub-hypotheses H1.1 to H1.6. The importance of a first-order factor is often
evaluated based on the magnitude of its β-value, with higher β-values indicating a stronger
influence on the second-order factor. The first-order factor governance maturity very
strongly influences the second-order factor BITA (β = 0.866, p < 0.001). However, partner-
ship maturity has a very close β-value of 0.864, showing a nearly equivalent influence on
BITA. They are followed by the other first-order factors with very strong statistical effects
of communication maturity (β = 0.827, p < 0.001), skills maturity (β = 0.824, p < 0.001),
and with a strong effect of competency maturity (β = 0.774, p < 0.001), and scope and
architecture maturity (β = 0.656, p < 0.001). According to this measurement, they also
have substantial β-values but are slightly less impactful than governance and partnership
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maturity factors. Each of the six first-order factors plays a significant role in shaping the
influence of the second-order construct BITA on the second-order construct SPACS. In
summary, governance maturity is the most important first-order factor influencing the
second-order factor BITA, with partnership maturity being a very close second. These two
factors might be key areas to focus on when considering ways to influence BITA and, in
turn, SPACS.

Our research model demonstrates considerable predictive capabilities, as evidenced
by the R2 value 0.471, which indicates that the model explains 47.1% of the variance
in the second-order factor SPACS, pointing to a moderately strong level of prediction.
Furthermore, the f 2-values for all first-order factors surpass the established threshold of
0.35. This reveals that the exclusion of any first-order factor would result in a substantial
impact on the overall model. In other words, each first-order factor plays a crucial role in
our research model’s predictive power and explanatory capacity.

From the quantitative results, it can be concluded that BITA strongly statistically sig-
nificantly influences employees’ SPACS in terms of knowledge of action possibilities (KAP),
confidence in one’s own influence (CAI), and willingness to act (WA). The most impor-
tant factor is COI, where can proper IT systems and digital tools provide employees with
feedback mechanisms to understand the impact of their actions. For example, a platform
that tracks and visualises the reduction in carbon footprint due to an employee’s actions
can enhance the individual’s confidence in their influence on sustainability. Communica-
tion platforms can facilitate the recognition of sustainable behaviours, further boosting
employees’ confidence, etc. For the factor WA, IT alignment can foster a culture of sus-
tainability by promoting engagement, collaboration, and recognition. Digital tools like
intranet platforms, social networks, or collaboration tools can be used to share success
stories, recognise efforts, and build a community around sustainability goals. This can
foster employees’ sense of belonging and commitment, increasing their willingness to act.
Moreover, digital gamification strategies can make sustainability initiatives more engaging
and personally rewarding for employees, thus enhancing their motivation to participate.
The least important factor, but still a very important one, is KAP. When business goals are
well aligned with IT strategies, it often results in a transparent and efficient information
flow within the organisation. Effective data management systems and knowledge-sharing
platforms can ensure that employees are well informed about how they can contribute to
sustainability. For example, a knowledge management system can disseminate informa-
tion about recycling programs, energy-saving practices, or the company’s sustainability
initiatives; learning platforms can offer courses and training on sustainability practices,
thus increasing employees’ understanding of possible actions, etc.

5.2. Qualitative Analysis Discussion

In the qualitative part of the research, the organisation’s BITA maturity level was
measured using Luftman’s instrument [4]. The BITA maturity level of the organisation is
at level 3.3 on a scale from 1 to 5, where the scale is defined as follows: Level 1 (ad-hoc
process); Level 2 (committed process); Level 3 (established focussed process); Level 4
(improved/managed process); Level 5 (optimized process). The maturity levels are defined
for all six criteria of Luftman’s model, as seen in Table 7.

Maturity level 3.3 aligns with management’s opinion that they already have a well-
established system that can be further improved. According to Luftman and Kempaiah [44],
achieving mature alignment requires the balanced development of all six building blocks
identified in his model. Each building block is crucial and should not be overlooked or
neglected. They also established that most companies worldwide are at a level three BITA
maturity level at the time of research.
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Table 7. BITA maturity levels.

Maturity
Level Communication Competency/

Value Governance Partnership Scope and
Architecture Skills

Level 1
Business/IT

lack of
understanding

Some technical
measurements

No formal
process, cost

centre, reactive
priorities

Conflict; IT a cost
of doing business

Traditional (e.g.,
acting, email)

IT takes the risk,
little reward;

technical training

Level 2
Limited

business/IT
understanding

Functional cost
efficiency

Tactical at the
functional level,

occasionally
responsive

IT emerging as an
asset; process

enabler

Transaction
(e.g., ESS, DSS)

Differs across
functional

organisations

Level 3

Good
understanding;

emerging
relaxed

Some cost
effectiveness;

dashboard
established

Relevant
processes across
the organisation

IT is seen as an
asset, process

driver

Integrated
across the

organisation

Emerging value
service provider

Level 4 Bonding
unified

Cost-effective;
some partner

value; dashboard
managed

Managed across
the organisation

IT enables/drives
business strategy

Integrated with
partners

Shared risk and
rewards

Level 5 Informal,
pervasive

Extended to
external partners

Integrated
across the

organisation
and partners

IT-business
co-adaptive

Evolve with
partners

Education/careers/
rewards across

the organisation

Note: adapted from Luftman [42].

