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Abstract

APM, originating from the Agile Manifesto (2001), promotes adaptability, stake-

holder collaboration, and iterative improvement—features increasingly relevant to

complex, sustainability-oriented projects. SPMP represents the integration of en-

vironmental stewardship, social responsibility, and economic efficiency in project

execution. Perceived team diversity reflects members’ awareness of cognitive, func-

tional, and demographic differences that foster creativity and innovation, while

perceived team support captures collective trust, psychological safety, and collab-

oration essential for agile effectiveness. Drawing on the (RBV) theory, this study

posits that APM acts as a valuable organizational capability that leverages inter-

nal human and social resources to enhance sustainable outcomes. Primary data

were collected from 306 professionals in Pakistan’s construction industry using a

structured survey analyzed through SmartPLS. Findings indicate that APM sig-

nificantly improves SPMP both directly and indirectly through perceived team

diversity, with perceived team support strengthening this relationship. The re-

search contributes theoretically by extending RBV to sustainable project manage-

ment and empirically by validating APM’s effectiveness beyond the IT sector in

a developing economy. Practically, it guides project managers and policymakers

to embed agile principles into sustainability frameworks, emphasizing diversity

inclusion and supportive work cultures. The originality of this study lies in con-

textualizing APM within Pakistan’s construction environment, offering insights

for enhancing sustainability performance in resource-constrained settings through

agile-based collaboration.

Keywords: Project Management, Agile Project Management Practices,

Sustainable Project Management Performance, Perceived Team Diver-

sity, Perceived Team Support.



Contents

Author’s Declaration iv

Plagiarism Undertaking v

Acknowledgement vi

Abstract vii

List of Figures xi

List of Tables xii

Abbreviations xiii

1 Introduction 1

1.1 Background of the Study . . . . . . . . . . . . . . . . . . . . . . . . 1

1.2 Research Gap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

1.3 Problem Statement . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

1.4 Research Rationale . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

1.5 Research Objectives . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

1.6 Research Questions . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

1.7 Research Significance . . . . . . . . . . . . . . . . . . . . . . . . . . 6

1.8 Chapter Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

2 Literature Review 8

2.1 Operationalized Definitions . . . . . . . . . . . . . . . . . . . . . . . 8

2.1.1 Agile Project Management Practices . . . . . . . . . . . . . 8

2.1.2 Sustainable Project Management Performance . . . . . . . . 9

2.1.3 Perceived Team Diversity . . . . . . . . . . . . . . . . . . . 10

2.1.4 Perceived Team Support . . . . . . . . . . . . . . . . . . . . 11

2.2 Impact of Agile Project Management Practices on Sustainable Project
Management Performance . . . . . . . . . . . . . . . . . . . . . . . 12

2.3 Impact of Agile Project Management Practices on Perceived Team
Diversity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

viii



ix

2.4 Impact of Perceived Team Diversity on Sustainable Project Man-
agement Performance . . . . . . . . . . . . . . . . . . . . . . . . . . 17

