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Abstract

This paper follows the Design Science Research (DSR) approach to address the integration of
sustainability into Project Portfolio Management (PPM). The current research identifies the key
challenges in sustainable project management and how DSR methodology guides the iterative design,
development, and evaluation of an artefact that integrates sustainability within the PPM context. The
proposed Sustainable Project Portfolio Management (SPPM) framework builds on the Triple Bottom
Line (TBL) sustainability principles, incorporating Project Materiality Assessments and data-driven
decision-making tools to ensure that the three sustainability dimensions (economic, social, and
environmental) are fully embedded in project selection and management processes. The research paper
presents the design and development of the artefact, followed by its rigorous evaluation to assess
effectiveness in achieving sustainability-driven project outcomes. The findings show that integrating
sustainability within PPM through the SPPM framework provides a strategic alignment, better decision-
making, and greater adherence to sustainability goals. The knowledge derived from this research, along
with the identified limitations, is discussed, laying the groundwork for further refinement of the SPPM
artefact. The paper outlines the contributions of the SPPM artefact to sustainable project management
practices.
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1. INTRODUCTION

In recent years, sustainability has evolved from a peripheral concern to a mainstream and strategic
imperative, influencing industries, government policies, and individual behaviour (Silvius & Marnewick,
2022). This shift is more than a mere trend and reflects an urgent response to global challenges like
climate change, resource scarcity, and social inequality (van Tulder et al., 2014). Sustainability has
become a complex paradigm that shapes the balance between environmental, social and economic
considerations (Holling, 2001). It demands a rethinking of how we produce, consume, and manage the
resources at our disposal.

Despite growing recognition, there is a notable gap in translating sustainability principles into
practical, standardised methodologies for managing environmental, social, and economic outcomes
throughout the project lifecycle (Blak Bernat et al., 2023). Existing research offers limited empirical
guidance on integrating sustainability into project decision-making, risk assessment, and governance.
Much of the existing literature focuses on embedding sustainability within individual projects; however,
sustainability as a paradigm extends beyond the project lifecycle. This requires practitioners to move
beyond project-specific timeframes and adopt a more holistic, long-term approach to delivering
sustainable value. This gap is further widened by a lack of insight into leadership commitment,
stakeholder engagement, and digital tools that enable the operationalisation and evaluation of
sustainability at the project level (Silvius, 2021). Consequently, business leaders as well as practitioners
lack clear, evidence-based frameworks and tools to embed sustainability consistently in project
management methodology (Risso, 2022; Yu et al., 2018).

Three key challenges are addressed in this paper: Firstly, integrating and aligning sustainability
principles into organisational project management practices to meet sustainability objectives. Secondly,
the application of analytics to enhance decision-making processes, bridging the gap between qualitative
and quantitative metrics within sustainability and Project Portfolio Management (PPM). This would help
to develop advanced prediction models, data-driven decision-making (Hanafizadeh & Ashhari, 2025),
and the delivery of sustainable project outcomes. Finally, organisations need to restructure existing PPM
practices (Silvius & Marnewick, 2022) with as little disruption as possible and seamless integration of
sustainability principles to accommodate emerging regulatory requirements. This is an area that is barely
discussed in the literature, which will mandate organisational commitment towards sustainable activities.

This research utilises Design Science Research (DSR) (Baskerville et al., 2015; Gregor & Hevner,
2013; Schoormann et al., 2022; V. K. Vaishnavi & Kuechler, 2015; vom Brocke et al., 2020) to develop
an artefact for sustainable project portfolio management and derive relevant knowledge from the process.
DSR is essentially a structured problem-solving paradigm (vom Brocke et al., 2020) that aims to advance
human knowledge through the development of innovative and purposeful artefacts and the creation of
design knowledge (DK) by finding creative solutions to real-world issues (Hevner et al., 2004). Keeping
with the fundamentals of DSR, the sustainable project portfolio management framework in this research
has been designed to be iterative, cyclical, and non-linear, allowing for continuous refinement through
cycles of theory and application.

After the introduction, the paper reviews sustainability as a guiding paradigm in project portfolio
management before identifying the research gap in Section 3. Section 4 then explains the design science
research methodology and approach used to create the SPPM artefact, followed by Sections 5 and 6,
which provide a description of the framework’s design and development. Finally, we discuss how DSR
enriches our understanding, we acknowledge the study’s limitations, and we wrap up with a concise
conclusion.

2. LITERATURE REVIEW

2.1. Sustainability

The complexity inherent in understanding sustainability presents both a challenge and an opportunity
due to the vast number of possible definitions (Cadenasso & Pickett, 2018). The Brundtland Report by
the World Commission on Environment and Development (WCED) laid the foundation by defining
sustainability as “meeting the needs of the present generation without compromising the ability of future
generations to meet their own needs” (Brundtland, 1987). This broad-based definition has given rise to
numerous interpretations across diverse domains, including ethics, corporate strategy, philosophy,
environmental management and society (Cadenasso & Pickett, 2018). John Elkington's seminal work on
the Triple Bottom Line (TBL) provided an instrument through which sustainability could be
operationalised across three interconnected pillars: economic performance, environmental protection,
and social equity (Elkington, 1997, 1999). In contrast to conventional approaches, both traditional and
those currently in practice, which tend to treat the economic, social, and environmental dimensions of
sustainability as separate and often disconnected domains, a sustainability-driven framework necessitates
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an integrated approach. It is key to recognise the complex interdependencies and trade-offs between
them. This holistic integration ensures that decisions made in one domain do not undermine progress in
another (Al-Marri & Pinnington, 2022; Hegevold et al., 2015; Padin et al., 2016). Thus, the integrating
of sustainability within processes and practices should be seen as a strategic activity and not piecemeal
or tactical.

The disruptive influence of sustainability redefines our value systems and success (Sardianou et al.,
2021). Despite the advances in defining and understanding sustainability, there remains a significant
challenge in effectively integrating these principles into organisational practices, particularly in project
management (PM). Project management serves as a core function in turning organisational strategy into
reality (Silvius & Marnewick, 2022). Integrating sustainability within its practices requires more than a
technical shopping list; it demands a behavioural, cultural and strategic transformation (Silvius, 2017).
This involves revisiting key elements such as project selection criteria, and material assessments (To &
Chau, 2022; Wu et al., 2018) of industry-specific indicators (Kuzemko & Britton, 2020) and the use of
both qualitative and quantitative insights to guide decision-making. The journey towards this integration
is complex, requiring innovation in both practice and mindset. This paper explores how sustainability,
when viewed as an integrated element of strategic project management, can become a driving force for
long-term value creation across economic, social, and environmental domains.

2.2. Sustainability in Project Portfolio Management

To set the scene, it is essential to examine the two main domains of project activities, i.e., project
management (PM) and project portfolio management (PPM), to ensure that sustainability is embedded
not only at the level of individual projects but also across the broader strategic landscape of an
organisation’s portfolio. This creates alignment between the operational execution of projects and the
overall strategic intent of the organisation, allowing sustainability to be considered right from the outset,
i.e., an organisational strategy for project selection, implementation and delivery (Kaiser et al., 2015;
Martinsuo & Geraldi, 2020; Moustafaev, 2017c, 2017a). The examination also enables the development
of structured methodologies and relevant frameworks that produce tangible as well as measurable
sustainability outcomes. Furthermore, the process as well as the outputs of project activities can be
systematically evaluated against environmental, social, and economic criteria, ensuring that the
organisation’s sustainability commitments are achieved through its project practices.

