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This comprehensive evaluation explores the integration of sustainability principles within the field of project
management. Its central aim is to examine how sustainable practices are being embedded into project management
processes and to highlight the emerging trends and challenges associated with this shift. The study employs a
systematic review of existing literature drawing from academic journals and real world case studies to provide a
well-rounded perspective on the current landscape. Findings reveal a growing emphasis on sustainability in project
management, spurred by increasing awareness of environmental, social, and economic impacts. The review
identifies three fundamental pillars of sustainability of environmental, social responsibility, and economic
resilience as central to sustainable project delivery. It underscores the evolving responsibilities of project
managers in integrating these elements throughout all phases of the project lifecycle, from planning to completion.
The analysis also identifies a variety of tools and frameworks used to support sustainable project management,
including life cycle assessment, stakeholder engagement approaches, and sustainability balanced scorecards.
While notable advancements have been made in aligning project management with sustainability objectives,
further development of comprehensive frameworks and increased educational initiatives are necessary to
accelerate adoption. This study recommends future research into the creation of standardized sustainability metrics
and the role of emerging technologies in enhancing sustainable project management practices.

Keywords: Sustainable Project Management, Environmental Responsibility, Social Equity, Economic Viability,
Life Cycle Assessment, Stakeholder Engagement

1. Background

Infrastructure development is a fundamental driver of economic growth, social well-being, and national
competitiveness, particularly in developing countries. Roads, bridges, water systems, power plants, and public
buildings serve as critical foundations for societal advancement. However, while such projects provide immediate
benefits, they often come with long-term environmental and social consequences if sustainability principles are
not integrated into their planning, execution and monitoring phases. In recent decades, the global shift toward
sustainability has underscored the urgent need for infrastructure projects to be designed and managed not just for
efficiency and cost, but also for their broader environmental, social, and economic impacts (Silvius & Schipper,
2014). Project management has traditionally focused on the iron triangle of time, cost, and scope. However, this
approach often neglects the long-term implications of project decisions on future generations and the environment.
As sustainability gains prominence in global discourse, integrating sustainable development principles into project
management has become imperative. Sustainable project management goes beyond short-term objectives and
embraces a triple bottom line approach, encompassing social equity, environmental stewardship, and economic
prosperity (Martens & Carvalho, 2017). This shift is not merely a trend, but a necessary evolution in the face of
climate change, resource depletion, and the need for inclusive growth.

The construction and infrastructure sector is particularly significant in the sustainability dialogue due to its
considerable consumption of natural resources and generation of waste. According to the United Nations
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Environment Programme (UNEP, 2022), the construction industry accounts for approximately 39% of global
carbon dioxide emissions, with building operations contributing 28% and building materials and construction
11%. Such figures underscore the urgent need to rethink project management practices in infrastructure delivery
to align with global sustainable development goals (SDGs), particularly SDG 9 (Industry, Innovation, and
Infrastructure), SDG 11 (Sustainable Cities and Communities), and SDG 13 (Climate Action). Despite global
recognition of the need for sustainable infrastructure, many projects especially in emerging economies continue
to fall short of sustainability benchmarks. This is due to several challenges, including a lack of institutional
capacity, poor stakeholder engagement, inadequate environmental and social impact assessments, and the absence
of standardized sustainability indicators within project management frameworks (Gareis et al., 2013). Moreover,
traditional project management methodologies such as PMBOK and PRINCE2 do not inherently embed
sustainability, leaving room for misalignment between project outcomes and long-term sustainability objectives.

Efforts to integrate sustainability into project management have led to the development of newer models and
standards, such as ISO 21500 for project management and ISO 14001 for environmental management. These
frameworks offer guidance on how sustainability can be operationalized in the project lifecycle from initiation
and planning to execution and closure. Additionally, methodologies like PRiSM (Projects Integrating Sustainable
Methods), which emphasizes minimizing environmental impact while maximizing value, offer promising tools
for aligning project management with sustainability goals (Silvius et al., 2017). In the context of infrastructure
projects, sustainability integration entails incorporating eco-efficiency, stakeholder inclusiveness, and resilience
into every phase of the project lifecycle. It involves lifecycle costing instead of just upfront costs, engaging
communities rather than managing them as constraints, and designing for long-term adaptability rather than just
short-term function (Weninger et al., 2013). It also means building capacity among project managers,
policymakers, engineers, and contractors to think beyond project delivery into societal impact.

The increasing urgency of climate change, resource scarcity, and social inequality has compelled stakeholders in
infrastructure development to reconsider traditional project management approaches that prioritize cost, time, and
scope over environmental and social considerations. Infrastructure projects such as roads, bridges, power plants,
water systems, and public buildings often exert profound and long-term impacts on the environment and society.
Therefore, the integration of sustainability into the project management lifecycle is not merely desirable but
necessary for achieving responsible and future-proof development (Orieno et al., 2024). Globally, infrastructure
accounts for great percentage of greenhouse gas emissions with the construction and operation of built
environments being major contributors to global warming (Tong et al., 2019). Moreover, infrastructure
development can lead to social displacement, ecosystem degradation, and loss of biodiversity when poorly
planned or executed without sustainability considerations. Yet, the demand for infrastructure continues to grow
especially in emerging economies like Nigeria due to rapid urbanization, population growth, and economic
development. This creates a paradox: while infrastructure is essential for national growth, it must also be
developed in ways that safeguard ecological integrity and promote social equity (Norouzi et al., 2021).

The significance of sustainable infrastructure is echoed in international commitments such as the United Nations
Sustainable Development Goals (SDGs), particularly Goal 9 (Industry, Innovation and Infrastructure), Goal 11
(Sustainable Cities and Communities), and Goal 13 (Climate Action). These global agendas call for infrastructure
systems that are resilient, inclusive, low-carbon, and capable of supporting long-term human and environmental
well-being. However, there remains a major gap between sustainability goals and actual practices at the project
execution level particularly in developing countries where weak regulatory enforcement, inadequate stakeholder
engagement, and limited technical capacity undermine the realization of sustainable outcomes (@Jkland, 2015).

Traditional project management tools and frameworks, such as the PMBOK Guide and PRINCE?2, often fall short
in addressing these complexities. They tend to focus on linear processes and tangible outputs while neglecting
intangible value streams such as social inclusiveness, lifecycle environmental performance, or community well-
being (Simonaitis et al., 2023). This necessitates a shift in project management thinking toward a more integrated
and systemic approach that incorporates sustainability principles across all phases of the project lifecycle, from
feasibility assessment to post-project evaluation (Marcelino-Sadaba et al., 2015). Conventional project
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management methodologies such as PMBOK and PRINCE?2 primarily focus on the "iron triangle" of time, cost,
and scope, which limits their capacity to address environmental and social dimensions effectively (Hand et al.,
2015). As a result, infrastructure projects are frequently delivered on time and within budget, yet fall short in
generating sustainable value, minimizing environmental impact, or supporting inclusive social outcomes. This
misalignment is particularly acute in developing nations, where institutional capacities are weak, regulatory
enforcement is inconsistent, and sustainability competencies among project managers remain underdeveloped
(Martens & Carvalho, 2017).

Furthermore, empirical studies indicate that infrastructure projects that integrate sustainability principles often
yield superior long-term performance, attract green financing, reduce operational risks, and foster stakeholder
trust (ICED, 2020). Green-certified infrastructure projects have shown to deliver better return on investment
(ROI), lower lifecycle costs, and enhanced social license to operate. In contrast, projects that overlook
sustainability often encounter costly delays, community resistance, environmental fines, or reputational damage.
Given these realities, there is an urgent need for a research-driven framework that not only bridges the gap between
sustainability theory and project management practice but also offers practical tools and guidelines for project
managers, policymakers, contractors, and financiers. This study on "Integrating Sustainability in Project
Management for Infrastructure Projects" is, therefore, both timely and necessary (Xue et al., 2018). It aims to
illuminate how sustainability can be embedded effectively into infrastructure project governance, planning,
execution, and evaluation especially within developing contexts (Larsson & Larsson, 2020).

Despite growing global advocacy for sustainable development, the integration of sustainability into project
management practices for infrastructure development remains inconsistent, fragmented, and often superficial.
Infrastructure projects such as roads, bridges, energy facilities, water systems, and housing have long been
recognized for their immense socio-economic contributions, yet they are equally responsible for significant
environmental degradation, social disruption, and unsustainable resource consumption when not managed
properly (Zuo et al., 2012). The absence of a unified, institutionalized approach to embedding sustainability into
the core of infrastructure project management processes continues to pose challenges in achieving long-term
developmental goals (Adshead et al., 2019). Although, there are sustainability-focused frameworks such as ISO
14001, ISO 21500, and PRiSM (Projects Integrating Sustainable Methods), these tools are not widely adopted or
tailored to the infrastructure sector’s unique challenges. Project managers often lack clarity on how to
operationalize sustainability principles in practice especially when faced with tight deadlines, political
interference, budgetary constraints, or short-term investor pressures (Agarwal & Kalmar, 2015). This leads to
improper environmental assessments, sidelined community engagement, or sustainability being treated as an
afterthought rather than an integral part of project planning and execution (Nasr & Nusair, 2025). Moreover, the
long life span of infrastructure assets makes their sustainability implications even more critical. Decisions made
during the early phases of a project can lock in unsustainable practices for decades, affecting carbon emissions,
public health, social equity, and resilience to climate change (Erickson & Tempest, 2015). Yet, empirical studies
show that few infrastructure projects adopt life-cycle costing, circular economy principles, or climate-resilience
indicators during project planning (Alejandrino et al., 2021). There is a pressing need to bridge this gap between
strategic sustainability goals and project-level implementation.