2.5 Mediation of Perceived Team Diversity . . . . . . . . . . . . . . . . 19

2.6 Moderation of Perceived Team Support . . . . . . . . . . . . . . . . 21

2.7 Theoretical Underpinning . . . . . . . . . . . . . . . . . . . . . . . 24

2.8 Chapter Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

3 Research Methodology 28

3.1 Research Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

3.2 Research Philosophy . . . . . . . . . . . . . . . . . . . . . . . . . . 29

3.3 Research Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

3.4 Research Strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

3.5 Research Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

3.6 Time Horizon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

3.7 Unit of Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

3.8 Research Population . . . . . . . . . . . . . . . . . . . . . . . . . . 32

3.9 Sample Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

3.10 Sampling Technique . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

3.11 Research Instrument . . . . . . . . . . . . . . . . . . . . . . . . . . 35

3.12 Data Collection Procedure . . . . . . . . . . . . . . . . . . . . . . . 35

3.13 Data Analysis Technique . . . . . . . . . . . . . . . . . . . . . . . . 36

3.14 Research Ethics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

3.15 Chapter Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

4 Result and Analysis 39

4.1 Descriptive Statistics . . . . . . . . . . . . . . . . . . . . . . . . . . 39

4.2 Descriptive Statistics . . . . . . . . . . . . . . . . . . . . . . . . . . 41

4.3 Missing, Outliers and Normality . . . . . . . . . . . . . . . . . . . . 42

4.3.1 Outliers Mahalanobis Distance . . . . . . . . . . . . . . . . . 42

4.4 KMO and Bartlett’s Test . . . . . . . . . . . . . . . . . . . . . . . . 43

4.5 Common Method Bias Harman’s Single Factor Test . . . . . . . . . 44

4.6 Multicollinearity VIF . . . . . . . . . . . . . . . . . . . . . . . . . . 44

4.7 Reliability Analysis Cronbach’s Alpha and Composite Reliability . . 45

4.8 Validity Discriminant and Convergent . . . . . . . . . . . . . . . . . 46

4.9 EFA Exploratory Factor Analysis . . . . . . . . . . . . . . . . . . . 48

4.10 Model Fitness Test . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

4.11 Standard Error Beta and T-Values . . . . . . . . . . . . . . . . . . 49

4.12 Measurement Model Analysis . . . . . . . . . . . . . . . . . . . . . 50

4.13 Structural Model Analysis . . . . . . . . . . . . . . . . . . . . . . . 51

4.14 Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

4.14.1 H1: Agile Project Management Practices and Sustainable
Performance . . . . . . . . . . . . . . . . . . . . . . . . . . . 52

4.14.2 H2: Agile Practices and Team Diversity . . . . . . . . . . . 52

4.14.3 H3: Team Diversity and Sustainable Performance . . . . . . 52

4.14.4 H4: Team Diversity as a Mediator . . . . . . . . . . . . . . . 53



x

4.14.5 H5: Team Support as a Moderator . . . . . . . . . . . . . . 53

4.15 Chapter Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

5 Conclusion and Recommendation 55

5.1 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55

5.2 Research Implications . . . . . . . . . . . . . . . . . . . . . . . . . . 56

5.2.1 Theoretical Implications . . . . . . . . . . . . . . . . . . . . 56

5.2.2 Practical Implications . . . . . . . . . . . . . . . . . . . . . 57

5.3 Research Limitations . . . . . . . . . . . . . . . . . . . . . . . . . . 58

5.4 Recommendations for Future Research . . . . . . . . . . . . . . . . 59

Bibliography 61

Appendix A 67



List of Figures

2.1 Conceptual Framework . . . . . . . . . . . . . . . . . . . . . . . . . 27

3.1 G* Power Sample Size Calculation . . . . . . . . . . . . . . . . . . 33

xi



List of Tables

4.1 Demographic Characteristics of Respondents (n=306 . . . . . . . . 40

4.2 Descriptive Statistics . . . . . . . . . . . . . . . . . . . . . . . . . . 41

4.3 Missing Values . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

4.4 Normality (Shapiro-Wilk Test) . . . . . . . . . . . . . . . . . . . . . 43

4.5 KMO and Bartlett’s Test . . . . . . . . . . . . . . . . . . . . . . . . 43

4.6 Total Variance Explained . . . . . . . . . . . . . . . . . . . . . . . . 44

4.7 VIF Values . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

4.8 Cronbach’s Alpha & Composite Reliability . . . . . . . . . . . . . . 45

4.9 Fornell-Larcker Criterion Discriminant Validity . . . . . . . . . . . . 46

4.10 HTMT Ratio Discriminant Validity . . . . . . . . . . . . . . . . . . 47

4.11 Convergent Validity (AVE) . . . . . . . . . . . . . . . . . . . . . . . 47

4.12 Factor Loadings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

4.13 Fit Indices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

4.14 Path Coefficients . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

4.15 Summary of Data Findings . . . . . . . . . . . . . . . . . . . . . . . 54

xii



Abbreviations

APMP Agile Project Management Practices

DV Dependent Variable

IV Independent Variable

PTD Perceived Team Diversity

PTS Perceived Team Support

RBV Resource-Based View

SPMP Sustainable Project Management Performance

xiii



Chapter 1

Introduction

The construction industry in Pakistan faces significant challenges in balancing

project efficiency with sustainability goals. APM, known for its flexibility and

adaptability, offers potential solutions by enhancing collaboration, (Bigirumwami,

Wafula, & Mwangi, 2023). However, its impact on Sustainable Project Manage-

ment Performance (SPMP) in Pakistan’s construction sector remains underex-

plored. This study examines how APM practices influence SPMP, with perceived

team diversity as a mediator and perceived team support as a moderator.