Project management (PM), as defined by the Project Management Institute (Project Management
Institute, 2021), refers to a temporary initiative involving the application of specialised knowledge, skills,
tools, and techniques to fulfil project requirements. Project requirements have predefined limitations of
time, cost, and scope or quality (Martinsuo & Geraldi, 2020; Martinsuo & Lehtonen, 2007). Essentially,
PM focuses mainly on the outcome or deliverables of the project (Artto et al., 2008; Doorasamy, 2017,
Pensenstadler & Femmer, 2013). This approach implies that a project's primary purpose is fulfilled once
its immediate objectives are met, at which point it ceases to have further value from a PM perspective.

Project Portfolio Management (PPM), as described by Project Management (Project Management
Institute, 2021), involves the coordination and organisation of projects and programmes to achieve
strategic business objectives (Clegg et al., 2018). Unlike traditional PM, which focuses on individual
project outcomes, PPM is about managing an entire suite of projects in a way that maximises their
collective contribution to the organisation’s goals. According to Cooper et al. (2001), PPM plays a vital
functional role in selecting, prioritising, controlling, and monitoring projects. This ensures that resources
are allocated effectively, and risks are managed strategically to create a competitive edge for the
organisation (Moustafaev, 2017b). A key distinction is that PM is time-bound, while PPM is a continuous
process. Given sustainability's long-term, ongoing nature, it may be argued that PPM offers a more
suitable and enduring platform for its integration.

PPM, therefore, provides a strategic platform through which sustainability can be operationalised
across the organisational landscape. While much of the literature has traditionally focused on embedding
sustainability within individual projects (Huemann & Silvius, 2017), this approach often confines
sustainability to the limited timeframe and scope of project execution. In contrast, PPM enables a long-
term, integrated perspective that aligns project selection, prioritisation, and governance with enduring
sustainability objectives (Wagner et al., 2021). This distinction is crucial, as sustainability extends well
beyond the lifecycle of individual projects and requires systemic thinking, strategic alignment, and
ongoing evaluation. As such, PPM is better positioned to translate sustainability ambitions into tangible,
organisation-wide outcomes. Furthermore, it is a more suitable mechanism for embedding sustainability
into strategic project decision-making.

The strategic orientation of PPM allows for a more holistic view of projects (Moustafaev, 2017b),
considering their alignment with organisational values and sustainable practices (Meredith et al., 2016).
This perspective transcends the limited lifecycle of individual projects and positions PPM as a vital
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component for achieving broader strategic objectives, including sustainability, risk management, and
resource efficiency (Craddock et al., 2017). By adopting this wider perspective, PPM ensures that
projects are not isolated tasks but interconnected efforts that collectively work towards fulfilling the
organisation's strategic vision.

Furthermore, there remains a significant gap in research concerning the use of PPM as a mechanism
that can be systematically applied across the entire product lifecycle, from concept to retirement.
Exploring PPM in this broader context could provide valuable insights into how to maintain strategic
alignment and sustainability throughout a product's life, beyond just the execution of individual projects.
This research gap highlights the potential for PPM to evolve further, expanding its application to include
not only the management of projects but also the management of products and services throughout their
entire lifecycle (Craddock et al., 2017). A comprehensive approach would ensure that all projects
contribute meaningfully to sustainable, long-term organisational success, fostering innovation while
maintaining alignment with strategic objectives. (Huemann & Silvius, 2017; Silvius, 2021; Silvius &
Marnewick, 2022).

The Association of Project Management (APM) emphasises that tactical projects should only be
executed if they contribute to the broader strategic objectives of the organisation (APM Portfolio
Management SIG, 2019). This alignment ensures that each project undertaken has a meaningful role and
is aligned with the broader organisational goals. However, when we shift the focus to sustainability, the
perspective broadens significantly. Sustainability considerations often include more far-reaching and
long-term questions about the responsible use of resources, social equity, and the ethical behaviour of
organisations. These considerations are often peripheral to the immediate goals of a project, which are
typically time-bound and target-oriented. It can, therefore, be inferred that sustainability integrated into
PM will be "sustainability by the project" (Huemann and Silvius, 2017) with a narrow focus on the
product or deliverable, as depicted in Figure 1 (Product versus Process sustainability in project
environment).

Figure 1: Product versus process sustainability in the project environment
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The integration of sustainability into project management practices requires a shift beyond the confines
of traditional PM. While conventional PM approaches are effective in achieving short-term project goals,
the integration of sustainability is best facilitated through PPM, which provides a more strategic context
for sustainability without being held back by the pre-defined limitations of PM. PPM necessitates moving
into the more strategic domain, where projects are seen as components of a broader strategic initiative
rather than isolated activities. PPM enables organisations to align individual projects with long-term
strategic goals, including sustainability objectives. It provides the framework for assessing projects not
just in terms of cost, quality, and time, but also their contribution to overarching goals like organisational
goals, sustainability, ethical responsibility, and value creation for all stakeholders (Singh Dara Singh et
al., 2021). This strategic approach encourages project practitioners to consider the impact of projects not
only during the project lifecycle but also in terms of their lasting effects on the project deliverables and
subsequently the triple bottom line (TBL).
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How do we then square the circle of integrating a phenomenon into projects that exist beyond the
lifecycle of projects? The research methodology employed in this paper uses Design Science Research
(DSR), which aims to create and evaluate artefacts intended to solve the problems identified.

3. METHODOLOGY

The research methodology employed in this study is Design Science Research (DSR), which aims
to create and evaluate artefacts intended to solve identified problems. Vaishnavi & Kuechler (2015)
define Design Science Research (DSR) as a research paradigm where knowledge is expressed through
constructs, techniques, methods, and models, as well as thoroughly developed theories (Vaishnavi &
Kuechler, 2015). This knowledge base equips practitioners with the essential expertise to design and
create artefacts, social innovations or new social, technical and informational properties (Peffers et al.,
2007) that fulfil predefined functional requirements efficiently to solve a problem. vom Brocke et al.
(2020) have considered DSR primarily as a problem-solving framework that focuses on enhancing
human understanding and capability. It achieves this through the development of innovative artefacts and
the generation of design knowledge (DK) (Gregor & Zwikael, 2024). By creating novel solutions to
practical, real-world challenges, DSR not only contributes to the theoretical foundations of various
disciplines but also provides tangible, effective tools and methods that address these issues directly. This
approach integrates both theoretical research and practical application, bridging the gap between
knowledge creation and its practical deployment. DSR has demonstrated substantial economic and social
value within information systems (IS), and it serves as a core methodological approach in disciplines
such as engineering, architecture, business, economics, and information technology for addressing
practical design challenges (Gregor & Hevner, 2013; Hevner et al., 2004). The authors view DSR as a
constructivist approach for finding solutions to complex research problems (Avenier, 2010) primarily
because it purposefully constructs knowledge by building and refining solutions grounded in both theory
and practice (Gregor & Hevner, 2013).

To begin with, there is a notable lack of literature on design science research (DSR) within the project
management field. Much of what can be found focuses on information systems (IS). In the IS discipline,
design knowledge (DK) encompasses knowledge about designing databases, modelling business
processes, aligning IS with organisational strategies and leveraging data analytics (Baskerville et al.,
2015; Moutinho et al., 2024; vom Brocke et al., 2020). Fundamentally, DSR for IS has many similarities
that can be applied for building an artefact that supports sustainable project portfolio management as a
business process. Both domains share a focus on developing artefacts that address complex organisational
problems. IS provides data-driven insights and tools that enhance project management decision-making
(vom Brocke et al., 2020). Project management (PM) is itself better understood through existing artefacts
which organise and construct processes and exhibit greater clarity through the visual presentation of its
processes, whether in PM or PPM. These may otherwise be complex and difficult to comprehend.