In light of the above, the core problem this study seeks to address is the lack of a comprehensive, actionable
framework for integrating sustainability principles into project management practices for infrastructure
development. The study aims to investigate how sustainability can be effectively embedded across the entire
project lifecycle from planning and design to implementation and evaluation and to identify practical tools,
competencies, and organizational strategies required to enable this integration. Understanding and addressing this
gap is essential to ensuring that infrastructure investments not only deliver immediate functionality but also
contribute to long-term environmental integrity, social equity, and economic resilience (Alnsour et al., 2024). This
study seeks to explore the practical implications, challenges, and strategic frameworks for integrating
sustainability into project management processes specifically tailored to infrastructure projects. It will examine
global best practices, review case studies of both successful and failed attempts, and analyze the roles of
stakeholders, governance, and policy in embedding sustainability into project management. The ultimate goal is
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to contribute to the growing body of knowledge that supports sustainable infrastructure delivery in ways that meet
the needs of the present without compromising the ability of future generations to meet their own needs. By
examining sustainability integration holistically, the study will help stakeholders move beyond mere compliance
or green washing but toward creating infrastructure systems that are economically viable, environmentally
restorative, and socially inclusive.

2. Literature Review

Fathalizadeh et al (2020), opines that the barriers to integrating sustainable practices into construction project
management require extensive resource allocations to resolve. Within developing countries such as Iran (where
resources are scarce), remedial strategies adopted must prioritise tackling those barriers that can be expected to
yield maximum return on investment. The candidate barriers are many, and this paper aims to identify a hierarchy
of barriers, providing a priority list of remedial targets. In their study a mixed philosophical stance of
interpretivism and post-positivism is adopted within a deductive approach and survey strategy. A list of 30 known
barriers are identified from extant literature and used to formulate a questionnaire data collection instrument
administered within the Iranian construction industry. Data collected from 176 practitioners are analysed using
the relative importance index and Mann—Whitney U test to compare groups based on the participants'
demographic variables. The findings challenge the common assumption that items related to market and
workforce experience are major inhibitors of change. That is, economics and regulatory dependent barriers have
a higher impact on the failure of a shift to sustainable practices in Iran. The most influential barriers to
incorporating sustainability in construction projects are: (1) lack of understanding of the potential benefits; (2)
insufficient cooperation among practitioners, research institutions and environmental organisations; and (3) a lack
of a systematic approach to pursuing sustainability goals. No significant associations are detected between the
affiliation of the respondents and their attitude towards the issue. Thus, a generalised approach can be applied to
a broader range of organisations and construction projects in Iran.

Orieno et al (2024), review paper delves into the integration of sustainability principles within the realm of project
management. The primary objective of their study is to analyze how sustainability is being incorporated into
project management practices and to identify the emerging trends and challenges in this integration. The
methodology involves a systematic review of existing literature, encompassing academic journals, industry
reports, and case studies, to provide a holistic view of the current state of sustainability in project management.
Key findings reveal that sustainability in project management is increasingly gaining attention, driven by the
growing recognition of environmental, social, and economic impacts. The study identifies three core dimensions
of sustainability in project management: environmental responsibility, social equity, and economic viability. It
highlights the evolving role of project managers in embedding these dimensions into project life cycles, from
initiation to closure. The review also uncovers a range of tools and frameworks being employed to facilitate
sustainable project management, such as life cycle assessment, stakeholder engagement strategies, and
sustainability balanced scorecards. However, challenges persist, including a lack of standardized guidelines,
difficulties in measuring sustainability outcomes, and resistance to change in traditional project management
practices. The paper concludes that while strides have been made in integrating sustainability into project
management, there is a need for more robust frameworks and educational efforts to enhance the adoption and
effectiveness of sustainable practices. Future research directions are suggested, focusing on the development of
standardized sustainability metrics and the exploration of the role of technology in enhancing sustainable project
management practices.

Stanitsas and Kirytopoulos (2023), asserts that sustainable project management practices constantly gain
importance over the last years. Relevant indicators constitute a means of leading modern projects to sustainability.
Hence, it is necessary to identify a set of sustainability indicators that affect the construction process. The aim of
this research is to explore and rank the relative importance of the principal sustainable project management
indicators contributing to sustainable construction projects, considering the views of all construction project
stakeholders. To achieve this aim, this study followed a research design including a questionnaire survey to
investigate the perception of stakeholders from the construction sector regarding the usage of sustainable project
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management indicators when in seek of sustainability attributes in their projects. The structured questionnaire
survey included 82 identified indicators, which were shortlisted based on relevant previous literature research and
the input of semi-structured interviews from experts and professionals. The data gathered was analyzed through
the relative importance index approach which has been widely used for similar purposes in the literature.
Employing the relative importance index approach, environmental indicators were identified as the most
important. The findings are helpful for practitioners that seek achievements in the sustainability construction
sector by focusing, acting upon, and controlling the most important indicators.

Shaukat et al (2022), examines the relationship between sustainable project management (SPM) and project
success with the moderating effect of stakeholder engagement and team building on this relationship. A structured
survey questionnaire technique was applied for data collection and 323 responses were received from project
management professionals in Pakistan. The results revealed that SPM has a positive impact on project success.
However, the effects of stakeholder engagement and team building were found insignificant. Accordingly, the
paper contributes to SPM literature by demonstrating the relationship between SPM and project success in a
developing world context. From a practical viewpoint, firms need to consider SPM from a holistic perspective by
embracing and incorporating key sustainability aspects into various project life-cycle stages. To this end, project
managers not only need to promote stakeholder engagement and team-building strategies, but also scrutinize all
important project decisions from a sustainability lens to further enhance SPM outcomes and create a meaningful
value proposition for each stakeholder group, which are increasingly recognized as critical issues for project
success.

Wadood et al (2024), examines the impact of servant leadership on project sustainability performance in the
context of infrastructural and construction projects, with green organizational culture as a mediating variable.
Grounded in contemporary leadership and sustainability literature, this research explores how servant leadership
practices influence sustainability outcomes, especially when a culture supportive of environmental practices is
present. A quantitative approach was used to survey 300 project professionals, analyzing data through structural
equation modeling (SEM). Results reveal that servant leadership significantly enhances project sustainability
performance, both directly and indirectly, through green organizational culture. The findings have important and
extensive implications for practitioners and policymakers for achieving and sustaining an organizational green
culture in support of the green initiatives undertaken by the servant leaders.

Liu et al (2023), opines that the goals of sustainable development are constantly negatively impacted by
infrastructure initiatives. The importance of these projects in advancing the economic, social, and civilizational
growth of the country will however prevent their construction from being stopped. The overall construction of the
project is related to the scientific and unbiased assessment of an infrastructure project’s sustainability throughout
the decision-making stage. Based on the references documents, the paper establishes an index system for
evaluating an infrastructure project’s sustainability from three aspects: environment, economy, and society. In the
assessment process, the cloud model was used to describe the various attribute values of infrastructure project
sustainability, which achieved the uncertainty measures for infrastructure project sustainability, and a cloud
model-based assessment method for infrastructure project sustainability was proposed by modifying the attribute
value by the penalty factor. Finally, an assessment method for infrastructure project sustainability based on the
cloud model was proposed after the attribute values were modified by using a continuous interval argument
ordered weighted average (C-OWA) operator. The model carries out an overall sustainability assessment by
generating a synthesized cloud with the weight to calculate the similarity of assessment factors, which takes the
randomness, fuzziness, and uncertainty of expert qualitative assessment into account, and uses the analytic
hierarchy process (AHP) method and the C-OWA operator to determine the weight of the sustainable index and
the aggregation of the expert scoring interval. A case study was conducted to clarify how this strategy was applied.
The study provides a valuable and useful tool for the operational stage to assess the achievability of municipal
infrastructure projects.

Ogunsanya et al (2022), investigated the application of sustainable procurement in construction projects is nascent
with the few prominent studies carried out in the developed nations. Of particular interest is how developing
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nations are rising to the challenge of development and using their procurements strategically. One way the
construction industry helps to achieve sustainable development is through its procurement activities. Previous
studies show that Nigeria is embracing sustainable procurement however the uptake is slow. Therefore, this
research sets out to evaluate the factors that constitute barriers to sustainable procurement of publicly funded
construction projects in Nigeria. A questionnaire survey was used to evaluate construction industry professionals'
perspective on the barriers to sustainable procurement in Nigeria. Three hundred and twenty questionnaires were
returned and used for analysis. Out of the nineteen variables tested, factor analysis reveals four clusters named in
other of significance as sustainability knowledge level, transparency and governance, mismatch of procurement
strategy and national policy challenges, and construction industry related factors. This study recommends that
mitigating these challenges will require improving sustainability knowledge among project stakeholders, ensuring
transparency and good governance, adapting procurement laws with sustainability clauses and construction
industry development.