Being an international corporation with established corporate rules and processes
and a large and complex IT system on all levels of the organisation (strategic, tactical, and
operational), BITA can offer significant potential for enhancing corporate sustainability.

According to interviews and discussions with management, the following areas can
be exposed:

1. BITA can help organisations increase efficiency by automating routine processes,
optimising operations, using resources better, reducing waste and allowing busi-
nesses to scale up their operations without corresponding increases in resource use,
boosting sustainability.

2. Improving the decision-making process enables advanced data analytics capabilities.
By harnessing these capabilities, businesses can derive insights that inform their
decision-making processes, including sustainability-related processes. For example,
a company might use analytics to identify the most carbon-intensive aspects of its
supply chain and then take targeted action to reduce those emissions.

3. Regarding the facilitation of sustainability reporting, IT can help collect, analyse, and
report sustainability-related data. This transparency is crucial for shareholders and
stakeholders, who are increasingly concerned about businesses’ environmental and
social impacts.

4. Regarding promoting innovation, it becomes easier to innovate in ways that promote
sustainability when business and IT strategies are aligned. For example, an organisa-
tion might develop new products or services that meet customer needs while reducing
environmental impacts.

5. IT can be used to identify and manage sustainability risks. For example, it can help a
company track and respond to climate risks in its operations or supply chain. This
risk mitigation is crucial for long-term sustainability.

6. IT can support remote work setups that reduce carbon emissions by eliminating the
need for employee commuting and reducing the demand for an office.

7. Regarding energy efficiency, IT can help in monitoring and managing energy use
within a company, ensuring that operations are as energy efficient as possible.
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The research thesis “BITA maturity factors influence corporate sustainability” can be
confirmed based on quantitative results.

5.3. MMR Discussion

MMR analysis of inference was followed. Based on the results of MMR, it can be
concluded that:

1. BITA factors strongly influence all three factors (knowledge of action possibilities,
confidence in one’s influence, willingness to act) of perceived action competence for
sustainability SPACS. All BITA factors significantly influence SPACS factors, so there
must be equal focus on all factors. Based on this result, it can be concluded that
employees will likely be willing to support companies’ sustainability initiatives.

2. The maturity level of BITA factors, as seen by management (communication as the
most important factor, followed by competency and partnership) and employees
(partnership as the most important factor, followed by competency and governance)
is different. This can be due to different views on the same issues or the fact that
employees perceive factors differently from top management, which has a better
overview of all operations in the organisation on a corporate level (further discussed
in the next paragraph).

3. BITA is connected to corporate sustainability initiatives because better-aligned IT sys-
tems offer better overall support for all processes in the company, including processes
that can help improve corporate sustainability.

Despite not employing the same measurement instrument to gauge the maturity
level of BITA factors, the maturity level of individual factors can be measured on both
scales. These measurements take into account employee perceptions and inferences made
from the company’s perspective. From Figure 7, it can be seen on the spider web that
both employees and the company assessed the maturity level of individual BITA factors
between 3 and 4, except for the factor skills maturity, where the company believes it to
be 2.86, while employees believe it is at level 3.81. This is the largest divergence in the
ratings (the difference is 0.95). Next is factor partnership maturity, where employees are
assigned a level of 4.04, while the company is assigned a level of 3.33 (the difference is
0.71), followed by factor governance maturity, where employees are assigned a level of
3.90 and the company 3.29 (the difference is 0.62), then factor competency maturity, where
employees are assigned a level of 4.06 and the company 3.50 (the difference is 0.56). Then
comes factor communication maturity, where the company rated at 3.83 while employees
at 3.65 (the difference is 0.21). This is the only factor for which the company rated the level
higher than the employees. In comparison, both assessed the factor scope and architecture
maturity at precisely 3.4 to one decimal place (the difference is 0.04).