Design researchers frequently adopt conceptual frameworks from various disciplines, examining
their relevance and application in different and multiple design contexts. Common concepts widely
embraced within the design community include functionality or usability, context, and the situation of
the context (Stolterman, 2008). These borrowed theories or concepts are typically employed to both
stimulate the creation of new designs and to describe existing ones more effectively in a new
environment. This study adopts a similar approach by assembling various recognised and tested
frameworks and standards like a jigsaw puzzle to form a comprehensive solution to a real-world problem.
Given the conceptual and artefactual nature of this research, the artefact is justified through analytical
evaluation, existing literature-based grounding, and internal logical coherence, creating a solution for a
real-world problem. The framework components are derived from established standards such as the
Global Reporting Initiative (GRI) (Global Sustainability Standards Board, 2020) and PPM, ensuring
external validity through alignment with recognised sustainability criteria. Analytical walkthroughs of
hypothetical use scenarios demonstrate the artefact’s functional utility and replicability, while internal
consistency checks confirm the soundness of the design. As such, this study adheres to DSR principles
without relying on primary empirical data, consistent with the positioning and presentation of the DSR
approach laid out by Gregor & Hevner, 2013.
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4. DSR OUTPUTS

The primary outcome of a Design Science Research (DSR) project is the creation of design science
knowledge (V. K. Vaishnavi & Kuechler, 2015). To fully understand the potential contributions this
knowledge can make, it is important to explore the different types of contributions that DSR can offer.
As illustrated in the framework by Gregor & Hevner, 2013 in Figure 2, DSR contributions can be
categorised into four distinct types:

1. Invention: This involves the generation of entirely new knowledge or solutions for problems
that have not been previously addressed. It represents a pioneering effort to create innovative approaches
or artefacts that solve emerging challenges.

2. Improvement: This refers to the development of new knowledge or solutions aimed at
enhancing existing methods or addressing known problems more effectively. Improvement builds upon
current understanding to refine and optimise solutions.

3. Adaptation: This entails the non-trivial or innovative modification of existing knowledge or
solutions to tackle new or different problems. Adaptation involves taking established concepts and
creatively applying or adjusting them to fit new contexts.

4. Routine design: This involves applying established knowledge or solutions to known problems,
but typically does not constitute a significant research contribution. For a contribution to be deemed
substantial, it has to advance the current state of knowledge in the field and be deemed interesting.

Figure 2. DSR contributions framework (Gregor & Hevner, 2013)
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It is important to note that a single DSR project can contribute in more than one of these ways,
providing a multifaceted impact. March & Smith (1995) explain the potential outputs of design science
knowledge, which can be represented by the following:

1. Artefacts: These can include constructs (theoretical concepts), models (representations of
relationships), frameworks (structured approaches), architectures (design structures), design principles
(guidelines for creating solutions), methods (procedural approaches), and instantiations (concrete
implementations of solutions). These have been described further and associated with sustainable project
management in Table 1, below:

2. Design Theories (DTs): Design theories generally encompass abstract artefacts and may also
include instantiations. They provide a comprehensive framework for understanding and applying design
science knowledge, integrating theoretical and practical elements.
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Table 1. DSR and mapping to Sustainable Project Portfolio Management

m‘::c‘t’; Description of DSR Perspective Mapping to Sustainable Project portfolio management (SPPM)

Constructs are the fundamental building blocks

These represent key concepts such as sustainability indicators, project
materiality, and Triple Bottom Line (TBL) criteria. In SPPM, constructs

organising constructs, models, methods, and
principles into a coherent structure.

Constructs |of a theory, representing key concepts used to  |help define and categorise what sustainability means within the portfolio
describe and understand the problem domain. |management context, providing a common vocabulary for evaluating
project alignment with sustainability objectives.
Models z.‘xre apstract representations that dfap'd Models can depict relationships between projects, sustainability
the relationships between constructs, helping to . ’ . . -
Models ) . : . o factors, and portfolio outcomes, helping to visualise how sustainability
visualise and understand interactions within the |. . .
) is integrated and evaluated across the portfolio.
problem or solution.
Frameworks provide a systematic approach to  [The SPPM framework itself is a key DSR output that provides the
Frameworks addressing a problem or developing a solution, |structural approach for integrating sustainability into PPM. It defines the

overarching structure, including governance, criteria, and processes,
needed to effectively align project portfolios with sustainability goals.

Architectures

Architectures describe the design structure of
the artefact, outlining the organisation of
components and their interactions to achieve the
desired functionality.

This includes the design of systems for capturing sustainability data,
project categorisation, and communication channels that enable
sustainability considerations to be factored into all portfolio decisions.

Design principles are prescriptive guidelines that

For SPPM, design principles ensure that projects are assessed not

ensuring systematic research and rigorous
standards.

Design inform the creation and refinement of artefacts, ) : } o )
L. . . X L .~ |only for financial value but also for their contribution to economic,
Principles |offering actionable advice for achieving specific . ) .
social, and environmental impacts.
goals.
h re the pri ral roach in
Met Od?' are the procedural approaches used Methods may include procedures for conducting materiality
the design and development of artefacts, - S - o )
Methods assessments, evaluating sustainability metrics, or prioritising projects

based on their environmental and social contributions.

Instantiations

Instantiations are the concrete implementations
of the artefact, demonstrating the practical
application of theoretical concepts, models, and
principles.

Instantiations could involve a functioning software tool or a set of
practices used to assess project sustainability within an organisation.
These instantiations ensure that the theoretical components of SPPM
are operationalised effectively.

To gain a deeper understanding of the different forms of contribution to knowledge within DSR, we
will now examine the various types of design science knowledge in detail, culminating in an in-depth
discussion of design theories and their role in advancing the field.

4.1 Phases of Design Science Research

The Design Science Research (DSR) methodology progresses through a series of iterative phases,
each designed to systematically address a real-world problem by developing and evaluating innovative
artefacts that contribute both to practical solutions and theoretical knowledge.

Awareness of the Problem: This phase involves identifying and understanding the issue that needs
addressing, establishing its significance (vom Brocke et al., 2020). It provides the foundation for credible
goal setting, bridging gaps in existing research, and enables clear communication of the solution through
an innovative artefact (V. K. Vaishnavi & Kuechler, 2015). The outcome is a formal or informal proposal
to support the research.

Suggestion: This phase focuses on generating potential ideas or configurations for solutions (Aldin,
2010). The aim is to reach a tentative design for the artefact, often involving exploratory and inferential
approaches (Peffers et al., 2007; vom Brocke et al., 2020). While inherently creative, this stage relies
heavily on human intuition, which is critiqued for its unpredictability (Tuunanen et al., 2024; vom Brocke
et al., 2020). A gap analysis is suggested to understand the current versus desired outcomes for the
artefact.