Xue et al. (2018), stressed that sustainability has captured extensive attention in Architecture, Engineering, and
Construction (AEC) industry globally. However, how to achieve Infrastructure Sustainability (IS), one the critical
dimensions measuring project success, although Project Management Practices (PMPs) in international contexts
remain to be explored. Based on the empirical data collected from AEC practitioners with experiences in
international infrastructure projects, this research develops two conceptual frameworks for PMPs and IS using
principle components analysis (PCA) and confirmatory factor analysis (CFA). Four factors are identified for
measuring PMPs with a composite reliability of 0.936 for Culture, Strategy, Implementation, and Reflection which
are in analogy with the plan-do-check-action (PDCA) cycle ideology. Additionally, four metrics are also identified
for IS with a composite reliability of 0.946 for Project Economy, Organizational Integration, Social Utility, and
Environmental Implication which are established from project level, organizational level, to macro level,
respectively. These findings contribute to the body of knowledge of construction project management and
sustainable infrastructure development by demonstrating theoretical measurement frameworks for both PMPs and
IS. Potentially, the outputs of this research will generate informative insights for practitioners to improve their
PMPs in the process of pursuing IS in future AEC practices.

Sanchez (2015), emphasizes that sustainability was adopted by many companies through their mission statement
and strategy. However, social and environmental dimensions of sustainability are difficult to incorporate in
programs and projects. The purpose of his work is to develop a framework to help ensure that an organization is
working on the right projects to attain its business strategy and stakeholders demands. The proposal addresses
both the portfolio selection problem and the project tracking phase. The portfolio selection allows selecting the
better mix of projects based on the simultaneous analysis of eco-impacts and contribution to organizational goals.
Once a portfolio is selected, monitoring aims to control project realization and decide on adjustments arisen from
deviations from initial estimations. Both selection and monitoring are modeled as an optimization problem. The
authors believe that this conceptual framework has a good potential for integrating sustainability and project
management in operational terms.

Kivilé et al (2017), accentuates that sustainability is becoming increasingly important in the delivery of projects
as stakeholders require ethicality, eco-friendliness, and economic efficiency during a project's life cycle. Previous
studies focused on the environmental aspects of sustainability in project deliverables, whereas less attention has
been directed at sustainable project management during project delivery. The goal of this study is to identify the
control practices that a project organization uses for sustainable project management. A qualitative single-case
study was conducted on a large infrastructure project in which aroad tunnel was constructed in a highly
demanding environment, involving multiple stakeholders in an alliance contract. The results reveal that
sustainable project management is implemented using not only indicators but a holistic control package in which
control mechanisms are used differently for different sustainability dimensions. Internal project control is
complemented with sustainable project governance, linking the project to its external stakeholders and regulations.
The alliance contract activates the partners to exploit innovation opportunities and, thus, promotes economic,
environmental, and social sustainability.
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Marcelino-Sadaba et al (2015), conducted a study on the lack of integration of sustainability and project
management. Organisations, nowadays are increasingly keen on to include sustainability in their business. Project
management can help make this process a success but little guidance is available on how to apply sustainability
to specific projects. This work has analysed connections between the two disciplines by means of a comprehensive
literature review covering more than 100 references. Sustainability has become a very important step, particularly
in terms of environmental aspects. However, slightly less progress has been made socially. In any case, the ideal
characteristics for a project and its management might be considered sustainable have still not been specified to
this day. The main scientific contribution of this article is a new conceptual framework helping project managers
deal with sustainable projects. This framework is based on the supposition that project products designed using
sustainability criteria, sustainable project processes, organisations committed to sustainability that carry out
projects, and project managers trained in sustainability are all necessary elements, although, maybe not enough,
to attain sustainable projects. In addition, the article suggests a future research agenda that might specify how
project management can help incorporate sustainability into organisations and their projects.

Banihashemi et al (2017), looks at the critical success factors (CSFs) affecting integration of sustainability into
project management practices of construction projects in developing countries. Having innovation diffusion
theory as the theoretical point of departure, CSFs pertaining to the triple bottom line
of sustainability (environmental, social and economic) were identified through a comprehensive review of
literature. These were customised for the context of developing countries by conducting 16 semi-structured
interviews and were presented in form of a conceptual model. The model was validated through a survey returning
101 completed questionnaires with partial least squares structural equation modelling (PLS-SEM) as the method
of analysis. This study contributes to the field by presenting one of the first studies in its kind focusing on CSFs
for integration of sustainability into project management practices for construction projects within the context of
developing countries.

Silvius et al (2017), is one of the most important challenges of our time. Projects play a pivotal role in the
realization of more sustainable business practices and the concept of sustainability has also been linked to project
management. However, how managers of projects consider sustainability in their operational daily work is still to
be explored. Their study uses Q-methodology to investigate the consideration of sustainability aspects in
the decision making processes of project managers. The research question was how are dimensions of
sustainability considered in the decision making processes of project managers in relation to the triple constraint
of time, cost and quality? Based on the Q-sort of selected respondents, the study found that the consideration of
sustainability principles is underrepresented, compared to the triple constraint criteria. However, the analysis of
the individual Q-sorts revealed four distinct perspectives that differ significantly in their consideration of
sustainability principles and triple constraint criteria.

Aarseth et al (2017), stresses that because research focusing on sustainability in a project context is still nascent
and fragmented, we carried out a systematic literature review covering all research published in five leading
journals in the fields of project management and sustainable production prior to 2016. The analysis revealed two
distinct perspectives in the project sustainability research; one assumes the perspective of the project
organization delivering the asset while the second assumes the perspective of the host organization. We identify
and describe eight distinct strategies used by either the project organization, its host, or both in collaboration to
support sustainability goals. The authors complement the findings of our literature review with an illustrative
empirical case focusing on the delivery of an innovative seawater-based heating solution in Norway.

2.1. Concepts of Sustainability in Project Management

Over time, the idea of sustainability within project management has undergone substantial development, emerging
as a core concern in both scholarly research and professional application. This portion of the literature review
explores how sustainability is understood and interpreted in project management, drawing insights from a broad
spectrum of academic literature.
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Orieno et al (2024), presents an in-depth examination of the conceptual framework surrounding sustainability in
project contexts. Their work outlines the primary objectives which is particularly environmental significance and
this provides a strong theoretical basis for appreciating sustainability’s role in managing projects. Banaduc, Mirea,
and Draghici (2022) focus their analysis on the synergy between project management and sustainability, especially
in urban initiatives with green goals. Their comprehensive review of existing literature illustrates how project
management expertise and sustainability methodologies can complement each other to achieve more robust
outcomes.

In another study Toljaga-Nikoli¢ et al (2020), investigate how sustainability elements are incorporated into project
management practices. Their findings suggest that adopting structured project management approaches facilitates
the integration of social sustainability components, highlighting both the potential and the complexities involved.

Research conducted by Ferrarez et al. (2023) provides insight from Brazilian professionals regarding practical
ways to embed sustainability in projects. They identify five core practices: enhancing environmental performance,
ensuring regulatory adherence, promoting social accountability, fostering continuous learning, and defining clear
success metrics. These practices offer actionable strategies for enhancing sustainability throughout the project
lifecycle.

Collectively, these studies reflect the increasing recognition of sustainability as a crucial element in project
management. The literature underscores the necessity of embedding sustainable thinking into project
methodologies to support long-term success and contribute meaningfully to global sustainability agendas.

2.2. Examination of Core Principles and Various Interpretations of Sustainability within the Context of
Project Management.

In contemporary project management, sustainability has transitioned from being a marginal concern to becoming
an essential pillar of strategic planning and execution. This shift mirrors the growing global emphasis on ethical,
environmental, and economic stewardship in both public and private sectors. This section of the literature review
delves into the foundational principles and varying interpretations of sustainability within the context of project
management, providing a well-rounded exploration grounded in academic scholarship.

One influential contribution to this evolving dialogue is the work of Silvius and Schipper (2020), who examine
how sustainability interrelates with the broader concept of project success. Through the development of a
comprehensive conceptual framework, they explore how various dimensions of sustainability environmental care,
social equity, and long-term economic value interact with individual success criteria in project execution. Their
findings suggest that sustainability has a favorable impact on aspects such as stakeholder engagement,
organizational adaptability for future projects, and effective governance structures. However, they also note that
sustainability’s influence on more traditional project metrics such as adherence to budget and timeline remains
ambiguous and may vary based on context. Their study provides not just a theoretical exploration, but also a
historical perspective, tracing the evolution of sustainability from a general environmental concern to a strategic
imperative integrated into core project management practices. The framework proposed by Silvius and Schipper
serves as a guiding model for project professionals seeking to balance performance outcomes with long-term
sustainable impact.

Further enriching the discourse, Ferrarez et al. (2023) offer a practice-oriented investigation into how
sustainability is operationalized within project environments, particularly from the viewpoint of Brazilian industry
professionals. Their research identifies five foundational practices that support the effective integration of
sustainability into project workflows: enhancing environmental performance, ensuring regulatory compliance,
upholding social responsibility, promoting continuous process refinement through lessons learned, and aligning
projects with broader success criteria. By identifying and categorizing these practices, Ferrarez and colleagues
provide a pragmatic roadmap for project managers aiming to embed sustainability into every phase of the project
lifecycle from initial planning through execution and post-project evaluation. Their insights bridge the gap
between theory and practice, offering actionable strategies that can be adapted across various industries and
geographical contexts.
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Toljaga-Nikoli¢, Todorovi¢, Dobrota, Obradovi¢, and Obradovi¢ (2020) explore how sustainable principles are
being embedded into contemporary project management frameworks. Their research underscores the pivotal role
that formal project methodologies play in facilitating the incorporation of sustainability especially social
responsibility into project execution across a range of industries. The study highlights how structured approaches
enable project managers to address community impact, stakeholder inclusion, and equitable resource distribution,
thereby elevating the social dimension of sustainability to a central consideration in project planning and delivery.