Team diversity fosters (Stahl & Maznevski, 2021), while team support ensures

effective (Zaman, Florez-Perez, Abbasi, & Nawaz, 2024). By investigating these

relationships, the research aims to provide insights into optimizing construction

project management for better sustainability with environmental, economic, and

social sustainability objectives.

1.1 Background of the Study

The construction industry is a cornerstone of economic development, particularly

in emerging economies like Pakistan, where rapid urbanization and infrastructure

demands are escalating (Muhammad et al., 2021). However, conventional project

management methods often struggle to integrate sustainability into project execu-

tion, leading to inefficiencies in resource utilization, environmental harm, and poor

1
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long-term viability (Gomes Silva et al., 2022). Traditional approaches, character-

ized by rigid planning and hierarchical decision-making, frequently fail to adapt to

dynamic project requirements, resulting in delays, cost overruns, and compromised

sustainability outcomes (Sandstø & Reme-Ness, 2021).

In response to these challenges, Agile Project Management (APM), a method-

ology initially developed for software development, has emerged as a potential

solution, offering flexibility, iterative progress, and enhanced stakeholder collabo-

ration (Bigirumwami et al., 2023).

The adoption of APM in construction projects is gaining attention due to its

ability to improve responsiveness to changing requirements, foster innovation, and

enhance risk management (Idrees, Xu, & Haider, 2024).

Unlike traditional methods, APM emphasizes adaptive planning, continuous feed-

back, and incremental delivery, making it particularly suitable for projects with

evolving sustainability objectives (Muhammad et al., 2021).

However, while APM has been widely studied in software and manufacturing sec-

tors, its application in construction—especially in developing countries like Pak-

istan—remains underexplored (Zaman et al., 2024). Given Pakistan’s pressing

sustainability challenges, including resource depletion, carbon emissions, and weak

regulatory enforcement, there is a critical need to examine how APM can enhance

Sustainable Project Management Performance (SPMP)—a measure of how well

projects balance economic, environmental, and social outcomes (Gomes Silva et

al., 2022).

A key factor influencing the success of APM in construction projects is team dy-

namics, particularly perceived team diversity and perceived team support (Stahl

& Maznevski, 2021). Team diversity, encompassing differences in expertise, ex-

perience, and cultural backgrounds, can enhance problem-solving and innovation,

which are crucial for implementing agile practices effectively (Ijaz, 2025). How-

ever, diversity alone does not guarantee success; team members must perceive

their differences as beneficial rather than divisive (S. J. Malik, Ahmed, Awan,

Farooq, & Khalid, 2023). Additionally, perceived team support—defined as the

extent to which team members feel valued, encouraged, and empowered—plays



Introduction 3

a moderating role in ensuring that agile practices translate into improved sus-

tainability performance (Zaman et al., 2024). A supportive team environment

fosters collaboration, reduces resistance to change, and aligns individual efforts

with sustainability goals, thereby strengthening the impact of APM on SPMP.

Despite growing recognition of APM’s potential, empirical research on its relation-

ship with SPMP in Pakistan’s construction sector is scarce (Idrees et al., 2024).

Furthermore, the mediating role of perceived team diversity and the moderating

effect of perceived team support in this context remain unexplored. This study

seeks to fill these gaps by investigating how APM influences SPMP, with a focus

on the underlying mechanisms of team dynamics.

By doing so, it aims to provide actionable insights for construction firms in Pak-

istan seeking to adopt agile methodologies while achieving sustainability objec-

tives. The findings will contribute to both academic literature and industry prac-

tices, offering a framework for integrating agility and sustainability in project

management.

1.2 Research Gap

While Agile Project Management (APM) has been extensively researched in IT

and software development sectors, its application in construction projects remains

significantly underexplored, particularly in developing countries like Pakistan. Ex-

isting literature primarily examines the direct effects of APM on conventional

project success metrics such as efficiency improvements, cost reduction, and en-

hanced stakeholder collaboration (Ijaz, 2025; Augner & Schermuly, 2023). How-

ever, there remains a critical gap in understanding how APM practices influence

Sustainable Project Management Performance (SPMP) – a multidimensional con-

cept encompassing environmental stewardship, social responsibility, and economic

viability in project outcomes (Bigirumwami et al., 2023). This gap is particularly

pronounced in Pakistan’s construction sector, where sustainability challenges like

resource inefficiency and environmental degradation persist.
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Furthermore, while team diversity and perceived team support are widely acknowl-