Development and Design: This phase is dedicated to constructing the artefact, defining its desired
functions and structure (V. K. Vaishnavi & Kuechler, 2015; vom Brocke et al., 2020). The artefact can
be any designed object that incorporates research contributions.
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Figure 3: Phases of DSR (V. K. Vaishnavi & Kuechler, 2015)
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Evaluation: Evaluation involves assessing whether the artefact effectively addresses the problem,
matching the intended objectives with actual outcomes (Hevner et al., 2004). Researchers may revisit the
development phase to improve the artefact or proceed to communicating the findings (Gregor & Hevner,
2013; Moutinho et al., 2024; Tuunanen et al., 2024). Evaluation can be conducted using various
techniques, including observational, experimental, and analytical methods (Baskerville et al., 2015;
Hevner et al., 2004; Venable et al., 2016). The process may follow a positivist approach or incorporate
interpretive techniques for a more thorough analysis (Baskerville et al., 2015).

Conclusion Phase: This phase represents the end of a research cycle, consolidating the results and
categorising the findings into verified facts and unresolved issues (Hevner et al., 2004). Effective
communication is essential here, as it helps to articulate the research's contribution clearly (Gregor &
Hevner, 2013). The conclusion phase involves documenting outcomes and positioning the research
appropriately within the broader knowledge landscape.

A thorough understanding of the DSR phases ensures that the Sustainable Project Portfolio
Management (SPPM) framework is rigorously developed, assessed, and refined, providing a tool to
effectively integrate sustainability into portfolio decision-making processes.

5. DESIGN & DEVELOPMENT OF THE ARTEFACT - SPPM FRAMEWORK

5.1 Underpinning Considerations

Organisations today are increasingly subject to rigorous assessments concerning the impacts of their
activities on sustainability. These assessments are mandated through disclosures using recognised
standards (Courtnell, 2019; Global Sustainability Standards Board, 2020; Global Reporting Initiative,
2021). This research highlights the value of using sustainability criteria derived from well-known
disclosure standards such as the GRI (Global Reporting Initiative, 2021), CDP (Carbon Disclosure
Project, 2023), and SASB (Sustainability Accounting Standards Board, 2023). These standards have been
adopted globally for the purpose of sustainability reporting. Furthermore, the evolving nature and
continuous development of these standards reflects a proactive stance towards governance and
sustainability benchmarks, helping organisations stay ahead of compliance risks while supporting
innovation in sustainable practice (Lai & Stacchezzini, 2021). For project professionals, this means that
project and portfolio-level materiality assessments remain current, standardised, and consistent with best
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practices globally. It empowers them to make informed, evidence-based decisions while demonstrating
commitment to sustainable development objectives and reinforcing organisational reputation and trust.

5.2 Employing Sustainability Disclosure Criteria in PPM

Sustainability disclosure standards are mainly designed to enable organisations to report
sustainability performance and are, therefore, descriptive in nature and context. These standards do not
tackle the specific challenges of managing sustainability within projects, which requires a more
prescriptive approach. Nevertheless, there is a wealth of detail in the form of sustainability related
attributes that can be employed as key performance indicators (KPIs) (Lai & Stacchezzini, 2021) as well
as building the criteria within project portfolio management (PPM) processes for the screening and
selection of new projects within the portfolio. This research paper uses the Global Reporting Initiative
(GRI), a recognised standard to help develop sustainability criteria for PPM. GRI offers structured
guidelines through industry-specific reporting standards which can be further mapped to the more
universal and globally recognised United Nation’s Sustainability Development Goals (UN SDGs) (Tsalis
et al., 2020; United Nations, 2015). GRI also supports continuous improvement by promoting regular
reviews and updates. It is important to point out that although GRI has global applicability, ensuring
relevance across a number of sectors and organisational sizes, it remains a work in progress. New
industries are brought into its purview after regular consultative rounds with industry experts.

6. THE SPPM FRAMEWORK

The aim is to design a composite sustainable project portfolio management (SPPM) framework that
derives project criteria from established sustainability disclosure standards and applies analytics for
decision-making in a manner that creates minimal disruption to existing PPM practices. DSR is applied
not in the abstract but to create a sustainable project portfolio management (SPPM) framework that
addresses the real-world problem of integrating sustainability into project portfolio management.
Furthermore, the DSR artefact should be grounded in the literature and established models, and it needs
to address the integration of sustainability in PPM, and the design process has to be logical and replicable
(Schoormann et al., 2022; V. K. Vaishnavi & Kuechler, 2015). The PPM framework itself is based on
tested and accepted frameworks derived from the works of Moustafaev (2017b), Risso (2022),
(Patanakul, 2022), which ensures; a structured method to screen and select the right projects; strategic
alignment with the organisation’s objectives; balancing the portfolio; and a feedback loop that allows for
accountability and improvement of the process. Figure 4 (The Sustainable Project Portfolio Management
(SPPM) Framework) illustrates a framework that integrates project materiality assessment and data
analytics to ensure alignment with organisational sustainability objectives.

The process begins with the incorporation of sustainability attributes i.e. environmental, economic,
and social features derived from the established Global Reporting Initiative (GRI) standards (Global
Reporting Initiative, 2021). These feed into a project materiality assessment that combines sustainability
attributes, a strategy defined by the leadership, and organisational goals to determine the most relevant
project considerations. This assessment is supported by a data analytics engine, which uses fuzzy logic
analytics to convert qualitative sustainability data into measurable, quantitative indicators. Stakeholder
intervention may be required before finalising the project criteria. These insights are then applied
throughout the project portfolio lifecycle, beginning with the strategic phase, followed by criteria
selection and project selection and screening. Once screened, projects move into a balancing phase,
where the portfolio is optimised and then aligned with broader organisational objectives (Moustafaev,
2017b). This is followed by the implementation of the project management phase, leading to the delivery
of project outcomes. The final stages involve accountability and audit processes, including sustainability
audits and corporate social responsibility (CSR) reporting (Christensen et al., 2019, 2021; Delbard,
2008). Feedback from these activities loops back into the system, ensuring continuous improvement in
all areas of the PPM process. This approach underpins sustainability integration throughout the portfolio
of projects, enabling organisations to meet both strategic and regulatory demands effectively.
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Figure 4: The Sustainable Project Portfolio Management (SPPM) Framework
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6.1 Defining Project materiality for PPM

The concept of ‘materiality’ in sustainability was originally borrowed from financial reporting,
where it refers to the significant economic, environmental, and social effects of a company, or how these
effects shape stakeholders’ evaluations and decisions (Ferraro & Reid, 2013; Jargensen et al., 2022; To
& Chau, 2022; Wu et al., 2018). This paper applies the concept of materiality to project portfolio
management (PPM) by using the Global Reporting Initiative (GRI) guidelines to systematically identify
the most significant sustainability issues relevant to the organisation, its portfolio, and individual projects.
GRI provides a wealth of materiality-related topics, which can be very helpful in formulating a
sustainability-driven project strategy (Courtnell, 2019; Dumay et al., 2010; Global Sustainability
Standards Board, 2020).

In evaluating project portfolio materiality, a wide range of strategic, economic, environmental, and
social criteria must be considered. Strategically, projects should align with organisational goals, leverage
core competencies, and account for market conditions, technical feasibility, and associated risks.
Economic assessments should include direct financial metrics such as ROI, NPV, IRR, cost efficiency,
and broader indicators like local employment impact, infrastructure development, and procurement
practices. Environmental considerations encompass resource use (materials, energy, and water),
emissions, waste, biodiversity impacts, and legal compliance. Socially, projects should uphold labour
standards, human rights, diversity, community engagement, and customer wellbeing, while also ensuring
ethical practices such as anti-corruption and compliance with regulations (Ferraro & Reid, 2013;
Moustafaev, 2017¢c; Rifkin, 2019; To & Chau, 2022). A robust materiality assessment incorporates these
diverse attributes to ensure that projects contribute meaningfully to sustainable and responsible growth.

