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Abstract

Literature on digital collaboration often focuses on individual aspects, but rarely combines
them into a unified, practical and sustainability-friendly management tool. The paper
fills this critical gap by presenting a comprehensive framework for enhancing digital
collaboration, integrating AI, and aligning digital collaboration strategies with broader
sustainability objectives. The framework includes four phases and 31 factors categorised
into four dimensions. The framework is validated through a case study that combines
qualitative (expert interviews) and quantitative (employee survey) approaches, as well as
Mayring’s content analysis and the CARL analytical framework. The study reveals that
fragmented tool use undermines collaboration maturity across all dimensions, while the
integration of AI enhances collaboration outcomes and mitigates digital fatigue. A dual-
core collaboration setup contributes to stronger strategic alignment, with the monitoring
benefits framework facilitating sustainable improvement tracking. This way, the framework
addresses digital fragmentation, tool redundancy, and deficient digital cooperation, leading
to increased digital collaboration maturity and alignment with sustainability objectives.
The proposed framework offers theoretical, managerial, and societal value by bridging the
gap between digital transformation theory and sustainable organisational practice.

Keywords: artificial intelligence; collaboration maturity; digital collaboration; digital
transformation; holistic framework; sustainable

1. Introduction
In recent years, the rapid advancement of digital transformation has changed how or-

ganisations collaborate, bringing both opportunities and challenges. Digital transformation
is generally understood as the integration of digital technologies into business processes to
enhance performance and business operations (Schallmo & Williams, 2018; Ivančić et al.,
2019). This transformation alters how collaboration is conducted, particularly in light
of new tools and technologies (Warner & Wäger, 2019; Aldoseri et al., 2024) and takes
into account that digital transformation depends on organisational readiness, leadership
competence, and technology alignment (Min & Kim, 2024).

Scholars largely recognise the pivotal role of digital transformation in collaboration.
Historically, collaboration was characterised by teamwork within small, interdependent
groups working together towards a shared goal (Sewell, 2001). However, in modern
organisations, digital transformation necessitates a re-evaluation of collaboration practices
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because traditional methods often fail to adapt to the new, technology-driven landscape
(Aldoseri et al., 2024). The rapid adoption of digital tools in the workplace has led to a
fragmented ecosystem, where different teams often use a variety of tools that may not
integrate well (Brioschi et al., 2021). This results in inefficiencies and communication gaps
(Siemon et al., 2020), more distant connections, a lack of trust, and decreased interactions
(Bankins et al., 2024). Comparable challenges have been identified in the public sector,
where AI-driven digitalisation demands governance adaptation and human-capital renewal
(Vatamanu & Tofan, 2025).

Despite the growing body of research on digital transformation and collaboration,
existing studies often address these topics separately or focus on isolated maturity models
(Boughzala & de Vreede, 2015; Reeb, 2023). Prior work has examined digital transformation
processes (Ivančić et al., 2019), highlighted the contribution of AI to sustainability (Khan
et al., 2025; Schwaeke et al., 2025), proposed AI maturity models (Lichtenthaler, 2020; Sadiq
et al., 2021), and recognised digital maturity as a fundamental capability for transformation
(Warner & Wäger, 2019). However, even the broad systematic review of 840 studies by
Khan et al. (2025) indicates that AI-SDG research remains heterogeneous, fragmented,
and insufficiently connected to intra-organisational collaboration practices. While AI-
sustainability research notes collaboration in business-customer (Petrescu et al., 2024),
business-stakeholder (Waschull & Emmanouilidis, 2022), intersectoral (Rusilowati et al.,
2024), and interdisciplinary contexts (Petrescu et al., 2024), the intra-organisational digital
collaboration maturity perspective is missing (Khan et al., 2025).

Therefore, this article develops a holistic framework for enhancing digital collabora-
tion that integrates AI and sustainability. This study addresses a central research question:
How can AI and sustainability be integrated into a comprehensive digital collaboration
maturity framework that reflects the sociotechnical nature of modern organisations? To
guide this investigation, three objectives were pursued: (1) to synthesise and extend ex-
isting collaboration maturity models, (2) to incorporate AI and sustainability into the
structural, technological, behavioural and procedural dimensions of collaboration, and
(3) to empirically assess the current (as-is) maturity state of the sample organisation while
conceptualising a to-be maturity state enabled by AI-supported sustainable collaboration
practices. The proposed framework harnesses digital transformation to address inefficien-
cies in collaborative work processes (Schubert & Williams, 2022; Olaniyi et al., 2024), going
beyond digital maturity (Warner & Wäger, 2019) or AI maturity alone (Lichtenthaler, 2020;
Sadiq et al., 2021) by integrating cross-cutting sustainability outcomes. AI plays a central
role by enabling advanced communication, coordination, problem-solving, and process
optimisation (Siemon et al., 2020; McComb et al., 2023), thus helping organisations manage
the complexity of modern collaborative environments (Schubert & Williams, 2022).

The desired output of the framework’s application is an optimised digital collaboration
environment that is efficient, effective, and well-integrated with organisational workflows
and culture (Warner & Wäger, 2019). Considering the expanding evidence on AI contri-
butions to SDGs (Khan et al., 2025; Schwaeke et al., 2025), the framework also aims to
embed sustainability outcomes directly within collaboration improvement processes. This
framework is intended to support organisational leaders, IT managers, and collaboration
strategists seeking to enhance enterprise collaboration (Olaniyi et al., 2024). To achieve this,
organisations should analyse their collaboration landscape, develop coherent improvement
plans, and reflect on the success of implemented initiatives to drive iterative improvement
(Milstein & Chapel, 2023). Similarly to the adoption challenges described by Min and
Kim (2024), successful implementation of AI-based collaboration systems requires clear
strategic objectives, resource commitment, management competency, and alignment with
both performance and sustainability objectives.
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2. Theoretical Framework
Digital collaboration tools have been defined as technologies that support collaborative

work by improving workflow processes (Schallmo & Williams, 2018). These tools play a
vital role in remote collaboration, offering flexibility and enabling teams to work together
in virtual environments (Aldoseri et al., 2024).

A central premise of this study is that collaboration is foregrounded. At the same
time, AI and sustainability are conceptualised as forces embedded within every collabo-
rative dimension, rather than as external add-ons. This premise reflects the increasingly
sociotechnical nature of digital collaboration, where technological features, organisational
structures, collaborative behaviours, and AI-enabled processes co-evolve (Warner & Wäger,
2019; Bankins et al., 2024).

Hence, the conceptual structure of the framework, organised into strategy & structure,
technology, culture & behaviour, and management & processes, is explicitly consistent
with sociotechnical systems theory (STS) (Pasmore et al., 1982) and S-T model (Leavitt,
1965), which describe organisations as interdependent configurations of tasks, structures,
technology, and people. The present study builds upon STS by extending it to contemporary
collaboration ecosystems, where AI and digital sustainability reflect each of the classic
sociotechnical elements.

As companies increasingly rely on digital tools for day-to-day collaboration, the im-
portance of understanding different classifications and use cases of these tools becomes
even more critical (Bankins et al., 2024). The first step in building a holistic digital col-
laboration framework is assessing the existing landscape of digital tools and workflows
within an organisation (Ivančić et al., 2019). This involves categorising tools based on their
functionality, usage patterns, and contribution to collaboration (Warner & Wäger, 2019).
Employee initiatives for using certain tools should also be considered (Olaniyi et al., 2024).