Overall, the body of academic work in this area reveals a wide array of interpretations and conceptualizations of
sustainability as it applies to project management. There is a growing consensus that integrating sustainability is
no longer optional but a critical component for ensuring long-term project viability, stakeholder satisfaction, and
alignment with global environmental and social objectives. As such, sustainability is increasingly viewed as a
strategic driver that enhances not only the success of individual projects but also contributes to broader
organizational resilience and societal advancement. Together, these scholarly contributions demonstrate that
sustainability in project management is not a one-dimensional concept but rather a multifaceted framework that
can shape and redefine what success looks like. The literature clearly points to the necessity of integrating
sustainability principles into project design, decision-making, and delivery as a means to achieve not just
immediate goals, but also enduring value for stakeholders and society at large.

2.3. Analysis of Diverse Frameworks for Embedding Sustainability into Project Management Practices.

The incorporation of sustainability principles into project management has garnered growing scholarly attention,
resulting in the formulation of diverse theoretical frameworks aimed at equipping project managers with tools to
embed sustainable practices into their operations. These frameworks are intended not only to help achieve short-
term project objectives but also to foster broader environmental, social, and economic benefits, thereby aligning
projects with long-term global sustainability targets. This section of the literature review critically evaluates key
models and theories developed to support the integration of sustainability into project management processes.

Madureira et al. (2022), as part of the Erasmus+ Think Twice initiative, introduced a forward-thinking paradigm
known as the Project Management Triple Sustainability Cube. This conceptual model reimagines the role of the
project manager in the context of sustainability. It is structured around the "triple bottom line" approach
encompassing environmental stewardship, social responsibility, and economic viability and links these
sustainability pillars with human dynamics, organizational processes, and innovative project solutions. The model
serves as a comprehensive guide, promoting sustainability integration throughout every phase of the project
lifecycle.

Similarly, Zhou, Alcala, and Yepes (2021) propose a globally applicable framework specifically designed for
sustainable project management within the engineering sector. Their model is developed through a multi-method
approach, including a systematic literature review, algorithmic modeling, and real-world case studies. It addresses
the notable research gap in sustainable engineering project management by laying a theoretical foundation for a
novel system that merges sustainability and project execution. The framework is particularly relevant for the
construction industry, where environmental and social impacts are significant, and the need for sustainable
practices is urgent.

Silvius and Schipper (2022) examine the influence of sustainability on project success, advancing a conceptual
model that maps how various sustainability dimensions intersect with key performance indicators. Their findings
suggest a strong correlation between sustainability and non-traditional success metrics such as stakeholder
engagement, long-term viability, and effective project governance. Their model shifts the success narrative
beyond the confines of time, scope, and cost, toward a more holistic understanding of value creation and project
impact.

In another notable contribution, Moreno-Monsalve et al. (2022) explore the connection between sustainable
development principles and project outcomes through empirical research involving companies in Colombia. Using
structural equation modeling (SEM), they demonstrate that sustainability-oriented projects are more likely to
create enduring value. Their results underscore how variables such as project relevance, societal impact, and
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operational effectiveness contribute significantly to overall success when viewed through the lens of sustainable
development.

Taken together, these frameworks and models deepen our understanding of how sustainability can be
systematically woven into the fabric of project management. They provide actionable insights and strategic
direction for organizations and project leaders aiming to design and implement initiatives that are not only efficient
and successful but also socially equitable and environmentally responsible. Through these lenses, project
management evolves from a discipline of delivery to one of enduring value creation and responsible impact.

2.4. Theoretical Frameworks

The examination of theoretical frameworks and models plays a critical role in literature reviews, especially when
seeking to unpack intricate concepts and multifactorial issues. In the discipline of project management, the
growing complexity of sustainability-related challenges has prompted scholars and practitioners to adopt a variety
of theoretical lenses to facilitate better understanding and effective application. This section delves into a selection
of these frameworks, shedding light on their contributions to the evolving dialogue around sustainable project
management.

Milat, Bauman, and Redman (2015) emphasize the importance of theoretical foundations when assessing the
broader impact of research, particularly within the realm of public health. Their narrative review consolidates
conceptual tools and methodological approaches that can measure how research informs policy and practice.
Although situated in a different field, the structure and rigor of their approach offer valuable parallels for project
management, particularly in evaluating how sustainability efforts influence project outcomes and stakeholder
engagement over time.

Similarly, Bergeron et al (2017), undertake a systematic review to examine the theoretical underpinnings of
capacity-building initiatives. Their findings demonstrate the role of established models and frameworks in
supporting the design and execution of interventions. The relevance to project management is evident, as such
frameworks can guide project teams in strengthening organizational capacity, aligning project goals with
sustainability criteria, and fostering continuous improvement in performance.

Marton and Choo (2012), in their exploration of theoretical approaches to studying online health information
behavior, provide insights into the application of theory-driven methodologies. Although their focus is on
behavioral patterns in digital environments, the analytical methods they use can be adapted to understand how
various stakeholders perceive, support, or resist sustainability practices within project contexts offering a
behavioral dimension to sustainable project execution.

Green (2014), adds another layer of analysis by addressing the conceptual ambiguity often found in qualitative
research. Her critique of the interchangeable use of terms such as "theoretical framework" and "conceptual model"
draws attention to the necessity of precise language and structure in research design. This perspective is especially
relevant to project management literature, where conceptual clarity ensures that sustainability initiatives are
evaluated within coherent and academically grounded frameworks.

The reviewed literature reflects a rich tapestry of theoretical tools that support the integration and evaluation of
sustainability within project management. These models not only help structure complex analyses but also deepen
the collective understanding of how sustainable practices can be embedded into project lifecycles. By employing
these frameworks, researchers and practitioners alike can more effectively assess impacts, align strategic goals,
and navigate the multifaceted nature of sustainability in modern project environments.

2.5. Case Studies and Practical Implementations of Sustainability in Project Management

Understanding how sustainability is operationalized within the realm of project management requires more than
theoretical knowledge; it demands an examination of real-world applications and case-specific insights. Case
studies serve as essential tools in bridging the gap between conceptual frameworks and practical implementation.
They reveal not only the successes but also the challenges and lessons encountered in the journey toward
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sustainable project delivery. This section presents a critical review of notable case studies that highlight how
sustainability principles are applied in various project management contexts across different sectors.

In a study by Molaei, Hertogh, Bosch-Rekveldt, and Tamak (2020), the researchers explore how sustainability
considerations are embedded into the early stages of infrastructure projects, particularly highway construction in
the Netherlands. Through a methodical analysis combining literature review and qualitative cross-case study of
three highway projects, they identify crucial enablers and barriers to sustainability integration. The study
introduces a practical model designed to facilitate the coordination of project roles and responsibilities,
emphasizing alignment with the triple bottom line of economic, environmental, and social dimensions. Their
findings underscore the importance of stakeholder collaboration and structured decision-making in driving
sustainable outcomes in complex infrastructure projects.

Shah and Ganji (2019) examine the adoption of sustainable project management practices within social enterprises
an often overlooked but critical area. Their research sheds light on the limitations faced by both for-profit and
nonprofit organizations when implementing sustainable strategies, especially in the absence of formal
sustainability infrastructure. By investigating real-life organizational behavior and project challenges, the study
identifies practical gaps and proposes directions for improving the integration of sustainable values within social
impact projects. The uniqueness of this work lies in its focus on early-stage identification of organizational
behaviors that influence sustainable project outcomes.

In another compelling case Garcia Villena et al. (2021), propose an innovative project management approach that
embeds sustainability and corporate social responsibility (CSR) into the established PMBOK® process groups.
Their structured framework leads to the creation of a Sustainability Management Plan tailored to a training
initiative. The case demonstrates how sustainability can be systematically woven into every phase of a project,
from initiation through to closing, using a multi-criteria selection method for project design and evaluation. This
approach validates the adaptability of traditional project management standards to sustainability-focused agendas.

Further expanding the toolkit available to project managers, Mrzygtocka-Chojnacka, Stanek, and Kuchta (2021),
advocate for the use of simulation techniques during the project definition phase. Their case study reveals how
simulation can support stakeholder engagement by facilitating consensus on expected value and outcomes. By
forecasting potential scenarios and implementation strategies, the approach enables project teams to make
informed decisions that enhance value delivery and project success. The integration of simulation at such an early
stage proves to be a valuable asset in aligning sustainability goals with project objectives.

Collectively, these case studies highlight the multifaceted nature of sustainable project management. They
illustrate how different methodologies ranging from stakeholder modeling and simulation to CSR integration and
behavior analysis can be leveraged to embed sustainability across project lifecycles. For practitioners and
organizations, these examples provide actionable insights and tested strategies that support the pursuit of long-
term success, social impact, and environmental stewardship in project execution.

2.6. Analysis of Case Studies Showcasing the Implementation of Sustainable Practices in Real-World
Project Environments.

The implementation of sustainable practices in real-world project environments stands as a vital focus area within
the discipline of project management. Through the lens of empirical case studies, researchers and practitioners
gain concrete insights into how sustainability principles are translated from theoretical ideals into actionable
strategies across diverse project settings. These case studies do more than document outcomes they uncover the
nuances, challenges, and adaptive processes that shape the success or failure of sustainability initiatives. This
section critically reviews several real-world case studies that showcase the application of sustainability in project
management, drawing attention to practical lessons and replicable models.