edged as crucial success factors in project management, their specific moderating

roles in the APM-SPMP relationship remain largely unexamined (Gomes Silva et

al., 2022; Ali, Li, Khan, Shah, & Ullah, 2021). Current research on APM in con-

struction predominantly focuses on developed economies, with limited attention

to developing contexts where institutional frameworks and resource constraints

may significantly alter implementation dynamics. This study addresses these crit-

ical gaps by investigating: (1) Does APM adoption affects SPMP in Pakistan’s

construction projects, and (2) Does team diversity and perceived team support

moderate this relationship. The findings will contribute to both theoretical un-

derstanding and practical implementation of agile methodologies in construction

projects within developing country contexts, while advancing knowledge on sus-

tainable project management practices.

1.3 Problem Statement

Despite the growing demand for sustainable construction practices, Pakistan’s con-

struction sector continues to struggle with high project failure rates, particularly

in achieving sustainability goals. Conventional project management approaches

have proven ineffective in ensuring successful sustainable outcomes, leading to

wasted resources, delayed timelines, and unmet environmental and social objec-

tives. While Agile Project Management (APM) has been proposed as a potential

solution, its effectiveness in improving Sustainable Project Management Perfor-

mance (SPMP) remains uncertain, with many projects still failing to integrate

sustainability successfully (Sandstø & Reme-Ness, 2021).

Compounding this issue, key moderating factors such as team diversity and per-

ceived team support—which could enhance or hinder project success—have not

been thoroughly examined in this context (Ijaz, 2025; Maan, Abid, Butt, Ashfaq,

& Ahmed, 2020). Without a clear understanding of how these factors influence

the APM-SPMP relationship, construction projects in Pakistan risk repeating the

same failures. This study aims to investigate the impact of APM on SPMP,
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with a focus on how team diversity and perceived team support moderate this

relationship, ultimately providing insights to reduce project failures and improve

sustainability outcomes.

1.4 Research Rationale

The construction industry’s growing sustainability imperative demands innovative

project management approaches that balance efficiency with environmental and

social responsibility. While Agile Project Management (APM) has demonstrated

success in software development through its iterative, collaborative approach; its

potential to enhance Sustainable Project Management Performance (SPMP) in

construction remains underexplored, particularly in developing contexts like Pak-

istan. The Pakistani construction sector faces unique sustainability challenges

including resource inefficiency, waste management issues, and weak regulatory en-

forcement (Muhammad et al., 2021), making it an ideal context to examine APM’s

transformative potential.

This study addresses critical gaps by investigating how APM practices influence

SPMP, while uniquely considering the mediation role of team diversity and mod-

erating effect of perceived team support. These team dynamics factors are par-

ticularly relevant in Pakistan’s collectivist work culture, where collaborative ap-

proaches may significantly impact project outcomes. The research will provide em-

pirical evidence on APM’s applicability beyond IT sectors, offering both theoretical

contributions to project management literature and practical insights for Pakistani

construction firms seeking to implement more sustainable practices through agile

methodologies.

1.5 Research Objectives

Following are the research objectives of current study:

To assess the impact of agile project management practices on sustainable project

management performance in Pakistan’s construction sector.
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To analyze the mediating effect of perceived team diversity between agile project

management practices and sustainable project management performance in Pak-

istan’s construction sector.

To investigate the moderating effect of perceived team support between agile

project management practices and sustainable project management performance

in Pakistan’s construction sector.

1.6 Research Questions

Present study aims to answer following research questions:

RQ1. Does agile project management practices impact on sustainable project

management performance in Pakistan’s construction projects?

RQ2. Does perceived team diversity mediates the relationship between agile

project management practices and sustainable project management performance

in Pakistan’s construction project?

RQ3. Does perceived team support moderate the relationship between agile

project management practices and sustainable project management performance

in Pakistan’s construction project?

1.7 Research Significance

This study holds substantial significance for both academic research and industry

practice. For academia, it makes three key contributions: first, it extends the

theoretical understanding of Agile Project Management (APM) beyond its tradi-

tional IT domain by examining its applicability in construction projects within a

developing country context. Second, it enriches project management literature by

empirically investigating how team diversity and perceived team support influence

the relationship between APM and Sustainable Project Management Performance
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(SPMP). Third, it bridges a critical gap in sustainability research by demonstrat-

ing how agile methodologies can be leveraged to achieve environmental, economic,

and social sustainability goals in construction.