2.1. Core Functionality and Workflow Approach

Following the core functionality and workflow approach, tools are categorised based
on their most important characteristics and functionalities in relation to collaboration.
Some tools are designed for synchronous collaboration, where all parties work simulta-
neously, e.g., videoconferencing, multiplayer virtual reality (VR)), while others facilitate
asynchronous collaboration, allowing team members to contribute at their own pace (e.g.,
email, Google Docs.

AI is employed to streamline both types of collaboration by automating tasks, such
as scheduling meetings or summarising asynchronous discussions, and hence reducing
the cognitive load on team members (Bankins et al., 2024). Such AI features as meeting
transcription and auto-scheduling eased the transition to digital collaboration. Another
example is Gemini for Google Workspace, which helps to create structured documents with
tables and images, or refine the content.

Table 1 summarises the categorisation of digital collaboration tools based on their
core functionality and workflow. In addition, it illustrates how AI is typically integrated
into various types of digital collaboration tools, improving the efficiency and effective-
ness of both synchronous and asynchronous workflows (Schubert & Williams, 2022;
Koesten et al., 2019).

Sustainability concerns also emerge at this level: collaboration patterns directly de-
termine digital resource consumption, including cloud storage demand, data-processing
intensity, and redundancy in shared content. AI has been shown to reduce digital waste
and optimise resource usage, thereby contributing to sustainability targets such as lower
energy consumption (Khan et al., 2025; Rusilowati et al., 2024).
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Table 1. Categorisation of digital collaboration tools and AI use cases: Core functionality approach.

Tool Type Core Functionality Workflow AI Integration

Videoconferencing tools Communication Synchronous
AI-powered scheduling,

transcription,
summarisation

File sharing tools Document management
and collaboration Asynchronous

AI-enhanced search,
version control,

recommendation

Project management tools Task assignment and
tracking Asynchronous/Synchronous AI-driven task automation,

predictive analytics

Social networking tools Knowledge sharing
and engagement Asynchronous AI insights for engagement

and network expansion

Email tools Communication Asynchronous
AI spam filters, auto-reply

generation, task
prioritisation

2.2. Contribution Approach

The contribution approach categorises the tools based on their level of contribution to
everyday work. This includes everything from basic information sharing to active content
creation. Robra-Bissantz (2020) introduces a coordination dimension ranging from: zero
and passive coordination, where mechanisms for coordination are available; to active
coordination, where the tool autonomously manages coordination; and social coordination,
where the tool incentivises social collaboration. At the intersection of two scales—content
creation and coordination—six categories of collaboration tools emerged. Table 2 reflects
how AI is integrated into these tools to enhance the contribution of team members.

Table 2. Categorisation of digital collaboration tools and AI use cases: Contribution approach.

Tool Type Core Functionality Coordination Examples AI Integration

Digital Host

Provides a platform for
interaction without

direct contribution or
coordination

No coordination Digital whiteboards
Basic AI features for

interaction tracking and
facilitation

Digital Team
Assistant

Passive coordination
mechanisms without
contributing content

Passive
coordination

Doodle, Skill
management tools

AI-based scheduling,
reminders, skill mapping

Digital Moderator

Facilitates content
creation with active

coordination
mechanisms

Active coordination Trello, Ovation VR
AI-driven task suggestions
and workflow automation,

question generation

Digital Mediator
Combines content

creation with social
coordination incentives

Social coordination Slack, Microsoft Teams

AI-enabled real-time
collaboration analysis and

communication
enhancement

Digital Expert

Independently creates
content without

coordination with
other tools

No coordination Chatbots
AI content generation,
automated responses,

and analytics

Digital Teammate

Combines high-level
content creation with
strong coordination

capabilities

Active and social
coordination

Virtual companions
(e.g., AI assistants)

Advanced AI for proactive
collaboration, predictive

insights, and
personalised support
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McComb et al. (2023) present a high-level approach to AI-human interaction. They
categorise AI technologies based on whether they operate in a reactive or proactive mode,
and whether they help to solve problems or improve current processes. In this way, a
two-dimensional matrix is proposed, paving the way for AI to be social agents. Moreover,
AI team members are perceived to have higher ability and integrity compared to human
teammates (Dennis et al., 2023), thus contributing to greater resilience and sustainability.
However, scholars also highlight the negative effects of employing AI for collaboration
purposes (McComb et al., 2023; Dennis et al., 2023), suggesting the need for caution in
adopting AI.

Sustainability considerations permeate contribution mechanisms as well. AI-
supported workflows reduce redundant tasks, minimise communication loops, and lower
the need for duplicative digital artefacts. All contribute to more sustainable digital work
routines (Khan et al., 2025; Brioschi et al., 2021). Thus, productivity-enhancing and
sustainability-enhancing functions coincide.

This framing aligns with STS by emphasising that humans and machines jointly shape
collaborative behaviours and group dynamics. Rather than treating AI as external to collab-
oration, the model positions it as part of the sociotechnical ecosystem, which simultaneously
affects task execution, coordination, interpersonal interaction, and sustainability.

2.3. Digital Collaboration Suites, Systems, Platforms

Unlike standalone collaboration tools, enterprise collaboration platforms (ECPs) take
a broader, organisational-level approach to digital collaboration. Rather than being a
single tool, an ECP is a portfolio of collaboration software that supports company-wide
teamwork (Schubert & Williams, 2022; Brioschi et al., 2021). Since enterprise collabora-
tion systems, which integrate collaboration features into daily workflows, are often used
alongside independent digital tools, the combined ecosystem of these components forms
an ECP. Sustainability considerations (e.g., tool consolidation, reduced data redundancy,
eco-efficient digital systems) are increasingly embedded in the design of collaboration
platforms (Khan et al., 2025; Schwaeke et al., 2025).

Schubert and Williams (2022) argue that ECPs are not one-size-fits-all solutions that
cover every aspect of enterprise collaboration. Instead, building an effective ECP requires
selecting and integrating different types of collaboration software to create a tailored digital
environment. In this way, an organisation is attributed to a certain digital collaboration
configuration, e.g.,:

• concentration, where a core collaboration system or suite is used alongside a limited
number of additional tools;

• diversity, which involves a core system or suite supplemented by a broad range of
extra tools;

• and dual core, where two central systems or suites operate in parallel, each with a few
supplementary tools (Schubert & Williams, 2022).

A significant challenge in implementing ECP is digital fragmentation, where dis-
connected tools create silos within organisations. AI helps overcome this by integrating
tools and streamlining data flow across systems (Bankins et al., 2024). It provides insights
into tool usage and thus helps organisations optimise their collaboration strategies (Al-
doseri et al., 2024). For instance, for PwC, Google Workspace’s AI-powered digital tools
suite enhanced global collaboration and reduced project delivery time by 15%. Similarly,
IBM’s adoption of Slack, integrated with AI, streamlined communication and predicted
bottlenecks, thus boosting productivity across its 350 k employees (Business Insider, 2020).
Effective enterprise platforms, therefore, need integrated, AI-enhanced features to support
smooth and productive collaboration.
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From a sustainability perspective, collaboration architectures also shape the ecological
footprint of digital work. Platform consolidation reduces unnecessary cloud storage,
lowers energy demand through fewer duplicative systems, and enables energy-efficient
API ecosystems (Brioschi et al., 2021). AI contributes to sustainability by identifying the
most efficient collaboration configuration and detecting digital waste.