In a compelling study, Chatty, Harrison, Ba-Sabaa, Faludi, and Murnane (2022) explored how sustainable design
practices can be effectively embedded into the product development (PD) workflows of an engineering
consultancy firm. Employing a human-centered design approach, the researchers co-developed a modular and
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reusable framework tailored to reflect key sustainability factors such as environmental hotspots, PD process
stages, and client-specific sustainability goals. This co-creation model not only enhanced stakeholder engagement
but also improved the adoption and long-term retention of sustainable practices, demonstrating that participatory
design can act as a catalyst for cultural and procedural shifts within organizations.

Yunus, Handan, and Riazi (2020) contributed a case-based evaluation of the Guidelines for Sustainable
Construction of Industrialized Building Systems (GSCIBS), applying them in actual construction projects across
Malaysia. By using qualitative methods, including semi-structured interviews and document analysis, the study
validated the practical applicability of the GSCIBS and identified areas for improvement. Their findings
underscored the role of decision-support tools in guiding sustainability practices during construction and
emphasized the need for contextual adaptability when implementing generalized sustainability frameworks in
specific regional and industrial contexts.

In the education sector, Fleaca, Fleacd, and Maiduc (2023) examined how sustainability can be mainstreamed into
business engineering curricula through the application of structured design methodologies. They employed tools
such as functional decomposition and the SIPOC (Suppliers, Inputs, Processes, Outputs, Customers) model to
map and optimize teaching processes within a real-world instructional project. The outcome was a process-
oriented framework for embedding sustainability concepts into academic programs, offering a replicable model
for curriculum developers seeking to make sustainability a core educational objective.

Turning to transport infrastructure planning, Eckersten, Gunnarsson-Ostling, and Balfors (2022) studied the
application of the Strategic Choice of Measures (SCM) methodology during the early planning phases of major
transport projects in Sweden. Adopting a systems-thinking approach, the researchers conducted observations and
document analysis to understand how SCM facilitated the alignment of transport and land-use planning with
environmental and community objectives. The study revealed that effective sustainability integration in such
contexts depends heavily on managing diverse stakeholder perspectives and building a unified vision underscoring
the value of inclusive planning processes in achieving sustainable infrastructure development.

Collectively, these case studies illuminate the diverse contexts in which sustainability principles can be applied
from product design and education to construction and urban infrastructure. Each study provides evidence based
strategies, decision-making frameworks, and participatory models that can guide project managers in embedding
sustainability within their operations. As organizations worldwide continue to face mounting pressure to align
with global sustainability agendas, these real world applications offer a roadmap for turning sustainable intentions
into impactful actions thereby ensuring not only project success but also meaningful contributions to broader
environmental and societal goals.

3. Key Dimensions of Sustainability within Project Management Practices

Sustainability in project management refers to the incorporation of environmental, social, and economic
considerations into all phases of project planning, execution, monitoring, and closure. As organizations face
growing pressure to align their activities with sustainable development goals (SDGs), project managers are
increasingly expected to deliver results that go beyond traditional success metrics like time, cost, and scope.
Instead, they are called to balance the "Triple Bottom Line" which is People (Social), Planet (Environmental),
and Profit (Economic) while ensuring long-term value creation for all stakeholders.

3.1. Environmental Considerations: Exploring the Integration of Ecological Factors into Project
Management Practices

Incorporating environmental concerns into project management practices is an essential component of advancing
sustainable development principles within organizational operations. This section of the literature review delves
into contemporary academic efforts that explore how environmental sustainability is systematically embedded
into project management processes. Drawing from empirical studies and practical frameworks, this discussion
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highlights the methodologies, challenges, and opportunities associated with integrating ecological considerations
into project execution.

Toljaga-Nikoli¢, Todorovi¢, Dobrota, Obradovi¢, and Obradovi¢ (2020) investigate how various project
management methodologies across multiple industries facilitate the assimilation of sustainability dimensions, with
a particular emphasis on environmental factors. Their research illustrates that the adoption of structured project
methodologies often creates a conducive environment for the inclusion of ecological objectives alongside
economic and social goals. The findings suggest that to effectively manage sustainability-oriented projects,
practitioners must acquire specialized competencies that extend beyond traditional project management, such as
environmental risk assessment, regulatory compliance, and resource efficiency. This underscores an urgent need
for capacity-building and education tailored to sustainable project leadership.

Meanwhile, Nikolic, Vasovié, Filipovi¢, Musicki, and Ristovic (2016) direct their attention to large-scale mining
and energy operations, where environmental impact is often profound and complex. Their research focuses on the
enhancement of Environmental Management Systems (EMS) through the application of formal project
management methodologies. Specifically, they employ network-based planning techniques, such as the Critical
Path Method (CPM), to model and streamline the various interdependent activities involved in environmental
protection. This structured planning approach enables a clearer visualization of priorities, dependencies, and
timelines, thereby facilitating more effective implementation of environmental initiatives within large industrial
projects. Their work provides a practical roadmap for integrating ecological safeguards into the core logic of
project execution, ensuring that environmental stewardship becomes an inherent element of industrial project
design and delivery.

Together, these studies emphasize the growing imperative for project management to evolve in response to
sustainability demands, particularly in addressing environmental impacts. They reveal that structured
methodologies and strategic planning tools can play a pivotal role in embedding ecological values into project
lifecycles. Moreover, they call for a paradigm shift in the professional development of project managers,
advocating for interdisciplinary skills and environmental literacy as key enablers of sustainable project outcomes.

Nikolic et al. (2016) present a strategic application of project management techniques to enhance environmental
governance within large-scale industrial settings, particularly in the mining and energy sectors. Their study
employs network-based planning tools to systematically map the structure and sequence of environmental
management activities. Through this approach, they demonstrate how the logic and structure of environmental
protection processes can be efficiently captured, coordinated, and optimized within the broader framework of
project execution. This methodological alignment allows for a more cohesive integration of ecological
responsibilities into the project lifecycle, transforming abstract sustainability goals into actionable, measurable
components of project planning.

Similarly, the research conducted by Gallo Vechi, Casteli Figueiredo Gallardo, and Teixeira (2016) addresses
environmental challenges specific to the construction sector, with a focus on small and medium-sized enterprises
(SMEs) operating in Brazil. Their work leads to the creation of a practical framework that facilitates the
identification and management of environmental aspects inherent in construction processes. By tailoring
environmental management systems (EMS) to the operational realities of SMEs, the study contributes a scalable
solution for promoting sustainability in resource-limited settings. It emphasizes the critical need for organizations
to systematically assess their environmental footprint and to institutionalize preventive measures aimed at
minimizing ecological harm.

Gupta (2021) provides a broad literature-based evaluation of the evolving dynamics between sustainability and
project management, placing significant emphasis on environmental parameters. His research underscores the
growing relevance of computational tools and predictive models in enhancing decision-making processes. By
proposing a comprehensive framework that integrates evaluative feedback loops, Gupta advocates for a responsive
system that continuously monitors and adjusts project decisions based on their environmental implications. This
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model supports long-term sustainability by ensuring that every stage of the project is aligned with ecological
resilience and strategic foresight.

Together, these studies underscore the critical role that environmental considerations play in contemporary project
management. They highlight a range of methodologies from network modeling and customized EMS frameworks
to advanced computational systems that equip project managers with the tools needed to embed sustainability into
their practices. Beyond theoretical contributions, these approaches offer practical pathways for ensuring that
environmental accountability becomes an integral part of project planning and execution, thereby reinforcing the
long-term viability and societal value of project outcomes.

3.2. Social Responsibility and Ethical Implications in Project Management

Incorporating social and ethical dimensions into project management practices is a fundamental element of
promoting sustainability in contemporary organizational contexts. This segment of the literature review
investigates how these considerations are integrated into project planning and execution, drawing on recent
empirical studies and theoretical advancements in the field.

Trocki, Juchniewicz, and Buktaha (2020) explore the evolution of socially responsible practices within the scope
of project management. Their research illustrates that social responsibility in projects has emerged as an organic
extension of organizations’ broader commitment to sustainable development. Through an analysis of multiple
perspectives from international scholars, the study establishes the role of project management as a strategic vehicle
for fostering socially responsible outcomes. Furthermore, survey data from Poland is used to highlight how the
principles of social responsibility are perceived and applied within project environments, providing concrete
examples of the practical translation of ethical values into managerial action.

In a related study, Ershadi, Jefferies, Davis, and Mojtahedi (2021) examine how environmental sustainability is
addressed within the broader scope of project portfolio management, particularly by construction firms. Their
research underscores the importance of evaluating sustainability not only at the level of individual projects but
also at the strategic level where project selection and prioritization occur. By doing so, organizations can align
their project portfolios with broader sustainable development goals. The study highlights the ethical implications
of such decisions, especially concerning contractor capacity, environmental impacts, and the promotion of
responsible corporate behavior.

Another line of inquiry focuses on how business structures can design project management practices to deliver
ecosystem services while adhering to sustainable development principles. This approach stresses the necessity of
balancing economic viability with social equity and environmental stewardship. The integration of diverse
stakeholder perspectives is presented as essential for optimizing outcomes, emphasizing long-term vision, ethical
leadership, and innovation in the planning and implementation phases of projects.