In addition to setting up the criteria, ongoing review and refinement of these selection standards
should be encouraged. As market conditions, regulatory environments, and organisational priorities
evolve, so too should the criteria used to evaluate and prioritise projects within the portfolio. This
dynamic approach allows the organisation to remain agile, responsive to changes and focused on
delivering value through its project portfolio management practices.

To effectively implement a materiality assessment for sustainability integration, organisations should
begin by identifying relevant PPM attributes that align with their industry, operations, and stakeholder
interests, noting that these indicators are comprehensive and evolving, covering economic,
environmental, and social topics. Next, stakeholder engagement is essential to understand the concerns,
expectations, and priorities of stakeholders, which can be accomplished through surveys, interviews, or
focus groups. The insights gathered should then be used to prioritise the sustainability topics that are
most important to stakeholders. Following this, the organisation should assess the impact and
significance of each prioritised topic, considering factors like potential risks, opportunities, reputational
impact, regulatory requirements, and financial implications. Once assessed, materiality topics should be
prioritised based on their significance to both the organisation and stakeholders, utilising tools like
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materiality matrices to manage expectations from the outset. It is crucial to validate the assessment with
key stakeholders, ensuring alignment with their expectations, and to document the materiality assessment
process, detailing criteria, stakeholder input, and the rationale behind prioritisation. Finally, organisations
need to regularly review and update the materiality assessment to reflect changes in stakeholder priorities,
industry trends, and organisational developments.

6.2 Applying Analytics in Project Portfolio Management

Project failures often stem from human bias, unrealistic goals, changing expectations, unclear
requirements, a lack of executive support, cost overruns, and schedule delays, among other factors
(Peddada & Sharma, 2020). Data-driven analytics or Business Intelligence (BI) can introduce objectivity
into decision-making processes (Aldea et al., 2019; Marques et al., 2011).

The absence of data insights in project environments can lead to poor decision-making and project
failures (Sharda, 2018). Data-based risk management, driven by statistical probabilities, can be
challenging to estimate but it is crucial for successful project outcomes. As Niederman (2021)
highlighted, analytics can revolutionise project management by providing incremental and disruptive
advancements. Sharda (2018) emphasises the importance of data-based risk management, allowing for
quick and economic scenario building and impact assessment (Barghi & Shadrokh Sikari, 2020; Gachie,
2019; Hartwig & Mathews, 2020; Peddada & Sharma, 2020).

Sustainability, especially the social elements, often subjective, should be assessed as a risk within
the Sustainable PPM artefact. Analytical techniques like Fuzzy logic (Dursun et al., 2022) can translate
qualitative sustainability data into quantitative formats, enabling measurable data, empirical evidence,
and objective assessments alongside other data (Papadopoulos & Balta, 2022). Figure 5 (The Sustainable
PPM Analytics Decision Engine using Fuzzy Logic) depicts the decision process using the criteria for
project materiality, i.e. the strategic criteria based on an organisation’s objectives and sustainability-
related criteria derived from GRI (Global Reporting Initiative) guidelines to include environmental,
social and economic criteria.

Figure 5: The Sustainable PPM Analytics Decision Engine using Fuzzy Logic
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Applying a mathematical approach like Fuzzy Logic can assist with approximate reasoning and
decision-making under uncertainty. This allows values to range between true and false rather than
adhering to strict binary logic. Such a method can be hugely beneficial when considering the social
criteria of sustainability, which can have unclear or ‘Fuzzy’ boundaries. Analytics integrated into project
management, as highlighted by Nayebi et al. (2015), encompass domains, data access, validation, and
result reuse. The three key types of analytics - descriptive, predictive, and prescriptive - enable data-
driven decision-making and forecasting in project management. These analytics tools can uncover hidden
risks and gaps in project assumptions, ultimately improving project success (Hartwig & Mathews, 2020;
Luk et al., 2021). Other data analytics tools like Microsoft Power BI and IBM-SPSS can aid practitioners
when analysing, describing, and predicting project outcomes, enhancing project management practices.
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6.3 DSR Evaluation of the Artefact

Evaluating a sustainable project portfolio artefact involves several methods that ensure that the
artefact effectively integrates sustainability principles into project portfolio management (PPM) and
delivers the outcomes desired. One of the key considerations in designing the artefact has been to bring
together existing frameworks and methods such that these can be integrated into project portfolio
management processes seamlessly, causing the least amount of disruption to projects in the pipeline.

The evaluation of the artefact in Sustainable Project Portfolio Management (SPPM) involves
multiple methods to assess its performance and applicability. Experimental evaluation tests the artefact
in controlled environments to observe sustainability impacts, such as carbon reduction (Venable et al.,
2016). Case studies offer detailed insights into how the artefact affects projects in real-world settings,
assessing alignment with sustainability goals (Narazaki et al., 2020). Simulation models project portfolios
to predict potential outcomes without real-world risks. Expert review and peer evaluation provide
theoretical and practical feedback, ensuring alignment with industry standards. Surveys and feedback
gather practitioner insights into user experience and effectiveness (Avdiji & Winter, 2019; Hevner et al.,
2004). Comparative analysis contrasts projects managed with and without the artefact to measure added
value (Owen, 1997). A longitudinal study evaluates the artefact’s long-term impact on sustainability
(Moutinho et al., 2024), while benchmarking assesses performance against industry standards like GRI
and SDGs. Usability testing examines the ease of the implementation of the artefact and user experience,
and cost-benefit analysis determines its economic feasibility by comparing costs with sustainability and
financial benefits, highlighting improved resource efficiency and reduced waste.

This research evaluates the SPPM artefact through analytical and conceptual methods, focusing on
internal consistency, design logic, and alignment with recognised sustainability standards such as GRI
and CDP. Rather than using empirical or simulated project data, the framework’s utility is demonstrated
through design reasoning and literature-based benchmarking. This ensures methodological rigour while
maintaining alignment with DSR principles and sets a foundation for future empirical validation through
expert reviews or case applications.

7. CONTRIBUTION TO KNOWLEDGE AND LIMITATIONS

7.1 Theoretical Contributions

The SPPM framework augments existing PPM theory by moving beyond conventional portfolio
selection, governance and implementation mechanisms (Cooper et al., 2001; Moustafaev, 2017b), which
traditionally emphasise cost, scope, and time as the dominant criteria. Prior studies have largely focused
on sustainability integration at the level of individual projects (Huemann & Silvius, 2017; Silvius, 2021),
thereby limiting sustainability’s influence to the bounded lifecycle of a single initiative. By contrast, the
proposed framework incorporates sustainability as a core construct at the portfolio level through the
operationalisation of project materiality and the systematic use of analytics such as fuzzy logic. This
addresses the gap identified in the literature on how to consistently translate sustainability from normative
principles into prescriptive, actionable decision criteria across the entire portfolio (Blak Bernat et al.,
2023).

Furthermore, this research demonstrates how Design Science Research (DSR) can generate new
design knowledge within project management, specifically by embedding sustainability attributes into
artefacts that can be iteratively designed, tested, and refined (Gregor & Hevner, 2013; V. Vaishnavi &
Kuechler, 2015). The framework, therefore, not only enriches PPM theory by expanding its scope to
include environmental and social dimensions but also provides a methodological blueprint for how such
extensions can be achieved in practice. In line with the sustainability roadmap of any organisation, it
contributes to the theoretical debate on business and systems integration (Arena & Chiaroni, 2014) by
presenting a sustainability-driven portfolio framework that directly addresses gaps in existing theory.