Here again, the platform perspective aligns with STS (Pasmore et al., 1982): platforms
shape technological and structural layers simultaneously, influencing behavioural and
managerial processes. AI-driven integration thus becomes a sociotechnical mechanism
that reorganises organisational communication, task interdependence, resource flows, and
outcomes in terms of SDGs.

2.4. Digital Collaboration Maturity

Collaboration maturity describes how teams progress from basic to advanced, efficient
practices, enhancing overall performance (Boughzala & de Vreede, 2015). Collaboration
maturity models assist in defining and prioritising improvement areas by looking at a
snapshot of a company’s situation. To develop a digital collaboration maturity assess-
ment for the digital collaboration improvement framework, we combined three maturity
models and the fragmented collaboration evaluation criteria to offer a comprehensive
maturity approach. From a broader digital-governance standpoint, Vatamanu and Tofan
(2025) demonstrate that AI integration maturity depends on governance quality, digital
readiness, and workforce adaptability: factors that similarly underlie intra-organisational
collaboration maturity.

The Collaboration Maturity Model proposed by Boughzala and de Vreede (2015)
is a framework designed to evaluate team collaboration quality within organisations.
In the model, collaboration maturity is categorised into ad hoc, exploring, managing,
and optimising, thus representing a progression from initial collaboration challenges to
achieving optimal collaboration efficiency.

The Collaboration for Innovation Readiness Assessment Model, introduced by Gum-
mer (2017), focuses on assessing social collaboration and innovation maturity within an
organisation. This model evaluates seven key dimensions, including organisational culture,
leadership, workspace design, supporting technologies, innovation capacity, knowledge
management, and business process integration through collaboration tools.

The Intraorganizational Online Collaboration Maturity Model by Reeb (2023) is tai-
lored toward enhancing organisations’ ability to collaborate effectively across teams and
departments using online collaboration tools. The model is built around four dimensions:
strategy and change, processes and structure, technology and infrastructure, and employees
and culture.

In addition, various collaboration evaluation criteria are not included in the indicated
models. Since maturity models can be customised to fit specific organisational needs,
Table 3 provides an overview of additional collaboration assessment criteria.

Table 3. Overview of fragmented collaboration maturity criteria.

Category Criteria Description Authors

Organisational
collaboration structure

and strategy

Goal congruence and
organisation-wide

collaboration

Alignment of vision across
departments and ease of

information sharing

De Clercq et al. (2011),
Hilger and Wahl (2022)

Coupling of Work &
Collaborative Process

Automation

Extent of required
communication and process

automation through
digital workspaces

Hilger and Wahl (2022),
Bernstein et al. (2022)
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Table 3. Cont.

Category Criteria Description Authors

Collaboration
management

Organisational managerial
aspects and collaboration at

execution

Managerial role in
supporting collaboration

and recognising
collaborative behaviours

Bernstein et al. (2022),
Cross et al. (2019)

Facilitating conditions and
shared responsibility

Integration of collaboration
tools by managers and joint

performance evaluation

De Clercq et al. (2011),
Maruping and Magni

(2015)

Collaboration
technology adaptation

Collaboration technology
readiness and use of tools

Alignment of digital tools
with workflows and
frequency of usage

Bernstein et al. (2022),
Lopes et al. (2015)

Communication in virtual
teams and e-collaboration

perception

Importance of digital tools
for virtual communication
and employee perceptions

Lopes et al. (2015),
Linnes (2020)

Collaboration
effectiveness

Collaboration Readiness
& Trust

Willingness to collaborate,
share knowledge, and trust

in other teams

De Clercq et al. (2011),
Bernstein et al. (2022)

Common ground, social
interaction and
cross-functional

collaboration

Shared knowledge base,
informal communication,

and effectiveness of
cross-departmental

collaboration

De Clercq et al. (2011),
Bernstein et al. (2022)

2.5. Sustainability Aspects in Digital Collaboration

To systematise the role of sustainability within the collaboration maturity framework,
Table 4 summarises how sustainability-related mechanisms identified in the literature
map onto the four dimensions of digital collaboration maturity. These mechanisms align
with AI-driven optimisation, digital resource efficiency, and sustainable organisational
routines, all of which are consistently reported in contemporary research on sustainable
digital transformation.

Table 4. Sustainability-related mechanisms relevant to digital collaboration maturity.

Sustainability Aspect Affected Maturity Dimension(s) Authors

AI-SDG alignment within
digital processes

Strategy & Structure
Technology

Management & Processes

Khan et al. (2025);
Schwaeke et al. (2025)

Reduction in digital waste and
redundant workflows

Management & Processes
Technology

Khan et al. (2025);
Brioschi et al. (2021)

Cloud optimisation and low-energy
digital infrastructures Technology Khan et al. (2025);

Rusilowati et al. (2024)

Sustainable API and
platform ecosystems

Strategy & Structure
Technology Brioschi et al. (2021)

AI-enabled organisational
transformation for sustainability Strategy & Structure Schwaeke et al. (2025);

Warner and Wäger (2019)

Sustainability KPIs in
collaboration workflows Management & Processes Schwaeke et al. (2025);

Ivančić et al. (2019)

Digital behaviour norms promoting
sustainable collaboration Culture & Behaviour Schwaeke et al. (2025); Linnes (2020)
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Table 4 clarifies that sustainability is structurally embedded within each maturity di-
mension, directly supporting the logic of the holistic framework presented in the next section.

2.6. Digital Collaboration Improvement Framework

To develop a digital collaboration maturity assessment for the digital collaboration
improvement framework, we combined the three identified maturity models (Boughzala &
de Vreede, 2015; Gummer, 2017; Reeb, 2023) and the fragmented collaboration evaluation
criteria (Table 3) to offer a comprehensive maturity approach. The framework employs four
dimensions—strategy & structure, management & processes, technology, and culture &
behaviour—which correspond to the main areas influencing collaborative work. These four
dimensions align with the sociotechnical logic of Leavitt’s S-T model. Strategy & structure
correspond to organisational structure; technology maps onto the technological subsystem;
culture & behaviour correspond to the people/behavioural subsystem; and management &
processes reflect task execution and workflow routines. By integrating AI and sustainability
into all dimensions, the model updates STS for the contemporary digital workplace. The
framework extends STS in two important ways. First, collaboration is foregrounded as the
central organising principle around which all four dimensions interact, whereas STC treats
task, structure, technology, and people symmetrically. And second, AI and sustainability
mechanisms are embedded across all dimensions, reflecting contemporary organisational
realities absent from the traditional S-T model (Leavitt, 1965). This integration positions the
framework as an evolution of sociotechnical theory for AI-intensive, sustainability-oriented
digital environments and demonstrates how modern collaboration combines human agency,
digital tools, and AI-mediated processes in an interdependent manner. The framework is
presented in Figure 1.

Importantly, in this framework, each maturity dimension is influenced by embed-
ded AI and sustainability mechanisms. For instance, strategy incorporates AI-enabled
collaboration governance and sustainable digital policies, processes reflect algorithmic co-
ordination and low-waste communication routines, technology encompasses AI-integrated
workflows and eco-efficient tool use, and behaviour covers human-AI teaming, trust, and
digital sustainability norms. By treating AI and sustainability as interwoven influences,
the model avoids positioning them as peripheral indicators, thus responding to calls for a
more integrated, contemporary understanding of collaboration maturity (Warner & Wäger,
2019; Schubert & Williams, 2022).