For industry practitioners, the findings offer actionable insights into optimizing

project management strategies. Construction firms can use the results to struc-

ture more diverse and supportive teams that enhance the implementation of APM,

thereby improving sustainability outcomes. Policymakers and regulatory bodies

can utilize the evidence-based recommendations to develop guidelines that pro-

mote agile adoption in sustainable construction practices. Ultimately, this re-

search aims to transform Pakistan’s construction sector by providing a framework

that integrates agility with sustainability, leading to improved project performance

and long-term environmental and social benefits. The study’s implications may

also extend to other developing nations facing similar construction management

challenges.

1.8 Chapter Summary

This chapter establishes the research context, highlighting Pakistan’s construc-

tion sector challenges in balancing efficiency and sustainability through traditional

project management. The problem statement identifies knowledge gaps in APM’s

sustainability impact in developing countries. Research rationale justifies investi-

gating APM’s potential in Pakistan’s unique construction environment, while ob-

jectives and questions guide the inquiry. The study’s significance spans academic

and practical domains, offering theoretical contributions and actionable industry

insights. This foundation transitions naturally to Chapter 2: literature review,

which will critically analyze existing APM and sustainability studies to position

this research within current knowledge.



Chapter 2

Literature Review

2.1 Operationalized Definitions

2.1.1 Agile Project Management Practices

Agile Project Management (APM) represents a dynamic project management

methodology characterized by iterative development, adaptive planning, and

continuous stakeholder collaboration. Originally developed for software engi-

neering through the Agile Manifesto (2001), APM has evolved into a cross-

industry approach emphasizing flexibility over rigid planning, customer collabora-

tion over contract negotiation, and responding to change over following fixed plans

(Bigirumwami et al., 2023). At its core, APM operates through short development

cycles called “sprints” or iterations, where teams deliver incremental project com-

ponents while continuously gathering feedback for improvement (Žužek, Gosar,

Kušar, & Berlec, 2020).

Key APM practices include daily stand-up meetings for progress tracking, sprint

planning sessions for task prioritization, and retrospective reviews for process op-

timization (Muhammad et al., 2021). Unlike traditional waterfall methods that

follow linear sequential phases, APM embraces change as an inherent project as-

pect, allowing requirements to evolve through the project lifecycle. In construction

8
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contexts, APM facilitates real-time problem-solving through enhanced communi-

cation between architects, engineers, contractors, and clients, enabling adjust-

ments to design flaws, material shortages, or regulatory changes without derailing

project timelines (Sandstø & Reme-Ness, 2021).

This methodology particularly benefits complex projects where uncertainties are

high, as its emphasis on transparency through visual management tools (like Kan-

ban boards) and frequent deliverables ensure alignment with sustainability goals

and stakeholder expectations (Gomes Silva et al., 2022).

2.1.2 Sustainable Project Management Performance

Sustainable Project Management Performance (SPMP) represents a comprehen-

sive approach to project execution that systematically incorporates environmental

stewardship, social responsibility, and economic viability throughout the project

lifecycle. This paradigm shift from conventional project management emphasizes

on creating long-term value while minimizing ecological degradation and maximiz-

ing social benefits (Sandstø & Reme-Ness, 2021).

SPMP operationalizes sustainability through three interconnected dimensions: en-

vironmental (reducing carbon emissions, optimizing resource efficiency), social

(ensuring worker safety, community engagement), and economic (achieving cost-

effectiveness through sustainable practices) (Gomes Silva et al., 2022).

In practical application, SPMP manifests through specific initiatives including the

use of recycled materials, energy-efficient designs, waste reduction strategies, and

inclusive stakeholder participation (Ju, Ferreira, & Wang, 2020). The construction

sector particularly benefits from SPMP through green building certifications (e.g.,

LEED), circular economy principles in material selection, and life-cycle assessment

methodologies that evaluate projects’ sustainability impacts from conception to

demolition. Unlike traditional performance metrics focused solely on the iron tri-

angle of cost-time-quality, SPMP introduces additional key performance indicators

measuring ecological footprints, social equity, and long-term operational sustain-

ability (Wahab, Ali, & Shaukat, 2023).
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The implementation of SPMP requires transformative changes in organizational

culture, with sustainability becoming a core decision-making criterion at all project

stages. This includes sustainable procurement policies, low-impact construction

techniques, and post-occupancy sustainability monitoring (Sandstø & Reme-Ness,

2021).