Kyriakogkonas, Garefalakis, Pappa, and Kagias (2022) propose a conceptual model that guides organizations in
embedding sustainability metrics into their project management processes. Their framework emphasizes how
adopting sustainability-based decision-making enhances an organization’s accountability and reinforces its
positive contributions to society and the environment. This model illustrates that sustainability is not merely a
supplementary concern but a core component of ethical project governance and strategic effectiveness.

3.3. Examination of Social and Ethical Dimensions in Sustainable Project Management

The incorporation of social and ethical considerations within the field of project management plays a crucial role
in advancing sustainable development. These aspects span a wide spectrum, including the involvement of
stakeholders, societal impact assessments, ethical leadership, transparency in decision-making, and corporate
social responsibility. This portion of the literature review delves into how these values are operationalized within
project management frameworks, drawing on recent empirical and theoretical contributions.

Toljaga-Nikoli¢, Todorovi¢, Dobrota, Obradovi¢, and Obradovi¢ (2020) offer an in-depth investigation into how
sustainability elements, particularly the social dimension, are embedded into project management approaches

361



Tuijin Jishu/Journal of Propulsion Technology
ISSN: 1001-4055
Vol. 46 No.3 (2025)

across different sectors. Their findings reveal that while sustainability-oriented methodologies provide a
foundation for socially responsible practices, project managers often encounter considerable obstacles in applying
these principles effectively. The study stresses the importance of equipping professionals with the knowledge and
competencies necessary to lead projects that align with sustainable and ethical standards.

In another study, Silva, Rincon-Gonzalez, and Diez-Silva (n.d.) examine how project managers in Colombia’s
construction industry perceive and apply sustainability concepts. Utilizing the maturity model developed by Salem
Azahrani, their research uncovers a generally low level of sustainability maturity among practitioners, with a
noticeable skew toward economic goals over environmental and social objectives. This imbalance reflects the
broader challenges of embedding comprehensive sustainability thinking into practical project execution.

Further enriching this discourse, Armenia, Dangelico, Nonino, and Pompei (2019) conducted a systematic review
of existing academic literature to map the evolution and current status of sustainable project management. Their
study introduces a conceptual model that synthesizes several core elements vital for sustainability integration,
including corporate strategies, resource optimization, life cycle analysis, active stakeholder participation, and
mechanisms for continuous organizational learning. This framework provides a structured lens through which
organizations can assess and enhance the sustainability performance of their projects.

Just and Just (2020), approaches the issue from a risk management perspective, considering how sustainability
influences both business outcomes and project delivery. The research highlights the delicate act of balancing
economic, environmental, and social considerations within project lifecycles. It further explores how
sustainability introduces complex trade-offs, often requiring managers to navigate temporal and spatial dilemmas.
The study underlines the need for agile thinking and systemic awareness to meet evolving expectations related to
responsible development.

Overall, these studies collectively underscore the importance of integrating social justice, ethical accountability,
and community-oriented thinking into the core of project management. They provide actionable insights into the
barriers and enablers of sustainable practice, illustrating the necessity for structured training, supportive
organizational cultures, and well-defined frameworks. For project managers striving to achieve long-term impact,
these findings serve as a valuable foundation for aligning their practices with the broader goals of social equity
and ethical responsibility.

3.4. Economic Viability and Sustainability in Project Management

Economic sustainability represents a foundational pillar of sustainable project management, focusing on the long-
term financial health, cost-effectiveness, and value creation of projects. It not only ensures that projects remain
profitable and resource-efficient but also that they contribute meaningfully to the economic growth and prosperity
of stakeholders, organizations, and the wider society. This section explores how economic sustainability is woven
into project management practices, supported by current academic research and practical frameworks.

Kirchhof and Brandtweiner (2011) shed light on the transformative potential of embedding sustainability into
project management by advocating for a balanced focus on ecological, social, and economic dimensions. Their
study underscores that integrating these pillars can generate added value for organizations, particularly when
sustainability is treated not as a constraint but as a strategic enabler. Their findings reinforce the argument that
sustainable project outcomes must include strong economic foundations to deliver lasting benefits.

Toljaga-Nikoli¢, Todorovi¢, Dobrota, Obradovi¢, and Obradovi¢ (2020) further enrich this discourse by analyzing
how sustainability principles are adopted across various industries through project management methodologies.
Their research indicates that while environmental and social factors are gaining traction, the economic aspects
such as budget control, return on investment, and long-term financial planning are equally vital. The study also
identifies a growing need for project professionals to develop specialized knowledge and competencies to manage
the economic dimensions of sustainability effectively.

Madureira et al (2022), introduce the Project Management Triple Sustainability Cube, an innovative conceptual
model that integrates the environmental, social, and economic vectors of sustainability. This model encourages
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project managers to align their strategies with sustainability principles throughout the entire project lifecycle from
planning and execution to closure. By focusing on people, processes, and innovative practices, the model
empowers managers to enhance project resilience and optimize economic outcomes.

Wozniak (2021) offers a sector-specific perspective by examining sustainable practices in the context of IT project
management. The study emphasizes the economic implications of tailoring project methodologies to align with
client profiles, arguing that this alignment significantly enhances client satisfaction and project performance. By
integrating sustainability from the client engagement phase onward, organizations can achieve better economic
outcomes while fostering stronger, more trust-based relationships.

Collectively, these studies underline the indispensable role of economic sustainability in ensuring the longevity,
efficiency, and value generation of projects. They reveal that achieving economic sustainability requires a holistic
approach that balances financial prudence with environmental stewardship and social accountability. For project
managers, this means moving beyond short-term gains to embrace a broader vision that supports sustained
economic impact and organizational growth.

Economic sustainability in the realm of project management is not merely about balancing budgets or maximizing
profit margins. It involves the strategic alignment of financial viability with long-term economic development
goals, while ensuring that projects generate enduring value for all stakeholders without compromising their
financial well-being. This section delves into the practical implementation of economic sustainability within
diverse project environments, highlighting contemporary insights and research findings.

Petrelli, Junior, Ignacio, Rampasso, Anholon, and Bortolotto (2023) present a compelling analysis of how
construction practices influence sustainability within the construction industry. Drawing from a survey of 80
experienced project managers, the study evaluates how sustainable management techniques perform across
economic, environmental, and social metrics. The results reveal a nuanced reality while some practices positively
contribute to economic sustainability, others may inadvertently hinder it, particularly those involving resource
allocation and pollution control. This suggests that economic sustainability must be carefully calibrated to avoid
unintended financial consequences while still aiming for holistic sustainability outcomes.

Martens and Carvalho (2017) bring further clarity through a systematic literature review and empirical survey,
identifying critical components that support economic sustainability in project management. Their framework
includes four major pillars: the Sustainable Innovation Business Model, Stakeholder Management, Economic and
Competitive Advantage, and Resource-Conscious Environmental Policies. These findings emphasize the
necessity of harmonizing profitability with innovation, stakeholder interests, and environmental responsibility
demonstrating that economic success should never occur in isolation. In an application-focused exploration,
Martens and Carvalho also examine how sustainability principles are integrated into project management in the
food service sector. Their study, which includes interviews and analysis of project documentation, introduces a
pilot evaluation tool aimed at systematically assessing sustainability performance. Interestingly, their results
indicate a prevailing trend where economic objectives often take precedence over environmental and social goals.
This highlights an urgent need to recalibrate the balance among sustainability pillars in order to achieve truly
integrative project success.

Adding depth to the conversation, Lima, Fernandes, and Tereso (2023) conduct a robust Systematic Literature
Review (SLR) to identify sustainable innovation practices within Small and Medium-Sized Enterprises (SMEs).
Their work catalogues 166 innovation practices, 86 sustainability initiatives, and 61 associated benefits. Beyond
economic growth, the study emphasizes how sustainability and innovation intersect to support the broader societal
role of SMEs. The research advocates for embedding sustainable economic practices into the very core of SME
operations not as a compliance measure, but as a strategic imperative.

These collective insights reinforce a key conclusion: economic sustainability in project management demands an
integrated, forward-looking approach. It's not enough to focus solely on profit or cost-efficiency; project leaders
must also anticipate long-term implications, foster innovation, engage stakeholders, and consider ecological and
social repercussions. A truly sustainable project is one that thrives financially while enriching the broader
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ecosystem it operates within. The reviewed studies provide a wealth of strategies and frameworks that project
managers can adopt to embed economic sustainability at the heart of their practice laying the groundwork for
resilient, impactful, and enduring project outcomes.

4. Incorporating Sustainability into Project Management Practices

Integrating sustainability into project management involves embedding environmental, social, and economic
considerations throughout the project lifecycle. This includes adopting sustainable practices in planning,
execution, and monitoring, such as reducing resource consumption, promoting ethical labor practices, and
ensuring long-term economic viability. Project managers can leverage tools like sustainability frameworks,
stakeholder engagement strategies, and sustainable procurement to ensure that projects deliver value while
minimizing negative impacts on people and the planet. By prioritizing sustainability, projects not only meet
regulatory requirements but also contribute to broader global sustainability goals.

Integrating sustainability throughout the entire project lifecycle involves embedding environmental, social, and
economic considerations into every phase from project initiation through planning, execution, monitoring, and
closure. This holistic approach ensures that projects do more than achieve short-term objectives; they also promote
long-term value creation aligned with sustainable development principles. This segment of the literature review
explores how sustainability is operationalized across the project management lifecycle.