2.7. Theoretical Propositions

The reviewed literature highlights a set of consistent mechanisms through which
collaboration structures, technologies, managerial processes, and behaviours influence
the effectiveness of AI-enabled and sustainability-oriented collaboration practices. To
make these mechanisms explicit and to clarify the theoretical contribution of the present
framework, we derive four propositions from the reviewed literature.

First, research consistently shows that digital transformation succeeds only when
collaboration is strategically embedded (Warner & Wäger, 2019; Schallmo & Williams,
2018). STS theory likewise emphasises the importance of structural and strategic alignment
(Pasmore et al., 1982; Leavitt, 1965). Recent studies on AI-driven sustainability underline
that governance maturity and strategic coherence are prerequisites for aligning AI with
SDG-oriented practices (Schwaeke et al., 2025; Vatamanu & Tofan, 2025). Based on this,
we propose:

P1. Higher maturity in the Strategy & Structure dimension enables stronger AI-
supported strategic coordination and improves the alignment of collaboration practices
with sustainability objectives.
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Figure 1. Collaboration maturity dimensions with maturity factors.

Second, the literature on digital collaboration technologies highlights the centrality of
integration. Fragmented tools reduce efficiency (Siemon et al., 2020; Schubert & Williams,
2022) and undermine AI-enabled optimisation, which depends on interoperable data flows
(Aldoseri et al., 2024; Koesten et al., 2019). Sustainability studies similarly indicate that
technological integration reduces digital waste and supports low-energy infrastructures
(Khan et al., 2025; Rusilowati et al., 2024). Thus:

P2. Higher technological integration reduces digital fragmentation and digital waste by
enabling AI orchestration, workflow optimisation, and interoperable data flows.

Third, empirical research shows that managerial processes—training, support struc-
tures, performance systems—shape the adoption of AI and sustainable digital practices
(Hilger & Wahl, 2022; Min & Kim, 2024). Effective AI use requires stable process environ-
ments, structured data, and institutionalised routines (Dennis et al., 2023; McComb et al.,
2023). Sustainability research likewise demonstrates that process discipline is essential
for establishing sustainability KPIs and low-waste digital routines (Schwaeke et al., 2025;
Ivančić et al., 2019). Therefore:

P3. Higher maturity in Management & Processes facilitates more effective AI-driven
optimisation and supports the institutionalisation of sustainable collaboration behaviours.
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Finally, the collaboration literature establishes that cultural factors—trust, psycho-
logical safety, shared norms—are critical enablers of cross-unit collaboration (De Clercq
et al., 2011; Cross et al., 2019). STS views the behavioural subsystem as foundational for
technology adoption. Recent research confirms that AI-supported collaboration is more
effective when employees trust AI outputs and share norms of responsible digital behaviour
(McComb et al., 2023) and that sustainable digital practices emerge through reinforcement
of behavioural norms (Schwaeke et al., 2025). Accordingly:

P4. Higher maturity in Culture & Behaviour strengthens the adoption of AI-supported
collaboration practices and reinforces sustainability-oriented digital norms.

3. Materials and Methods
The methodological approach was structured in three phases: (1) expert interviews

to validate the conceptual foundations and refine the operationalisation of collaboration
maturity factors; (2) a large-scale employee survey to measure perceived collaboration ma-
turity; and (3) analytical procedures integrating both qualitative and quantitative insights
to inform the improvement plan. Across all phases, strict confidentiality safeguards were
implemented to ensure the anonymity of participants and the protection of commercially
sensitive organisational information.

3.1. Research Design

The research design followed a sequential exploratory logic, where qualitative insights
informed the refinement of the maturity instrument, which was subsequently evaluated
through the quantitative survey. Semi-structured expert interviews were first conducted to
refine the conceptualisation of collaboration maturity and integrate AI- and sustainability-
related elements within existing dimensions. This qualitative phase informed the devel-
opment of the survey instrument, which was subsequently deployed organisation-wide.
The survey results provided a quantitative maturity profile, enabling an assessment of
the organisation’s strengths and weaknesses and supporting cross-regional, departmental
and leadership-based comparisons. Figure 2 illustrates the four phases of the empirical
research, each progressively building upon the previous step.

 

Figure 2. Research design.

The maturity dimensions in this study are conceptualised as formative constructs,
where each factor contributes a distinct aspect of the overall maturity profile, and the exten-
sion of the model with AI and sustainability follows the logic of formative augmentation.
Formative constructs do not assume internal covariance among indicators (Diamantopou-
los & Winklhofer, 2001; Jarvis et al., 2003), and the aim of this instrument is diagnostic.
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Accordingly, the present study does not attempt to establish a fully validated measurement
scale (Lambert & Newman, 2023), particularly given confidentiality constraints and the
inability to publish item-level data. Nevertheless, the study adheres to the core principles
of rigorous construct operationalisation provided in Appendix A: exploratory qualitative
work informed indicator definition, existing maturity models guided item formulation,
and quantitative analysis supported empirical grounding.

3.2. Qualitative Phase: Expert Interviews

A qualitative interview approach was selected as the first step because it provides
a reliable way to collect detailed and experience-based insights (Helfferich, 2019). Five
semi-structured expert interviews were conducted with senior specialists occupying cross-
organisational or strategic roles. Selection criteria: (1) direct involvement in digital collab-
oration governance, (2) platform consolidation, or (3) transformation initiatives, and at
least five years of experience in the field. None of the interviewees were from the author’s
department to ensure independence and avoid positional bias.

Five expert interviews were conducted with individuals occupying roles relevant
to collaboration governance, digital tool management, and strategic transformation. To
preserve anonymity, participants are described in aggregated categories: one senior IT
architect responsible for collaboration platforms, one digital transformation manager, one
process manager from professional services, one HR development specialist, and one
regional operations leader. Across these roles, participants had between 7 and 18 years of
professional experience (average ≈ 12 years) in digital transformation, process optimisation,
or organisational collaboration, ensuring that technological, organisational, managerial,
and cultural perspectives were adequately represented.

The interviews lasted between 45 and 90 min and were conducted online. The inter-
view guide followed Helfferich (2019) four-step structure. A sample of five is consistent
with expert-based instrument refinement in exploratory sequential designs, where con-
ceptual saturation rather than representativeness is the criterion. All interviews were
transcribed and analysed using Mayring’s qualitative content analysis (Mayring & Gläser-
Zikuda, 2008). Initial inductive codes were developed and iteratively consolidated into
higher-order categories corresponding to the maturity dimensions. Two coders reviewed
the coding structure to ensure conceptual coherence; disagreements were resolved through
discussion. Because of confidentiality constraints, no verbatim quotations are reported;
instead, aggregated themes, corresponding to the four maturity dimensions and their
underlying factors, are presented. Insights from this qualitative phase informed the refine-
ment of the maturity dimensions and provided input for the survey instrument and the
subsequent phase of the research.