Figure 7 shows that employees rated the BITA level higher, with an average value of
3.81, compared to the company, which rated it at 3.37. From the data, it can be concluded
that there seems to be a perception gap between the employees and the company regarding
the maturity level of BITA factors. The differences in their ratings could be attributed
to different perspectives, experiences, or understanding of what each factor involves. It
would be beneficial for the organisation to align these perceptions and work on areas where
the maturity level is perceived as lower, such as factor skills. Moreover, the company
might benefit from understanding why employees perceive certain aspects, like factors of
partnership maturity and competency maturity, to be higher than it does. A continuous
dialogue and feedback process could help bridge these gaps and enhance the overall BITA
maturity level.
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6. Conclusions

Important efforts are taking place around the world today in the field of sustainabil-
ity [58,62]. Sustainability also significantly impacts organisations, so organisations must
align their business and IT strategies (i.e., BITA) with sustainable initiatives. We believe
that BITA can help to enable companies to integrate sustainability into their core operations,
increase efficiency, and make data-driven decisions, leading to improved environmental
performance and long-term sustainability.

A well-aligned business IT strategy can foster an environment wherein employees are
knowledgeable about, confident in, and willing to take sustainability actions. However,
the organisation must ensure that the IT tools are user-friendly and that the initiatives are
communicated effectively to maximise employee engagement in sustainable initiatives.

6.1. Contributions to Theory

Digital technologies are revolutionizing the measurement and management of
environmental-sustainability-related matters. However, the optimum implementation and
use of digital technologies supporting corporate sustainability remains a challenge. BITA
enables organisations to support company processes better. We discovered that a direct
relationship between BITA and corporate sustainability exists from the perspectives of the
employees and the company.

From bibliometric analyses, we found out that the research focus of BITA-related
topics is shifting towards emerging IT technologies, such as blockchain and green comput-
ing, which are also enablers of digital transformation, allowing companies to build new
sustainable business models to support sustainable initiatives.

6.2. Contributions to Practice

Organisations still face challenges in leveraging BITA’s benefits proactively and fully
for sustainability. One of the most significant issues is employee resistance to change.
Implementing new IT systems or processes often requires employees to learn new skills and
change their work routines, which can lead to resistance [121]. The complexity of IT systems
and the fast pace of technological change can make alignment difficult. Organisations must
continuously adapt their strategies and processes to leverage the benefits of the evolving
digital transformation of technology, which can be challenging and resource intensive. On
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the other hand, the cost of implementing and maintaining advanced IT systems can be
high, which can strain an organisation’s financial resources and impact its sustainability.

Based on the results of this study, it can be confirmed there is no universal approach to
BITA and its influence on corporate sustainability. Organisations must focus on all factors
of BITA equally, which aligns with the literature by Luftman and Kempaiah [44], to achieve
better levels of BITA alignment. Suppose the focus is on the influence of the BITA on
corporate sustainability. In that case, some implications can still be revealed, such as:

1. Focus on strategic planning because integrating IT into overall business strategy
ensures that technology investments align with sustainability objectives.

2. Promote collaboration to achieve effective alignment. Managers must promote cross-
functional collaboration, which can also positively affect sustainability objectives.

3. Invest in IT capabilities that support sustainability.
4. Managers should prioritize employee training and education to enhance employees’

understanding of the intersection between IT, business, and sustainability.
5. Given the rapid pace of technological change, managers must be skilled in change

management. Implementing new technologies can cause disruption, and managers
must guide their teams through this change, ensuring that employees understand
how these technologies contribute to sustainability.

6. Finally, managers can leverage IT to engage stakeholders (including employees,
customers, investors, and regulators) on sustainability issues.

Digital platforms can provide transparency about the company’s sustainability efforts
and create opportunities for feedback and dialogue.

6.3. Limitations and Future Research Directions

Some limitations were encountered during the research. Some of them are presented
below. The research was performed in a large multinational company operating in one
industry sector. It is important to note that researching large organisations comes with
challenges. For instance, it is not easy to access the necessary data or get approval for
the research, and the complexity of the corporate structure could make the research more
challenging. Moreover, research findings might not be directly applicable to smaller
organisations. The SPACS construct proposed by Olsson et al. [59] was adjusted to be used
in companies based on the argumentation by the author that although the construct was
prepared and used in a school context, it can also be used in different contexts such as
organisations (SEM-PLS analysis was performed to validate the construct in our context).
Another factor influencing the result could be the sector in which the organisation operates
and the organisational culture of the organisation.

For further research, we suggest doing a cross-sector comparative study to examine
the influence of the company sector on the results. Another approach could be research
on organisational culture and its impact on BITA, and organisational culture’s impact on
corporate sustainability. Since IT can also have a significant impact on the environment,
there could be future research on the influence of BITA and its impact on sustainability
if the company uses green IT, which refers to the study and practice of designing, manu-
facturing, using, and disposing of computers, servers, and related subsystems efficiently
and effectively with minimal impact on the environment. Companies with outsourced IT
could also be researched, as that approach requires a different BITA approach and raises
new challenges, such as effective risk and cost management of outsourcing using different
approaches [122,123].
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