7.2 Practical Contributions

From a practitioner perspective, the framework provides a structured pathway to embed
sustainability into decision-making across all stages of project portfolio management. At the initiation
and strategic alignment stage, business leaders can apply the materiality-based screening process to
ensure that proposed projects are evaluated not only on financial viability but also on sustainability
criteria derived from GRI and aligned with SDGs. By employing project materiality mapping and
analytics-driven evaluation, the framework provides transparent, evidence-based justification for project
selection, enhancing organisational accountability and credibility. This transparency enables stronger
stakeholder buy-in, as decision rationales become shared sustainability goals. Moreover, the participatory
nature of the project materiality assessment encourages stakeholder involvement right from the outset,
promoting collective ownership of project outcomes and reinforcing the organisation’s focus on
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sustainability. During the portfolio balancing stage, decision-makers can employ the fuzzy logic
analytics engine to manage trade-offs between projects, enabling portfolios to achieve a balanced mix of
financial return, social impact, and environmental benefit.

At the implementation stage, project managers and sponsors can integrate sustainability audits into
regular reporting cycles, ensuring accountability for social and environmental outcomes alongside
traditional performance indicators. Finally, in the closure and learning stage, the framework requires the
sustainability lessons learned to be captured systematically, creating a repository of knowledge that
strengthens future decision-making. For smaller organisations, a simplified KPI-based version of the
framework can be adopted with minimal resource implications (Agostino et al., 2012), while larger
organisations can leverage advanced tools such as Power BI or SPSS for data-driven portfolio
optimisation. In this way, the framework provides actionable guidance that can be tailored to different
organisational sizes and levels of maturity, supporting firms as they align sustainability strategies with
portfolio governance.

7.3 Limitations

The integration of sustainability into project portfolio management (PPM) through Design Science
Research (DSR) presents several limitations. One of the primary challenges is the complexity of
balancing sustainability with traditional project objectives, such as time, cost, and scope. Sustainability
often introduces competing priorities that are not easily aligned with conventional success metrics,
making it difficult to methodically incorporate sustainability criteria without disrupting the existing
project management processes. Additionally, the absence of universally accepted criteria, metrics, or
standards for assessing sustainability within project portfolios poses a significant challenge. Without
standardised benchmarks, it becomes difficult to evaluate and compare sustainability aspects consistently
and objectively across different projects and organisations, which can undermine the credibility and
effectiveness of sustainability initiatives. Furthermore, integrating sustainability into PPM requires
aligning the interests of diverse stakeholders, which is often challenging due to conflicting priorities and
differing views on sustainability. This can delay the adoption of sustainability practices or lead to
compromises that dilute their impact. Addressing these limitations requires the ongoing refinement of
sustainability frameworks, the development of more robust standards, and effective stakeholder
engagement strategies to ensure that sustainability is meaningfully embedded in PPM and contributes to
organisational and societal goals.

8. CONCLUSION

Evaluating a sustainable project portfolio artefact is a critical step in ensuring that it effectively
integrates sustainability principles into project portfolio management (PPM) and delivers the desired
outcomes. Several methods can be employed to assess the artefact’s performance, including experimental
evaluation, case study analysis, simulation, expert review, and peer evaluation. These methods allow for
the artefact to be tested in controlled environments, real-world scenarios, and through virtual models to
predict its impact on sustainability metrics.

Additionally, gathering feedback from practitioners through surveys, conducting comparative
analyses with traditional project management methods, and performing longitudinal studies provide
valuable insights into the artefact's practicality, user-friendliness, and long-term effectiveness.
Benchmarking against industry standards and conducting usability testing ensure that the artefact meets
established benchmarks and is easy to implement. Finally, a cost-benefit analysis assesses the economic
feasibility of the artefact by weighing its financial and sustainability benefits against the costs of adoption
and operation. The artefact is designed to allow for seamless integration across different industries and
business models. However, the framework can be tailored to accommodate diversity in industrial sectors.

The evaluation of a sustainable project portfolio artefact using a combination of these methods
provides a comprehensive understanding of its effectiveness, practicality, and impact on sustainability.
By systematically applying these evaluation techniques, organisations can ensure that the artefact is
aligned with strategic sustainability goals and that it enhances decision-making processes within project
portfolio management. This thorough evaluation process helps refine and optimise the artefact, ensuring
that it drives meaningful and measurable improvements in sustainability, ultimately contributing to the
long-term success of both the projects and the organisation.

50



Int. Journal of Business Science and Applied Management / Business-and-Management.org

REFERENCES

Agostino, D., Arena, M., Azzone, G., Dal Molin, M., & Masella, C. (2012). Developing a performance
measurement system for public research centres. International Journal of Business Science and
Applied Management, 7(1), 43—60.

Aldea, A., lacob, M.-E., Daneva, M., & Helmy Masyhur, L. (2019). Multi-Criteria and Model-Based
Analysis for Project Selection: An Integration of Capability-Based Planning, Project Portfolio
Management and Enterprise Architecture. 2019 IEEE 23rd International Enterprise Distributed
Object Computing Workshop (EDOCW). https://doi.org/10.1109/EDOCW.2019.00032

Aldin, L. (2010). Semantic discovery and reuse of business process patterns. Brunel University.

APM Portfolio Management SIG. (2019). Portfolio Management - A Practical Guide (1st ed.). APM.

Arena, M., & Chiaroni, D. (2014). Roadmapping for Sustainability: Evidence from an Italian-based
Multinational Firm. International Journal of Business Science and Applied Management, 9(2).

Artto, K., Kujala, J., Dietrich, P., & Martinsuo, M. (2008). What is project strategy? International
Journal of Project Management, 26(1), 4—12. https://doi.org/10.1016/j.ijproman.2007.07.006

Avdiji, H., & Winter, R. (2019). Knowledge Gaps in Design Science Research. International
Conference on Information Systems (ICIS), 1-17.
https://aisel.aisnet.org/icis2019/design_science/design_science/4

Avenier, M. J. (2010). Shaping a constructivist view of organizational design science. Organization
Studies, 31(9-10), 1229-1255. https://doi.org/10.1177/0170840610374395

Barghi, B., & Shadrokh Sikari, S. (2020). Qualitative and quantitative project risk assessment using a
hybrid PMBOK model developed under uncertainty conditions. Heliyon, 6(1).
https://doi.org/10.1016/j.heliyon.2019.e03097

Baskerville, R. L., Kaul, M., & Storey, V. C. (2015). Genres of Inquiry in Design-Science Research.
Quarterly, 39(3), 541-564. https://doi.org/10.2307/26629620

Blak Bernat, G., Qualharini, E. L., & Castro, M. S. (2023). Enhancing Sustainability in Project
Management: The Role of Stakeholder Engagement and Knowledge Management in Virtual
Team Environments. Sustainability, 15(6), 4896. https://doi.org/10.3390/su15064896

Cadenasso, M. L., & Pickett, S. T. A. (2018). Situating sustainability from an ecological science
perspective. In J. Sze (Ed.), Sustainability: Approaches to Environmental Justice and Social
Power (pp. 29-52). New York University Press.