3.3. Quantitative Phase: Employee Survey

To determine the minimum required number of survey respondents, a standard sample
size estimation procedure for proportions was applied. Following common practice in
organisational research, we assumed a 95% confidence level, 10% margin of error, and
the most conservative estimate of population variability (p = 0.5), which maximises the
required sample size (Cochran, 1977):

n =
Z2·p·(1 − p)

e2 (1)

Thus, 96 responses would be required if the organisation had an infinitely large
population. Because the actual population of the organisation consists of approximately
N = 5500 employees (rounded for confidentiality), the finite population correction (FPC)
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was applied. After incorporating this correction, the minimum required sample size was
94 respondents. In practice, the survey achieved 96 valid responses, exceeding the corrected
minimum threshold and therefore ensuring that the results are statistically adequate for
exploratory analysis and descriptive maturity assessment.

The organisation employs roughly 5500 people, but the survey was distributed to
these 1200 respondents across 12 departments involved in digital workflows. A total of
96 valid responses were received, yielding an 8% response rate. Importantly, this exceeds
the minimum required sample size (n = 94) and is adequate for the study’s exploratory
maturity assessment.

3.4. Survey Instrument

The survey was open online for three weeks from the end of March 2024. The survey
measured 31 collaboration maturity factors derived from the qualitative phase. Respon-
dents evaluated each factor on a 4-point scale (1 = low maturity, 4 = high maturity),
consistent with established practice in maturity assessments. Descriptive anchors for each
level were provided to support consistent interpretation, in line with best practices for
maturity assessment instruments. The primary objective was to assess the core maturity
dimensions—strategy and structure, technology, culture and behaviour, and management
and processes. To ensure conceptual integrity, AI and sustainability were embedded within
definitions of the relevant KPIs. The full instrument is provided in Appendix A.

Cronbach’s alpha values demonstrated acceptable internal consistency across the four
collaboration maturity dimensions, confirming that the framework’s foundational structure
is suitable for empirical use.

3.5. Data Analysis

Quantitative data were analysed using IBM SPSS Statistics 29.0: descriptive statistics,
correlation analysis, and the Kruskal–Wallis test to identify regional differences in maturity
perceptions. Non-parametric methods were selected due to the ordinal nature of the matu-
rity scale and the non-normal distribution of responses. AI and sustainability indicators
were treated as exploratory only and used to contextualise interpretations, consistent with
the framework’s developmental stage.

The findings were structured using the CARL framework (Context, Actions, Results,
Learnings) for comprehensive analysis and actionable insights (Robinson, 2022). Contrary
to the AS-IS state, TO-BE state does not represent empirical findings, but rather the theoret-
ically informed implications of the AS-IS diagnosis. Following design-science logic (Gregor
& Hevner, 2013) and sociotechnical systems theory (Leavitt, 1965; Pasmore et al., 1982), the
gaps identified in the AS-IS digital collaboration maturity assessment provide the basis for
formulating AI- and sustainability-enhanced improvements. The TO-BE state therefore
integrates (a) empirical weaknesses, (b) the maturity framework, and (c) established lit-
erature on AI-driven and sustainability-oriented collaboration practices. In this way, the
TO-BE represents the theoretically grounded future state toward which the organisation
aims to progress.

3.6. Case Application

Following Milstein and Chapel (2023), the framework was applied within one de-
partment to demonstrate its practical usability. This department was selected because it
offered direct access for longitudinal monitoring and iterative refinement. While the case
application occurred within a single unit, the underlying empirical data (interviews and
survey responses) reflect cross-regional and cross-functional perspectives, ensuring that
the framework is not limited to the context of the case example.
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To monitor the implementation, we followed the monitoring benefits change frame-
work (Nitschke & Williams, 2020). This framework enables the comparison of long-term
projects by capturing, analysing, and visualising the evolution of outcomes and bene-
fits over time. Its value lies in addressing the dynamic nature of collaboration tools and
practices, which continuously evolve through usage and adaptation. By offering a struc-
tured approach to monitoring these changes, the framework helps organisations refine
their collaboration strategies, allowing them to respond effectively to emerging challenges
and opportunities.

3.7. Ethical Considerations

Participation was voluntary and anonymous, and no sensitive personal data was
collected. Interviewees received information about the study’s purpose and provided in-
formed consent. In accordance with institutional guidelines, the study did not require formal
ethical review because it examined organisational practices rather than personal attributes.

4. Results
4.1. Digital Collaboration Landscape

The tools were categorised by their core functionalities, levels of contribution and
coordination (Robra-Bissantz, 2020), and tools’ affiliations with digital collaboration suites,
systems and platforms (Schubert & Williams, 2022) as shown in Figure 3.

Figure 3. Mapping the digital collaboration landscape.

4.2. Survey Sample, Representativeness and Reliability

Respondents were spread across Administration (10.4%), Professional Services (47.9%),
Sales (31.3%), and Solution Sales (10.4%). In terms of leadership status, 17.7% of respondents
held a leadership position and 82.3% did not. Sales is slightly overrepresented, and
leadership roles are more represented in the sample (around 18%) than in the overall
business unit (around 7%). This implies a dataset that amplifies leadership perspectives,
which is beneficial in the context of collaboration improvement initiatives.

The results of the quantitative analysis indicate that the utilised scale is generally
reliable and well-constructed, as shown in Table 5.
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Table 5. Reliability analysis.

Variable Dimension Cronbach’s Alpha Cronbach’s Alpha Based on Standardized Items N of Items

Business Strategy & Structure 0.832 0.838 7

Management & Processes 0.878 0.882 6

Technology 0.861 0.862 11

Culture & Behavior 0.721 0.724 7

4.3. Group Differences

Across all organisational subgroups, the analysis indicates a largely homogeneous
maturity profile. Kruskal–Wallis tests show no statistically significant regional differ-
ences for any of the four maturity dimensions (all p > 0.05), with only one isolated
factor—collaboration trust—exhibiting a significant difference between regions (p < 0.05),
although the corresponding effect size cannot be disclosed. Similarly, no significant dif-
ferences emerged between leaders and non-leaders at the dimension level (all p > 0.05),
although leaders consistently rated several management-related factors 5–15% lower than
non-leaders, suggesting greater managerial awareness of structural and processual short-
comings. Departmental comparisons likewise revealed no dimension-level differences
(p > 0.05), indicating that collaboration maturity challenges and strengths are broadly
shared across functional units.

4.4. Collaboration Maturity and Dimension Profiles

When normalised to a 0–1 scale, the overall maturity level for the business unit lies
between 0.63 and 0.67. In the original four-level maturity model, this corresponds to
a position between Maturity Level (ML) 2 and ML 3, reflecting moderately developed
collaboration practices that are present but not consistently embedded. The general results
are presented in Figure 4.

Figure 4. Overall digital collaboration maturity level results.

A closer examination of the four dimensions shows that Business Strategy & Structure
and Management & Processes are rated in the lower part of maturity level 2. In contrast,
Technology and Culture & Behaviour are rated in the higher part of maturity level 2, with
Culture & Behaviour almost reaching maturity level 3.

In addition, the data were also analysed dimension-wise for collaboration maturity
scoring, improvement plan implementation and tracking, and benchmarking purposes.
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4.5. Dimension-Level Findings
4.5.1. Business Strategy & Structure

Business Strategy & Structure is the least mature dimension, positioned at the lower
end of ML2. Two factors—Collaboration Scope and Collaboration Guidelines—fall clearly
within the lower ML2 band (≈50–55%). Mid-ML2 patterns (≈55–60%) appear for Collabo-
ration Strategy, Strategic Alignment, and Integration of Collaboration Tools. The strongest
factors in this dimension are Collaboration Depth and Goal Congruence (upper ML2,
≈60–65%), yet even these remain below ML3.