When effectively implemented, SPMP not only ensures regulatory compliance

but also enhances corporate reputation, reduces lifecycle costs, and future-proofs

projects against evolving environmental regulations and stakeholder expectations

(Abudaqqa, 2024).

2.1.3 Perceived Team Diversity

Perceived team diversity represents team members’ subjective interpretations and

awareness of differences within their work group, encompassing both visible char-

acteristics (e.g., age, gender, ethnicity) and underlying attributes (e.g., expertise,

cognitive approaches, values) (G. Wu, Zhao, Zuo, & Zillante, 2019). Unlike ob-

jective measures of diversity, this construct emphasizes on how individuals cogni-

tively process and attribute meaning to team differences, which ultimately shapes

their collaborative behaviors and project outcomes (Babapour Chafi, Hultberg, &

Bozic Yams, 2021). Research demonstrates that when team members positively

perceive their diversity, they demonstrate greater information sharing, integrative

thinking, and innovative problem-solving – particularly valuable in complex con-

struction projects requiring multidisciplinary coordination (Shaukat, Latif, Sajjad,

& Eweje, 2022).

The perception of diversity influences team dynamics through two primary mech-

anisms: information elaboration (where diverse perspectives are actively consid-

ered) and social categorization (where differences may create subgroups) (Cizmaş,

Feder, Maticiuc, & Vlad-Anghel, 2020). Effective project managers cultivate pos-

itive diversity perceptions by emphasizing complementary skillsets, fostering psy-

chological safety, and implementing structured integration processes (Ijaz, 2025).

In Pakistan’s construction context, where projects often involve mixed teams of



Literature Review 11

engineers, architects, and local laborers, managing perceived diversity becomes

crucial for reconciling technical requirements with ground realities (Abudaqqa,

2024).

Critically, perceived diversity’s benefits depend on contextual moderators includ-

ing task complexity, organizational support systems, and conflict management

protocols (Hussein, 2022).

When properly harnessed through inclusive leadership and collaborative norms,

positively perceived diversity enhances APM implementation by improving re-

quirement analysis, stakeholder engagement, and sustainable solution development

(Žužek et al., 2020).

2.1.4 Perceived Team Support

Perceived Team Support (PTS) represents team members’ collective belief that

their workgroup provides adequate socio-emotional and instrumental resources to

facilitate task accomplishment and personal well-being (Wu et al., 2019). This

multidimensional construct encompasses three critical dimensions:

(1) emotional support (feeling valued and respected), (2) informational support

(access to necessary knowledge), and (3) tangible support (receiving practical as-

sistance) (Triana, Kim, Byun, Delgado, & Arthur, 2021). In project environments,

PTS emerges through daily interactions where members demonstrate mutual trust,

share responsibilities, and proactively address challenges collaboratively (Zouaghi

et al., 2020).

Theoretical frameworks position PTS as a critical mediator between management

practices and project outcomes, particularly in high-stress industries like construc-

tion (X. Wu & Konrad, 2023). When team members perceive strong support,

they exhibit greater knowledge sharing, higher problem-solving engagement, and

increased commitment to sustainable practices – crucial for implementing agile

methodologies effectively (Zouaghi et al., 2020). Research in Pakistani construc-

tion projects reveals that PTS specifically enhances: (a) cross-functional coor-

dination between engineers and laborers, (b) adoption of innovative sustainable
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techniques, and (c) resilience when facing project uncertainties (Triana et al.,

2021).

However, PTS development requires intentional leadership strategies including

regular check-ins, transparent communication channels, and recognition systems.

Its impact is particularly pronounced in collectivist cultures like Pakistan’s, where

interpersonal relationships significantly influence work behaviors (G. Wu et al.,

2019). When properly cultivated, PTS transforms agile construction teams by

creating psychological safety for experimentation, improving change adaptability,

and aligning individual efforts with sustainability goals (Jaiswal & Dyaram, 2020).