Robichaud and Anantatmula (2011), highlight the growing trend of environmentally sustainable construction and
argue for rethinking conventional project management processes to accommodate green building objectives within
budgetary limitations. Their study proposes tailored modifications to traditional workflows, outlining how specific
process changes can enhance sustainability while maintaining cost efficiency. Their framework, structured
through a comprehensive matrix, illustrates the practical steps necessary to align green initiatives with project
delivery.

Toledo, Farias Filho, Castro, Putnik, and Silva (2021) emphasize the relevance of aligning project management
practices with the United Nations Sustainable Development Goals (SDGs). Their research introduces a robust
model that identifies both enablers and barriers to sustainability integration. By employing a structural equation
modeling technique, they validate the effectiveness of this framework and advocate for widespread adoption of
project management approaches that embed sustainability as a critical success factor.

Larsson and Larsson (2019) delve into the practical challenges of applying sustainable principles in large-scale
infrastructure and construction projects. Their study underscores the importance of collaborative delivery models
commonly referred to as "partnering" in driving sustainability outcomes. Through a detailed case study, they
demonstrate how collaborative practices, rooted in organizational learning and iterative improvement, foster
sustainable project outcomes.

Toljaga-Nikoli¢, Obradovi¢, and Todorovi¢ (2022) explore how sustainable project management can facilitate co-
creation of value across stakeholders by aligning project outcomes with broader societal and environmental goals.
Their research shows that integrating sustainability into corporate and project strategies not only reduces negative
externalities but also enhances the positive impact of business initiatives on communities and ecosystems.

4.1 Overview of Integrating Sustainability all through the Project Lifecycle

In the context of growing global emphasis on sustainable development, embedding sustainability within project
management has become a vital objective. This paper explores how sustainability principles can be applied across
the entire project lifecycle, offering insights from recent scholarly research across various sectors.

The evolving intersection between sustainability and project management is particularly evident in fields such as
facilities management (FM) and project management (PM). Zahid, Klungseth, and Andersen (2023) examined the
integration of Sustainable Development Goals (SDGs) within these disciplines. Through a systematic literature
review, they developed a streamlined facility lifecycle model that highlights sustainable interventions at multiple
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phases. This model underscores the importance of embedding sustainability into each stage of a facility's
existence, from planning to operation.

In the fast-paced world of information technology, agile methodologies have emerged as key enablers of rapid
and responsive project delivery. Fagarasan et al. (2023) proposed a data-centric evaluation model that incorporates
sustainability metrics into project and portfolio assessments in agile software development. Their model aims to
boost both delivery efficiency and environmental responsibility, enhancing sustainability throughout the software
development lifecycle.

Further contributions come from Cruzado-Ramos and Brioso (2020), who applied sustainability principles to the
construction sector in Peru by combining Lean Construction and sustainability frameworks. They developed a
performance evaluation methodology that integrates the Last Planner® System with sustainability criteria.
Validated using the Delphi method and applied to real-life case studies, their approach demonstrates how Lean
practices can effectively align with sustainability goals.

Garcia-Garcia et al. (2023) introduced a comprehensive project management framework that places organizational
maintenance at the core of sustainability. Their approach emphasizes using a "quality toolbox" a set of tools aimed
at managing and steering projects toward sustainability objectives. This model positions maintenance not just as
a support function but as a strategic enabler of long-term organizational sustainability and resilience.

Integrating Sustainability in Project
Management for Infrastructure Projects
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Source: Okeke (2025)

4.2 Methods and Instruments for Advancing Sustainable Project Management
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The effective incorporation of sustainability into project management relies heavily on the strategic use of tools
and techniques that support sustainable decision-making and outcomes. This section explores a variety of tools,
frameworks, and methodologies that have been identified in academic literature as instrumental in promoting
sustainability throughout the project lifecycle.

Soares, Fernandes, and Santos (2023) undertook an extensive literature review to explore the driving forces behind
the adoption of sustainability in project management. Their study not only clarifies the motivations for integrating
sustainability but also identifies key project management frameworks and best practices that help embed
sustainability across all phases of a project. Their insights offer practical guidance for project managers striving
to align project objectives with broader sustainability goals.

In the construction sector, Gogela, Oke, and Aigbavboa (2018) examined a range of project management tools
and techniques that can enhance project performance while meeting sustainability standards. Their findings
highlight tools such as value management (or value engineering), robust feasibility studies, life cycle costing, and
the adoption of integrated project management software. These approaches contribute significantly to delivering
cost-effective and client-focused sustainable construction projects.

The work of Rahat, Ferrer, Pradhananga, and ElZomor (2022) bridges the gap between sustainability and Front-
End Planning (FEP) in infrastructure projects. Their research, which includes expert surveys and the
implementation of a Problem-Based Learning (PBL) exercise, demonstrates how early-stage planning tools can
be synchronized with sustainability rating systems like EnvisionTM. Their study underscores the importance of
FEP in fostering sustainable outcomes and the value of experiential learning in cultivating sustainability awareness
among future project managers.

Holzmann (2021) contributes to the educational dimension of sustainable project management by analyzing case
studies that incorporate sustainability challenges faced by urban communities. He emphasizes the critical role of
project management education in preparing students to tackle social and environmental issues. By embedding
sustainability-focused methods into the curriculum, educators can empower students to respond proactively to
global challenges.

Overall, the tools and techniques available for sustainable project management are comprehensive and adaptable
to various industries. From strategic planning methods and sustainability scoring systems to innovative
educational practices and digital platforms, these tools serve as essential enablers for organizations and
professionals aiming to achieve sustainable project outcomes. Their effective use not only enhances project
success but also ensures that projects contribute meaningfully to environmental stewardship, social responsibility,
and economic resilience.

5.1 Challenges in Adopting Sustainable Practices

Incorporating sustainability into project management is a growing priority across industries. However, this
transition is not without its difficulties. Numerous studies have identified a range of barriers that hinder the
seamless integration of sustainable practices throughout the project lifecycle. This section explores these
obstacles, highlighting the complexities and suggesting areas where improvements are needed.

Siew, Sepasgozar, and Akbarnezhad (2015) investigate the challenges faced in embedding sustainability within
the construction industry. Their research points to ambiguous definitions of what constitutes "sustainable
construction," inadequate performance and application of sustainability reporting tools (SRTs), slow integration
of green technologies, and poor attention to human resource management as key impediments. These issues
collectively undermine efforts to adopt sustainable practices and call for a more structured and clear approach to
defining and implementing sustainability standards.

Similarly, Ohiomah, Aigbavboa, and Thwala (2019) examine the South African construction sector, identifying
cost perceptions, lack of technical expertise, and insufficient training as major hurdles. The common belief that
green buildings are prohibitively expensive discourages stakeholders from pursuing sustainable options.
Nonetheless, their findings also emphasize that financial incentives can act as powerful motivators, especially
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when organizations are made aware of the long-term economic benefits. The study underscores the importance of
awareness campaigns and training programs to shift perceptions and enhance sustainability adoption.

Conedera, Zahid, Andersen, and Klungseth (2023) adopt a project governance lens to explore barriers within the
facilities management context. Through an extensive literature review, they group barriers into thematic categories
and analyze how each component obstructs progress toward sustainable development. Their framework highlights
both organizational and procedural shortcomings that need to be addressed to create enabling environments for
sustainability integration.

In the context of Ghanaian residential construction, Kineber, Kissi, and Hamed (2022) use advanced statistical
methods including Exploratory Factor Analysis (EFA) and Partial Least Squares Structural Equation Modeling
(PLS-SEM) to categorize sustainability barriers into four domains: management, standards, society, and
knowledge. Their findings reveal that managerial issues such as lack of leadership commitment, inadequate
planning, and resistance to change pose the most significant obstacles to implementing sustainable practices.

Taken together, these studies reveal that the path to sustainable project management is often obstructed by
systemic, technical, financial, and cultural challenges. Addressing these requires a multifaceted approach that
includes clearer definitions, more effective tools, broader training initiatives, and increased stakeholder
engagement. By acknowledging and actively mitigating these barriers, organizations and project managers can
create stronger foundations for embedding sustainability across all phases of project execution.

5.2 Prospects for Innovation and Sustainable Advancement

Despite the numerous challenges associated with integrating sustainability into project management, these
obstacles often serve as catalysts for innovation, prompting fresh thinking, novel approaches, and transformative
improvements. This section explores the potential for innovation and advancement in sustainable project
management, drawing on key research that highlights emerging opportunities across different sectors and
contexts.

Scafuto, Aratjo, Moreiras, and Kniess (2021) delve into the intersection of project management and green
innovation within sustainable textile firms. Their research reveals a surprising trend: many companies engaged in
green innovation do not employ formal project management structures in executing their innovation initiatives.
This gap represents a significant opportunity. By introducing more adaptive, flexible, and less bureaucratic project
management methodologies tailored to creative industries, these enterprises could enhance the efficiency and
scalability of their green innovation efforts, unlocking new potential for sustainable product development.

Doost Mohammadian and Rezaie (2019) advocate for a forward-thinking model of sustainable project
management as a mechanism for designing modern, livable urban spaces. Their work underscores the critical role
of innovation in accelerating the transition toward sustainability. They emphasize the need for well-designed
governance frameworks and robust urban planning to facilitate the development of cities that are not only
environmentally responsible but also improve quality of life. This opens the door for innovative policy
instruments, planning tools, and participatory governance models that embed sustainability at the heart of urban
development.