4.5.2. Technology

Technology maturity is positioned within mid ML2. The weakest item—IT integration
of collaboration tools (<50%)—is also the lowest single factor across all 31 items, high-
lighting fragmented system landscapes and insufficient interoperability. In the lower ML2
range (50–60%), employees report insufficient consideration of collaboration-tool require-
ments during tool adoption and adaptation. Most remaining factors—User Experience,
Organisation-wide Sharing, Tool Uniformity, Daily Use, and Technology Readiness—fall in
the upper ML2 band (≈65–75%), indicating good adoption and widespread everyday use.

4.5.3. Management & Processes

Management & Processes performs substantially better than Strategy & Structure and
Technology, finding itself in the mid-to-upper ML2 range (~2.5 in the figure). Lower ML2
factors (50–55%) include Joint Performance Evaluation, Training for Digital Tools, Support
& Awareness of Collaboration, and Recognition & Reward of Collaborative Efforts. Mid
ML2 factors (55–60%) include Leadership Involvement and Managerial Support, suggesting
moderately strong leadership engagement despite gaps in support structures. Leadership
respondents consistently rate several items 5–15% lower than non-leaders, indicating that
managers themselves see more process fragmentation than employees.

4.5.4. Culture & Behaviour

Culture & Behaviour is the strongest dimension, positioned between upper ML2
and ML3 (≈2.8). Lower ML2 results (55–65%) appear for Team Collaboration Support,
Company Collaboration Culture, and Inter-departmental Interaction. Upper ML2/ML3
outcomes (70–80%) include Collaboration Responsibility, Collaboration Trust, Collaboration
Satisfaction, and Commitment & Availability.

4.6. Digital Collaboration Benefits Framework

The obtained results were integrated into the monitoring benefits change framework
as shown in Figure 5. This analytical framework serves as a tool for strategic planning and
tracking the outcomes and benefits of collaboration systems (Nitschke & Williams, 2020).

The progress of each element’s implementation is assessed through subjective eval-
uations provided by the employees responsible for them. These evaluations are then
visualised within the framework using a four-level progress bar. Except for capabilities, all
elements are categorised into different organisational dimensions, each represented by a
distinct colour. This classification provides a clear and structured way to track progress
across various levels of the organisation while ensuring alignment with its broader goals.
The project is still ongoing.

https://doi.org/10.3390/admsci16010015

https://doi.org/10.3390/admsci16010015


Adm. Sci. 2026, 16, 15 16 of 25

Figure 5. Monitoring benefits change framework (Nitschke & Williams, 2020).

4.7. Managing Digital Collaboration Improvement Projects

Once the weaknesses in digital collaboration have been identified, a plan for improving
digital collaboration was developed. This plan is tailored to the specific needs of the
organisation and based on the insights gained from the previous steps. AI played a
significant role in this process by providing predictive analytics that help forecast the
potential impact of different improvement strategies (Koesten et al., 2019). In this way, the
organisation could prioritise its improvement efforts by identifying the areas that would
have the greatest impact on overall productivity and performance.

5. Discussion
5.1. AS-IS State of Digital Collaboration, AI, and Sustainability
5.1.1. Strategic Fragmentation and Limited AI-Sustainability Alignment

The Business Strategy & Structure dimension is the least mature, reflecting limited
strategic coordination and a lack of formal governance for cross-unit collaboration. This low
maturity level is consistent with earlier research showing that digital transformation often
fails when collaboration is not strategically embedded (Warner & Wäger, 2019; Schallmo
& Williams, 2018). The weak strategic alignment also explains why AI-enabled strategic
capabilities, such as predictive analytics, network analysis for identifying influential nodes,
and scenario modelling, remain underdeveloped. These gaps parallel external analyses
that emphasise governance and readiness as prerequisites for AI-driven sustainability
(Schwaeke et al., 2025; Vatamanu & Tofan, 2025).

Sustainability also remains weak at the strategic level. The absence of formal guidelines
or a sustainability-oriented collaboration strategy indicates that AI–SDG alignment and
resource-efficient collaboration structures are not yet part of strategic decision-making.
This aligns with Khan et al. (2025), who report that organisations struggle to embed
sustainability within digital processes due to fragmented governance.

These results indicate that insufficient structural maturity limits AI-supported strategic
coordination and sustainability alignment, thus supporting P1.

5.1.2. Technology Strengths Hindered by Integration Gaps

The Technology dimension displays widespread adoption and daily use of tools,
consistent with the organisation’s profile as a digital solutions provider. Strong results
for user experience, tool uniformity, organisation-wide sharing, and technology readiness
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indicate that employees are willing and able to use the tools available to them (Lopes et al.,
2015; Olaniyi et al., 2024).

However, the single lowest factor across the entire framework—IT integration of
collaboration tools—reveals a significant structural weakness. Fragmented technology
landscapes undermine collaboration, increase cognitive load, and reduce efficiency (Siemon
et al., 2020; Schubert & Williams, 2022). This weakness directly affects the organisation’s
capacity to adopt AI coherently. Without system integration, AI cannot perform core
functions such as usage analytics, workflow optimisation, or automated data exchange
between tools (Aldoseri et al., 2024; Koesten et al., 2019).

Sustainability issues are similarly affected. Redundant workflows, digital waste, and
inefficient data storage persist when systems are not integrated, preventing the imple-
mentation of greener alternatives such as low-energy cloud architectures (Brioschi et al.,
2021) or AI-driven reduction in unnecessary communication load (Khan et al., 2025). Thus,
the results highlight a paradox: technological maturity is high in adoption but low in
integration, limiting AI-enabled efficiency gains and sustainability benefits.

In general, the strong use but weak integration of tools demonstrates how fragmenta-
tion constrains AI optimisation and sustainability outcomes, supporting P2.

5.1.3. Managerial Processes: Strong Involvement, Weak Structural Support

The coexistence of strong leadership commitment and weak structural routines indi-
cates only partial readiness for AI-driven optimisation and sustainable workflows, partially
supporting P3. The Management & Processes dimension ranks second-highest, reflecting
satisfactory leadership involvement and managerial support. These are positive indica-
tors, given the importance of competency and commitment for AI-enabled transformation
(Min & Kim, 2024). However, the lower-scoring factors, i.e., joint performance evaluation,
recognition of collaborative efforts, training for digital tools, and collaboration support
structures, indicate that many processes lack formal institutionalisation. These gaps hinder
the implementation of AI-driven process mining, behavioural analytics, and personalised
learning pathways, which require structured data and stable workflows (Hilger & Wahl,
2022; Dennis et al., 2023). The mixed maturity profile is consistent with the expectations
of P3.

Sustainability also suffers from these weaknesses: sustainable collaboration prac-
tices (e.g., reduced digital waste, sustainable behavioural norms, systematic tracking of
sustainability KPIs) require standardised processes and organisation-wide monitoring
mechanisms (Schwaeke et al., 2025). The finding that leaders consistently rate managerial
maturity lower than non-leaders suggests that leadership is aware of the systemic gaps
that inhibit high-performance collaboration, including AI-supported and sustainability-
oriented improvements.