Carbon Disclosure Project. (2023). Carbon Disclosure Project. Cdp.Net.
https://www.cdp.net/en/info/about-us

Christensen, H. B., Hail, L., & Leuz, C. (2021). Mandatory CSR and sustainability reporting: economic
analysis and literature review. Review of Accounting Studies, 26(3), 1176—1248.
https://doi.org/10.1007/s11142-021-09609-5

Christensen, H. B., Hail, L., & Luez, C. (2019). Adoption of CSR and sustainability reporting
standards: economic analysis and review. National Bureau of Economic Research.

Clegg, S., Killen, C. P, Biesenthal, C., & Sankaran, S. (2018). Practices, projects and portfolios:
Current research trends and new directions. International Journal of Project Management, 36(5),
762-772. https://doi.org/10.1016/j.ijproman.2018.03.008

Cooper, R., Edgett, S., & Kleinschmidt, E. (2001). Portfolio Management for New Product
Development: Results of an Industry Practices Study. R and D Management, 31(4), 361-380.
https://doi.org/10.1111/1467-9310.00225

Courtnell, J. (2019). GRI Standards for Sustainability Reporting: What They Are and Why They Matter.
Process Street. https://www.process.st/gri-standards/

Craddock, A., Roberts, B., Stapleton, J., & Godwin, J. (Eds.). (2017). Project Management through the
Lifecycle. In AgilePM Agile Project Management Handbook v2 (pp. 94-100). Agile Business
Consortium Limited.

Delbard, O. (2008). CSR legislation in France and the European regulatory paradox: an analysis of EU
CSR policy and sustainability reporting practice Introduction: the EU environment policy.
Corporate Governance, 8(4), 397-405. https://doi.org/10.1108/14720700810899149

Doorasamy, M. (2017). Product Portfolio Management Best Practices for New Product Development: A
Review of Models. Foundations of Management, 9, 139—148. https://doi.org/10.1515/fman-2017-
0011

Dumay, J., Guthrie, J., & Farneti, F. (2010). GRI sustainability reporting guidelines for public and third
sector organizations: A critical review. Public Management Review, 12(4), 531-548.
https://doi.org/10.1080/14719037.2010.496266

Dursun, M., Goker, N., & Mutlu, H. (2022). Evaluation of Project Management Methodologies Success
Factors Using Fuzzy Cognitive Map Method: Waterfall, Agile, And Lean Six Sigma Cases.

51



Javed Mohammad, Laden Husamaldin

Original Research Paper International Journal of Intelligent Systems and Applications in
Engineering IJISAE, 10(1), 35-43. https://doi.org/10.1039/6000000x

Ferraro, E., & Reid, L. (2013). On sustainability and materiality. Homo faber, a new approach.
Ecological Economics, 96, 125—131. https://doi.org/10.1016/j.ecolecon.2013.10.003

Gachie, W. (2019). Project sustainability management: risks, problems and perspective. Problems and
Perspectives in Management, 17(1), 313-325. https://doi.org/10.21511/ppm.17(1).2019.27

Global Reporting Initiative. (2021). A Short introduction to the GRI Standards. In GRI Standards.
Global Reporting Initiative. www.globalreporting.org

Global Sustainability Standards Board. (2020). Consolidated Set of GRI Sustainability Reporting
Standards 2020. Global Sustainability Standards Board. https://www.globalreporting.org/how-to-
use-the-gri-standards/gri-standards-english-language/

Gregor, S., & Hevner, A. R. (2013). Positioning and Presenting Design Science Research for Maximum
Impact. In Source: MIS Quarterly (Vol. 37, Issue 2).

Gregor, S., & Zwikael, O. (2024). Design science research and the co-creation of project management
knowledge. International Journal of Project Management, 42(3).
https://doi.org/10.1016/j.ijproman.2024.102584

Hanafizadeh, P., & Ashhari, R. (2025). A taxonomy for data-driven business models. International
Journal of Business Science and Applied Management, 20(1), 60—100.

Hartwig, S., & Mathews, S. (2020). Innovation Project Risk Analytics: A Preliminary Finding: Use risk
analytics for new product development for high-risk innovation projects. Research Technology
Management, 63(3), 19-23. https://doi.org/10.1080/08956308.2020.1733901

Hevner, A. R., March, S. T., Park, J., & Ram, S. (2004). Design Science in Information Systems
Research. In Source: MIS Quarterly (Vol. 28, Issue 1). https://www.jstor.org/stable/25148625

Holling, C. S. (2001). Understanding the Complexity of Economic, Ecological, and Social Systems.
4(5), 390—405. https://doi.org/10.1007/s10021-00

Huemann, M., & Silvius, G. (2017). Projects to create the future: Managing projects meets sustainable
development. In International Journal of Project Management (Vol. 35, Issue 6, pp. 1066—1070).
Elsevier Ltd. https://doi.org/10.1016/j.ijproman.2017.04.014

Jorgensen, S., Mjos, A., & Pedersen, L. J. T. (2022). Sustainability reporting and approaches to
materiality: tensions and potential resolutions. Sustainability Accounting, Management and
Policy Journal, 13(2),341-361. https://doi.org/10.1108/SAMPJ-01-2021-0009

Kaiser, M. G., Arbi, F. El, & Ahlemann, F. (2015). Successful project portfolio management beyond
project selection techniques: Understanding the role of structural alignment. International
Journal of Project Management, 33, 126—139. https://doi.org/10.1016/j.ijproman.2014.03.002

Kuzemko, C., & Britton, J. (2020). Policy, politics and materiality across scales: A framework for
understanding local government sustainable energy capacity applied in England. Energy
Research and Social Science, 62. https://doi.org/10.1016/j.erss.2019.101367

Lai, A., & Stacchezzini, R. (2021). Organisational and professional challenges amid the evolution of
sustainability reporting: a theoretical framework and an agenda for future research. Meditari
Accountancy Research, 29(3), 405-429. https://doi.org/10.1108/MEDAR-02-2021-1199

Luk, J. W,, Pruitt, L. D., Smolenski, D. J., Tucker, J., Workman, D. E., & Belsher, B. E. (2021). From
everyday life predictions to suicide prevention: Clinical and ethical considerations in suicide
predictive analytic tools. Journal of Clinical Psychology, 78(2), 137-148.
https://doi.org/10.1002/jclp.23202

March, S. T., & Smith, G. F. (1995). Design and natural science research on information technology. In
Decision Support Systems (Vol. 15).

Marques, G., Gourc, D., & Lauras, M. (2011). Multi-criteria performance analysis for decision making
in project management. International Journal of Project Management, 29(8), 1057—1069.
https://doi.org/10.1016/j.ijproman.2010.10.002

Martinsuo, M., & Geraldi, J. (2020). Management of project portfolios: Relationships of project
portfolios with their contexts. International Journal of Project Management, 38(7), 441-453.
https://doi.org/10.1016/j.ijproman.2020.02.002

Martinsuo, M., & Lehtonen, P. (2007). Role of single-project management in achieving portfolio
management efficiency. International Journal of Project Management, 25, 56—65.
https://doi.org/10.1016/j.ijproman.2006.04.002

Meredith, J. R., Mantel, S. J., & Shafer, S. M. (2016). Conflict and the project lifecycle. In Project
Management: A Managerial Approach (9th ed., pp. 117-118). John Wiley & Sons.

Moustafaev, J. (2017a). Introduction to Project Portfolio Management. In Project Portfolio
Management in Theory and Practice (1st ed., pp. 3—19). CRC Press.

Moustafaev, J. (2017b). Project Portfolio Management in Theory and Practice (1st ed.). CRC Press.