Moreno-Monsalve, Delgado-Ortiz, Rueda-Varoén, and Fajardo-Moreno (2022) investigate the correlation between
project success and sustainable development principles. Their findings suggest that aligning projects with
sustainable development goals enhances value creation by improving impact, relevance, effectiveness, and
efficiency. This reinforces the argument that sustainability should not be treated as an add-on but as an integral
component of a project’s success criteria, thereby shifting how success is conceptualized and measured in project
management practice.

Skyttermoen and Wedum (2023) explore how project maturity influences the success of innovation-driven
sustainable business models. Their longitudinal study of a leading company reveals that project maturity defined
as the capability to manage projects strategically and adaptively plays a crucial role in transforming innovative
ideas into viable, sustainable business models. The study suggests that tailoring maturity levels to the unique
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demands of each project enhances an organization’s ability to reduce waste, improve customer satisfaction, and
drive profitability, all while staying committed to sustainability goals.

Collectively, these studies illuminate the fertile ground for innovation within the realm of sustainable project
management. Opportunities range from adapting project methodologies for creative and green sectors, to
reshaping urban governance and rethinking success metrics, to strengthening organizational maturity for
sustainability-driven innovation. Harnessing these opportunities requires a willingness to challenge traditional
norms and embrace more agile, inclusive, and impact-oriented project management approaches.

6.1 Evolving Trends in Sustainable Project Management Practices

As sustainability continues to be a defining concern across global industries, the practice of sustainable project
management is evolving in both scope and sophistication. This section examines emerging trends and anticipates
future developments that are likely to shape the trajectory of sustainability practices within the domain of project
management.

Toledo, Farias Filho, Castro, Putnik, and Silva (2021) emphasize the importance of embedding sustainability
considerations and Sustainable Development Goals (SDGs) into project management frameworks as essential
elements for achieving sustainable project outcomes. Their research proposes a model that integrates
sustainability-related variables such as barriers to implementation and motivational drivers into traditional project
management methodologies. The findings underscore that broader adoption of SDG-oriented project
methodologies will be vital in ensuring sustainability is not treated as a peripheral concern but as a critical success
factor in project execution.

Similarly, Armenia, Dangelico, Nonino, and Pompei (2019) conduct a systematic literature review that contributes
a conceptual framework identifying key dimensions of sustainable project management. Their work indicates that
while the academic field is still emerging, it is steadily growing and maturing. The framework highlights future
trends such as enhanced corporate sustainability policies, more strategic resource management, life cycle thinking,
deeper stakeholder engagement, and a strong emphasis on organizational learning. These components reflect a
shift toward systemic, integrated approaches that go beyond compliance to proactively create long-term value.

In a more localized context, Apenko and Klimenko (2023) investigate sustainable project management practices
within Russian enterprises, presenting a novel methodology for assessing the maturity of sustainability integration.
Their study evaluates institutional, economic, environmental, and social indicators, and introduces a maturity
model that offers valuable insights for organizations seeking to benchmark and advance their sustainability
performance. This signals an emerging trend where maturity assessment tools will become central in evaluating
and guiding the progress of sustainability initiatives.

Looking forward, several key trends are expected to define the future landscape of sustainable project
management:

1. Deeper Integration of SDGs: Projects will increasingly be designed with explicit alignment to the
United Nations SDGs, ensuring that outcomes contribute positively to broader societal goals.

2. Proliferation of Maturity Models: As organizations seek to benchmark their progress, maturity models
will become critical in measuring, managing, and improving sustainable practices.

3. Digitalization and Data-Driven Decision Making: The use of Al, big data analytics, and smart
technologies will enhance sustainability monitoring and reporting, supporting evidence-based project decisions.

4. Stakeholder-Centric Approaches: Future project frameworks will emphasize inclusive engagement
strategies that account for social impact and community well-being.

5. Sustainability as Innovation Driver: Organizations will leverage sustainability not only as a
compliance requirement but as a core innovation catalyst, reshaping business models and project outcomes.
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The trajectory of sustainable project management points toward a more integrated, strategic, and purpose driven
approach. As sustainability transitions from being a niche concern to a mainstream imperative, project managers
will be increasingly expected to act as stewards of long-term value creation balancing environmental, social, and
economic dimensions throughout the project lifecycle.

6.2 The Impact of Technology and Digital Transformation on Sustainable Project Management

The rapid advancement of digital technologies has introduced transformative changes across industries, and
project management is no exception. In the context of sustainability, technology and digitalization have emerged
as powerful enablers, providing innovative tools and techniques to manage complex projects more efficiently
while aligning with environmental and social goals. This section discusses how digital transformation is
influencing sustainable project management practices, highlighting both the opportunities and challenges that
come with this evolution.

Cabegas (2022) explores the evolution of project management within the framework of the Fourth Industrial
Revolution, emphasizing the growing importance of digital technologies in delivering sustainable outcomes. The
study highlights that project managers must embrace emerging technologies and adopt less rigid, more agile
management techniques, particularly when dealing with projects focused on green innovation. Cabegas argues
that the integration of digital tools is essential not only for increasing project success but also for contributing
value to the economy, society, and the environment.

Sajjad et al. (2023) provide empirical evidence on the effectiveness of Industry 4.0 digitalization practices in
enhancing sustainability within the construction industry. Utilizing exploratory factor analysis (EFA) and
structural equation modeling (SEM) on survey data from China, the study confirms that digitalization through
tools like Building Information Modeling (BIM), Internet of Things (IoT), and advanced data analytics
significantly improves project sustainability performance. Their findings reinforce the notion that technology is a
key driver in operationalizing sustainable construction practices, reducing waste, and improving efficiency.

Salama and Janjusevic (2018) explore the opportunities and challenges presented by digital transformation in
project management. Comparing traditional methodologies with modern, technology-driven approaches, they
argue that project managers must develop new competencies to effectively harness digital tools. These include
data literacy, digital communication, and agile methodologies. Their research emphasizes that the future of
sustainable project management hinges on the ability of professionals to master and apply cutting-edge
technologies.

Gusakova and Pavlov (2020) analyze project management practices in large-scale construction projects, focusing
on both domestic and international case studies. They identify the integration of digital tools as a critical factor in
overcoming organizational and technological complexities in such projects. Their study recommends the adoption
of project management information systems (PMIS), enterprise resource planning (ERP), and cloud-based
collaboration platforms to support sustainable and scalable project execution. As the digital landscape continues
to evolve, it becomes imperative for project managers to remain agile, continuously update their technological
skills, and strategically integrate digital tools into project planning and execution. Doing so will not only improve
project efficiency and cost-effectiveness but also strengthen the alignment between project outcomes and broader
sustainability goals.

7. Conclusion

This comprehensive assessment of sustainable project management underscores its growing significance as both
a strategic necessity and an ethical responsibility in the contemporary project landscape. The integration of
sustainability into project management is no longer optional. Sustainability intersects with all three core pillars of
project management: environmental stewardship, social responsibility, and economic viability. Together, these
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dimensions demand a holistic and integrated approach to managing projects that goes beyond traditional success
metrics.

Environmental sustainability calls for conscientious resource management, waste reduction, and pollution
prevention to ensure long-term ecological viability. Simultaneously, social sustainability emphasizes stakeholder
engagement, community wellbeing, and ethical governance factors critical for maintaining a project’s legitimacy
and social license to operate. Economic sustainability ensures that projects deliver enduring financial value and
contribute to broader economic development without compromising future resource availability.

Technology and digitalization have emerged as pivotal enablers in advancing sustainable project management.
The advent of the Fourth Industrial Revolution, characterized by innovations such as the Internet of Things (IoT),
Artificial Intelligence (AI), and Building Information Modeling (BIM), is revolutionizing project execution. These
technologies enhance efficiency, facilitate informed decision-making, optimize resource use, and improve
stakeholder communication all of which are crucial for achieving sustainable outcomes.

Nevertheless, the path to fully integrating sustainability into project management is fraught with challenges. These
include a lack of standardized definitions, insufficient adoption of green technologies, limited expertise, and
inadequate training. Such barriers, if left unaddressed, can impede the broader transition towards sustainable
project practices. Overcoming them will require coordinated efforts from all stakeholders project managers,
organizations, industry leaders, educational institutions, and policymakers. Despite these obstacles, the potential
for innovation and growth in sustainable project management is immense. The evolving nature of global
challenges, such as climate change and social inequities, is spurring the development of new frameworks,
methodologies, and tools that embed sustainability at the core of project planning and execution. The growing
influence of global sustainability agendas such as the United Nations Sustainable Development Goals (SDGs)
further amplifies this momentum, guiding the transformation of project management practices worldwide.

As the field continues to evolve, the future of sustainable project management appears promising. The increased
awareness and prioritization of sustainability are catalyzing systemic change, enabling the development of
forward-looking strategies and technologies. Project managers must now embrace continuous learning,
adaptability, and innovative thinking to stay ahead in this dynamic landscape. Sustainable project management
represents the future of responsible and effective project delivery. By aligning project objectives with
environmental, social, and economic considerations and by leveraging the transformative power of technology
project managers can achieve more than just timely, cost effective project completion. They can also contribute
meaningfully to the long-term sustainability and well-being of the planet and its people. The challenge lies not in
recognizing this imperative, but in rising to meet it.
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