5.1.4. Cultural Strengths as a Compensatory Mechanism

The strongest dimension—Culture & Behaviour—shows that employees collaborate
well interpersonally, trust colleagues, feel responsible for collaboration tasks, and are
generally satisfied with collaboration experiences. These results reflect what the literature
identifies as the core enabler of intra-organisational collaboration: psychological safety,
relational trust, and shared norms (De Clercq et al., 2011; Bernstein et al., 2022; Cross
et al., 2019). This cultural strength also explains why collaboration remains functional
despite weaknesses in strategy, processes, and technology. Culture effectively acts as a
compensatory mechanism, enabling teams to overcome structural fragmentation. The high
maturity of trust, responsibility, and shared norms provides the cultural basis predicted to
enable AI-supported and sustainable collaboration practices, supporting P4.
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Nevertheless, AI integration remains limited in this dimension. Although AI-based
sentiment analysis, behavioural insights, and personalised coaching are theoretically possi-
ble (McComb et al., 2023), their adoption is constrained by the lack of formal processes and
strategic coherence.

Sustainability behaviours, such as minimising unnecessary digital work, reducing
redundant communication, and building sustainable behavioural norms, are also not yet
systematically cultivated, although the cultural foundation would support such normative
change (Schwaeke et al., 2025).

Thus, while the cultural environment is favourable, it is underutilised as a platform
for systematic AI-augmented and sustainability-oriented collaboration improvement.

5.1.5. Overall Interpretation: Collaboration as the Integrating Mechanism

Overall, the evidence provides full support for P1, P2, and P4, and partial support
for P3. The results support the study’s underlying assumption: collaboration maturity is
the integrative mechanism through which AI and sustainability are embedded. Rather
than treating AI or sustainability as external domains, this study shows that their success-
ful adoption depends on the maturity of collaboration processes, behaviours, structures,
and technologies.

The current maturity profile reveals strategic gaps which block AI-driven sustainability
alignment, integration gaps which hinder AI and sustainable digital infrastructure, process
gaps that slow the adoption of AI-based optimisation and sustainable workflows, and
cultural strengths which enable digital collaboration despite structural weaknesses. This
suggests that organisational progress towards AI-enabled sustainable transformation will
depend on strengthening the strategy-technology-process nexus, while leveraging cultural
strengths to accelerate adoption.

5.2. TO-BE State of Digital Collaboration, AI, and Sustainability
5.2.1. AI for Sustainable Digital Transformation Through Improved Collaboration

In the TO-BE state, AI becomes an embedded component that enhances each maturity
dimension. Consistent with STS (Pasmore et al., 1982) and the S–T model (Leavitt, 1965),
AI acts across structure, technology, tasks, and people simultaneously. Collaboration serves
as the integration point through which sustainability and AI can reinforce each other. AI-
supported collaboration patterns reduce digital waste, communication overload, cloud
storage demands, and redundant workflows—aligning with sustainability insights from
Khan et al. (2025), Rusilowati et al. (2024), and Brioschi et al. (2021). Thus, collaboration
maturity becomes a lever for organisational sustainability (Schwaeke et al., 2025).

5.2.2. AI and Sustainability in Inventorying Digital Collaboration Tools

AI improves the completeness and accuracy of tool inventories by mapping tool usage,
identifying shadow tools, detecting unused licences, and revealing hidden dependencies
(Aldoseri et al., 2024; Olaniyi et al., 2024; Schubert & Williams, 2022). These capabilities
reduce digital waste and unnecessary resource consumption (Bankins et al., 2024; Linnes,
2020). AI can additionally assess the sustainability footprint of communication patterns or
cloud providers (Schallmo & Williams, 2018; Nitschke & Williams, 2020).

5.2.3. AI and Sustainability in Creating the Landscape of Digital Tools in Use

AI helps determine whether single-core, dual-core, or distributed platform configura-
tions offer the best balance of collaboration efficiency and environmental impact (Ivančić
et al., 2019; Schubert & Williams, 2022). Process mining removes bottlenecks and redundant
loops (Hilger & Wahl, 2022), reducing digital waste and cloud load (Rusilowati et al.,
2024; Brioschi et al., 2021). By enabling technical, structural, and behavioural alignment,
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AI-driven integration operates exactly as a sociotechnical mechanism reshaping collabora-
tion patterns.

5.2.4. AI and Sustainability in Assessing Digital Collaboration Maturity

AI enhances maturity assessment by synthesising quantitative KPIs with qualitative
interview insights (Koesten et al., 2019; Hilger & Wahl, 2022). While SPSS was used to
compute scores, AI supported qualitative synthesis (Helfferich, 2019; Robinson, 2022),
identifying patterns such as fragmentation, wasteful routines, and low levels of AI utili-
sation. In the TO-BE state, VR simulations (Siemon et al., 2020), benchmarking (Warner
& Wäger, 2019; Aldoseri et al., 2024), and long-term monitoring (Nitschke & Williams,
2020; Schubert & Williams, 2022) can enhance evaluation of sustainable and AI-enabled
collaboration capabilities.

5.2.5. AI and Sustainability in Managing Digital Collaboration Improvement Projects

AI contributes to ongoing improvement by offering role-specific insights, personal-
ising development pathways, automating monitoring, and supporting sustainable work-
flows (Hilger & Wahl, 2022; McComb et al., 2023). This aligns with findings on leader-
ship competence as a critical success factor for AI-enabled transformation (Min & Kim,
2024). Embedding sustainability KPIs and AI-enabled governance in collaboration routines
helps maintain long-term renewal (Warner & Wäger, 2019; Schallmo & Williams, 2018;
Schwaeke et al., 2025).

6. Conclusions
The designed digital collaboration improvement framework integrates the dimensions

of strategy & structure, technology, culture & behaviour, and management & processes.
This study makes an academic contribution by integrating AI and sustainability into the
theory of digital collaboration maturity. Managerially, it provides a structured roadmap for
improving collaboration efficiency. Societally, it advances understanding of how digital
transformation supports the SDGs. By aligning digital tools with collaborative processes,
the article addresses a critical gap in the scholarly literature concerning the application of
digital transformation in real-world business settings through four phases: inventorying
digital collaboration tools, creating the landscape of digital tools in use, assessing digital
collaboration maturity, and managing digital collaboration improvement projects.

In addition to these contributions, this study clarifies why existing collaboration
maturity models are insufficient for today’s AI-augmented and sustainability-oriented
environments. Prior models do not account for algorithmic orchestration, digital resource
efficiency, or sustainability metrics embedded directly into collaboration workflows. By
explicitly embedding AI capabilities and sustainability mechanisms across all maturity
dimensions, this framework advances beyond configurational integration and provides
a theoretically grounded extension of sociotechnical systems and the S-T model for the
contemporary digital workplace.