52



Int. Journal of Business Science and Applied Management / Business-and-Management.org

Moustafaev, J. (2017c¢). The Three Pillars of Project Portfolio Management. In Project Portfolio
Management in Theory and Practice (1st ed., pp. 21-47). CRC Press.

Moutinho, J. da A., Fernandes, G., & Rabechini, R. (2024). Evaluation in design science: A framework
to support project studies in the context of University Research Centres. Evaluation and Program
Planning, 102. https://doi.org/10.1016/j.evalprogplan.2023.102366

Narazaki, R. S., Silveira Chaves, M., & Drebes Pedron, C. (2020). A project knowledge management
framework grounded in design science research. Knowledge and Process Management, 27(3),
197-210. https://doi.org/10.1002/kpm.1627

Nayebi, M., Ruhe, G., Mota, R. C., & Mufti, M. (2015). Analytics for software project management -
Where are we and where do we go? 30th IEEE/ACM International Conference on Automated
Software Engineering Workshops, ASEW 2015, 18-21. https://doi.org/10.1109/ASEW.2015.28

Owen, C. L. (1997). Understanding Research Science. Toward an Achievement of Balance. Japanese
Society for the Science of Design, 5(2), 36—45.

Papadopoulos, T., & Balta, M. E. (2022). Climate Change and big data analytics: Challenges and
opportunities. International Journal of Information Management, 63.
https://doi.org/10.1016/j.ijinfomgt.2021.102448

Patanakul, P. (2022). How to Achieve Effectiveness in Project Portfolio Management. /EEE
Transactions on Engineering Management, 69(4), 987-999.
https://doi.org/10.1109/TEM.2020.2964316

Peddada, K., & Sharma, T. K. (2020). Project Risk Management Using Analytical Hierarchy Process :
lustrative Case Study. Abhigyan, XXXVIII(1), 40-50.

Peffers, K., Tuunanen, T., Rothenberger, M. A., & Chatterjee, S. (2007). A design science research
methodology for information systems research. Journal of Management Information Systems,
24(3), 45-77. https://doi.org/10.2753/M1S0742-1222240302

Pensenstadler, B., & Femmer, H. (2013, March 26). A Generic Model for Sustainability with Process
and Product-specific Instances. GIBSE 13.

Project Management Institute. (2021). A Guide to the Project Management Body of Knowledge
(PMBOK® Guide)-and The Standard for Project Management. (7th ed.). Project Management
Institute.

Rifkin, S. (2019). Sustainability Materiality Matrices Explained. In NYU Stern.

Risso, D. (2022). Integrating Sustainability into an Organisation: A Project, Program, and Portfolio
Management Approach. Politecnico Di Torino.

Sardianou, E., Stauropoulou, A., Evangelinos, K., & Nikolaou, I. (2021). A materiality analysis
framework to assess sustainable development goals of banking sector through sustainability
reports. Sustainable Production and Consumption, 27, 1775-1793.
https://doi.org/10.1016/j.spc.2021.04.020

Schoormann, T., Stadtlander, M., & Knackstedt, R. (2022). Designing business model development
tools for sustainability—a design science study. Electronic Markets, 32(2), 645—-667.
https://doi.org/10.1007/s12525-021-00466-3

Sharda, R. (2018). Business intelligence, analytics, and data science : a managerial perspective (4th
Edition). Pearson.

Silvius, G. (2017). Sustainability as a new school of thought in project management. Journal of
Cleaner Production, 166, 1479—1493. https://doi.org/10.1016/j.jclepro.2017.08.121

Silvius, G. (2021). The role of the project management office in sustainable project management.
Procedia Computer Science, 181, 1066—1076. https://doi.org/10.1016/j.procs.2021.01.302

Silvius, G., & Marnewick, C. (2022). Interlinking Sustainability in Organizational Strategy, Project
Portfolio Management and Project Management A Conceptual Framework. Procedia Computer
Science, 196, 938-947. https://doi.org/10.1016/j.procs.2021.12.095

Singh Dara Singh, K., Abbasi BSB, M. A., Ali Abbasi, G., Amran, A., & Ries Ahmed, E. (2021).
Contemporary CSR Model: Conceptualization, Scale Development, and Validation to Measure
Consumer Perceptions. International Journal of Business Science and Applied Management,
16(3), 63-87.

Stolterman, E. (2008). The nature of design practice and implications for interaction design research.
International Journal of Design, 2(1), 55-65.

Sustainability Accounting Standards Board. (2023). About Us - SASB. Sasb.Org.
https://www.sasb.org/about/

To, C. K. M., & Chau, K. P. (2022). Characterizing sustainability materiality: ESG materiality
determination in technology venturing. Sustainable Technology and Entrepreneurship, 1(3).
https://doi.org/10.1016/j.stae.2022.100024

53



Javed Mohammad, Laden Husamaldin

Tsalis, T. A., Malamateniou, K. E., Koulouriotis, D., & Nikolaou, I. E. (2020). New challenges for
corporate sustainability reporting: United Nations’ 2030 Agenda for sustainable development and
the sustainable development goals. Corporate Social Responsibility and Environmental
Management, 27(4), 1617-1629. https://doi.org/10.1002/csr.1910

Tuunanen, T., Winter, R., & vom Brocke, J. (2024). Dealing with complexity in Design Science
Research: A methodology using design echelons. MIS Quarterly: Management Information
Systems, 48(2), 427-458. https://doi.org/10.25300/M1SQ/2023/16700

United Nations. (2015). Transforming our world: the 2030 Agenda for Sustainable Development.

Vaishnavi, V. K., & Kuechler, W. (2015). Design Science Research Methods and Patterns Innovating
Information and Communication Technology (2nd ed.). CRC Press.
https://research.ebsco.com/linkprocessor/plink?id=55d1236¢c-d147-3a48-9alb-dabf71{856b3

Vaishnavi, V., & Kuechler, W. (2015). Introduction to Design Science Research in Information and
Communication Technology. In Design science research methods and patterns : innovating
information and communication technology (Second, p. 11). CRC Press.

van Tulder, R., Francken, M., da Rosa, A., & van Tilburg, R. (2014). Managing the Transition to a
Sustainable Enterprise Lessons from Frontrunner Companies. In Routledge. Routledge.

Venable, J., Pries-Heje, J., & Baskerville, R. (2016). FEDS: A Framework for Evaluation in Design
Science Research. In European Journal of Information Systems (Vol. 25, Issue 1, pp. 77-89).
Palgrave Macmillan Ltd. https://doi.org/10.1057/ejis.2014.36

vom Brocke, J., Hevner, A., & Maedche, A. (2020). Introduction to Design Science Research (pp. 1—
13). https://doi.org/10.1007/978-3-030-46781-4 1

Wagner, R., Huemann, M., & Radujkovic, M. (2021). The influence of project management
associations on projectification of society — An institutional perspective. Project Leadership and
Society, 2. https://doi.org/10.1016/j.plas.2021.100021

Wu, S. R., Shao, C., & Chen, J. (2018). Approaches on the screening methods for materiality in
sustainability reporting. In Sustainability (Switzerland) (Vol. 10, Issue 9). MDPIL.
https://doi.org/10.3390/su10093233

Yu, M., Zhu, F., Yang, X., Wang, L., & Sun, X. (2018). Integrating Sustainability into Construction
Engineering Projects: Perspective of Sustainable Project Planning. Sustainability, 10(784).
https://doi.org/10.3390/su10030784

54