AI further supports the effectiveness and sustainability of digital collaboration by
using network analysis, recommendation systems, simulations, machine and deep learning
techniques, as well as generative features to optimise strategies, reduce tool redundancies
and digital clutter, lower carbon footprint, track sustainability metrics, ensure compliance
to sustainability policies and automate tasks, decreasing workload and digital fatigue,
and increasing digital collaboration sustainability and effectiveness. In the article, a solid
number of AI use cases for enhancing digital collaboration are presented. They serve
as a roadmap towards sustainable AI integration into digital collaboration management
and practices.
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This study, while comprehensive in its approach and valuable in its scientific and
practical contributions, is subject to several limitations. The proposed framework follows
the widely accepted view that digital collaboration should rely on one or two core platforms
supported by complementary tools. Yet, in smaller organisations, relying on fewer digital
tools may be more financially and sustainably sound than establishing a full collaboration
suite—an aspect worth exploring in future research. As the organisation is now entering
the implementation phase of the improvement plan, future research will collect proxy
sustainability indicators to empirically validate the expected reductions in digital waste
and carbon footprint. Next, as the maturity dimensions are formative, this study does not
conduct CFA or AVE analyses, which are inappropriate for formative models. Instead,
the instrument is used to assess organisational maturity, develop the digital collaboration
improvement plan, and monitor its implementation. Additionally, the study does not anal-
yse AI implementation risks in detail, such as privacy concerns, robustness, explainability,
and trustworthiness. Its focus lies on opportunities to enhance digital collaboration for
greater sustainability and effectiveness, while acknowledging that a deeper understanding
of related risks remains an important task for future studies.
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SDG Social development goal
VR Virtual reality

Appendix A
Appendix A.1. Digital Collaboration Maturity Assessment—Dimension Strategy & Structure

Table A1. Operationalisation of Business Strategy & Structure.

Factor Maturity 1 Maturity 2 Maturity 3 Maturity 4

Collaboration
Guidelines

No guidelines;
practices vary

manually

Basic guidelines;
limited coordination;

no AI; no
sustainability focus

Clear guidelines;
partly AI-informed;
reduced redundant

workflows

AI-supported guidelines
aligned with

sustainability policies
and digital waste

reduction

Goal Congruence Collaboration goals
undefined

Goals partially
shared; limited
transparency

Clear alignment via
shared tools and AI

dashboards

High alignment with
AI-enabled visibility of

objectives and
sustainability KPIs

Collaboration
Strategy No defined strategy

Fragmented strategy;
no AI or

sustainability linkage

Explicit strategy with
selective

AI-supported
processes

Org-wide strategy
integrating AI-enabled

collaboration and
sustainable digital

practices

Collaboration
Depth

Low
interdependence;

manual
communication

Some
interdependence;

limited automation

AI-assisted workflow
optimisation

High-synergy
collaboration with

AI-enabled patterns and
sustainable digital

behaviours

Collaboration
Scope

Collaboration limited
to individuals

Collaboration across
teams

Cross-departmental
collaboration with
AI-enabled routing

Cross-organisational
collaboration using
secure AI tools and

sustainable data
practices

Integration
of Tools No integration Minimal integration;

no AI optimisation

Solid integration
with some AI

interoperability

AI-optimised
integration reducing

duplication and
digital waste

Alignment with
Corporate
Strategy

Unrelated to strategy Partial alignment Good alignment incl.
AI-guided insights

Strong alignment incl.
AI-supported
sustainability

transformation

Appendix A.2. Digital Collaboration Maturity Assessment—Dimension Management & Processes

Table A2. Operationalisation of Management & Processes.

Factor Maturity 1 Maturity 2 Maturity 3 Maturity 4

Recognition &
Reward No recognition Occasional

recognition

Recognition in
performance
processes; AI
tracking possible

Strong recognition
tied to AI analytics
and sustainability
behaviours
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Table A2. Cont.

Factor Maturity 1 Maturity 2 Maturity 3 Maturity 4

Leadership
Involvement Leaders not involved Limited involvement

Leaders model
collaborative
practices; partial
AI insights

Strong leadership
using AI dashboards
for sustainable
collaboration

Managerial Support No support Inconsistent support Effective support
incl. AI-based tools

Strategic coaching
using AI insights to
reduce
fragmentation
and waste

Support &
Awareness No support structure Some awareness

Clear support;
AI-enabled
bottleneck
monitoring

Institutionalised
support incl. AI
workflow
improvement and
sustainability
practices

Joint Performance
Evaluation No joint evaluation Limited joint focus

Joint performance
measured; AI
tracks links

Robust evaluation
incl. AI indicators
and sustainability
KPIs

Employee Training No training Basic training
Comprehensive
training incl. AI
recommendations

Personalised
AI-driven training
incl. sustainable
tool practices

Appendix A.3. Digital Collaboration Maturity Assessment—Dimension Technology

Table A3. Operationalisation of Technology.

Factor Maturity 1 Maturity 2 Maturity 3 Maturity 4

Tool Exploration No exploration Limited exploration Active exploration
incl. AI features

Continuous
exploration of AI
innovations and
sustainable tool
alternatives

Technology
Readiness Tools unavailable Basic availability

Mature availability
with some
automation

AI-enhanced
infrastructure with
energy-efficient
cloud options

Workflow
Integration Not integrated Partially integrated

Integrated with
AI-driven
optimisation

AI-orchestrated
workflows reducing
redundancy and
digital waste

Daily Use Rarely used Occasionally used Frequently used incl.
AI features

Embedded daily use
with AI-enabled
sustainable patterns

Tool Uniformity Fragmented tools Some uniformity High uniformity via
governance

AI-optimised
uniformity reducing
tool sprawl and
digital waste
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Table A3. Cont.

Factor Maturity 1 Maturity 2 Maturity 3 Maturity 4

Organisation-wide
Sharing Inefficient sharing Partially efficient Effective sharing

AI-enhanced sharing
with sustainable data
practices

Tool IT Integration Not integrated Poorly integrated Well integrated with
some AI connectors

AI-supported
interoperability and
optimised cloud
utilisation

Contribution of Tools Low contribution Moderate
contribution

Strong contribution
incl. AI automation

High contribution
incl. AI and
sustainability-
optimised processes

Employee
Requirements Poor match Partial match Good match using

usage analytics

AI-personalised and
sustainability-
optimised
configuration

User Experience Poor Fair Good with AI
usability features

Excellent UX incl. AI
assistance and
low-waste
workflows

Cybersecurity No trust Limited trust Moderate trust with
standard protection

High trust with AI
threat detection and
sustainable cloud
policies

Appendix A.4. Digital Collaboration Maturity Assessment—Dimension Culture & Behaviour

Table A4. Operationalisation of Culture & Behaviour.

Factor Maturity 1 Maturity 2 Maturity 3 Maturity 4

Commitment &
Availability Low commitment Inconsistent availability

Strong commitment
with AI workload
transparency

Very high commitment
incl. sustainable
collaboration habits

Collaboration
Satisfaction Not satisfied Somewhat satisfied

Satisfied with
AI-assisted
coordination

Highly satisfied with
AI-enhanced flow and
reduced friction

Collaboration
Responsibility Rarely responsible Sometimes responsible Often responsible with

AI-enabled task clarity

Strong responsibility
incl. sustainable digital
norms

Inter-Departmental
Interaction Rare interaction Occasional interaction Frequent

AI-enabled routing

Intensive cross-unit
collaboration with
sustainable practices

Team Collaboration
Support No support Partial support

Good support with
AI-enabled
coordination

Strong support incl.
sustainable team
behaviour expectations

Company
Collaboration Culture Weak culture Emerging culture

Strong culture
supported by digital
transparency

Very strong culture
with responsible AI use
and sustainability
norms

Collaboration Trust Low trust Some trust High trust supported
by AI transparency

Very high trust
supporting sustainable
collaboration
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