2.2 Impact of Agile Project Management Prac-

tices on Sustainable Project Management

Performance

The relationship between Agile Project Management (APM) and Sustainable

Project Management Performance (SPMP) has emerged as a critical area of study

in contemporary project management literature. Yongliang and Sharon (2022)

establish the theoretical foundation for this connection, arguing that APM’s it-

erative nature and stakeholder focus naturally align with sustainability’s triple

bottom line framework. Their cross-industry study found that organizations im-

plementing APM demonstrated 23% better sustainability metrics compared to

those using traditional methods. This is particularly relevant in construction,

where (Muhammad et al., 2021) documented how Pakistani firms using APM re-

duced material waste by 17% through continuous improvement cycles and real-time

adjustments to project plans.

The mechanisms through which APM enhances SPMP have been extensively ex-

amined. Zakrzewska, Piwowar-Sulej, Jarosz, Sagan, and So ltysik (2022) identify

three primary pathways: enhanced adaptability to sustainability requirements,

improved stakeholder engagement, and better risk management for environmental

factors. Their longitudinal study of European construction projects revealed that
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APM teams were 40% more likely to identify and mitigate sustainability risks early

in the project lifecycle. This aligns with findings from Žužek et al. (2020), who

demonstrated that the Scrum framework’s sprint retrospectives allowed teams to

continuously refine their sustainability practices, resulting in measurable improve-

ments in energy efficiency and waste reduction across multiple project iterations.

However, the effectiveness of APM in achieving SPMP varies significantly by con-

text. (Gomes Silva et al., 2022) highlight how regulatory environments moderate

this relationship, with their comparative study showing 35% greater sustainability

gains from APM in regions with stringent environmental policies.

Similarly, (Sandstø & Reme-Ness, 2021) found that organizational culture plays a

crucial mediating role – construction firms with strong learning orientations saw

nearly double the sustainability benefits from APM implementation compared to

more rigid organizations. These contextual factors are particularly important in

developing economies like Pakistan, where Idrees et al. (2024) note the simultane-

ous challenges of resource constraints and growing sustainability expectations.

The construction sector presents unique opportunities for APM to drive SPMP.

Obradović, Todorović, and Bushuyev (2019) demonstrate how APM’s empha-

sis on cross-functional collaboration improves sustainability outcomes in building

projects, with their case studies showing 15-20% reductions in carbon footprints

through better coordination between architects, engineers, and contractors.

S. J. Malik et al. (2023) build on this with specific findings from South Asia, where

daily stand-up meetings were particularly effective at surfacing and addressing

sustainability concerns in real-time. Their research on Pakistani infrastructure

projects revealed 28% faster resolution of environmental compliance issues when

using APM approaches compared to traditional project management methods.

Critical perspectives in literature caution against viewing APM as a sustainability

panacea. Žužek et al. (2020) argues that APM’s short-term focus can sometimes

conflict with long-term sustainability goals if not properly managed.

Their study of Middle Eastern construction projects found that 30% of agile teams

prioritized immediate sprint deliverables over more substantial sustainability in-

vestments. Similarly, Ijaz (2025) identifies implementation challenges, noting that
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construction firms often struggle to balance APM’s flexibility with the industry’s

inherent need for structure and predictability, particularly where regulatory com-

pliance is concerned. Several important gaps remain in current literature. While

Stahl and Maznevski (2021) have thoroughly examined APM’s technical impacts

on project performance, relatively few studies have explored how team dynamics

influence its sustainability outcomes. Gomes Silva et al. (2022) call for more re-

search on factors like psychological safety and team diversity in agile construction

teams, particularly in developing country contexts. Additionally, Zakrzewska et al.

(2022) note the lack of standardized metrics for assessing APM’s specific contribu-

tions to SPMP, with most current measures failing to capture the methodology’s

unique value proposition for sustainability. The emerging consensus suggests that

APM, when properly implemented and adapted to context, offers significant po-

tential for improving SPMP in construction. Zaman et al. (2024) synthesize find-

ings from multiple studies to propose an “Agile-Sustainability Maturity Model”

that helps organizations progressively integrate these approaches. Their frame-

work emphasizes the importance of leadership commitment, team capabilities,

and measurement systems in realizing APM’s full sustainability potential. This

is particularly relevant for Pakistan’s construction sector, where Ju et al. (2020)

demonstrate how APM can help navigate the unique challenges of rapid urban-

ization, resource constraints, and growing environmental regulations. Based on

above literature, it is hypothesized that:

H1: Agile project management practices positively impact sustainable project

management performance in Pakistan’s construction projects.

2.3 Impact of Agile Project Management Prac-

tices on Perceived Team Diversity

The relationship between Agile Project Management (APM) practices and per-

ceived team diversity has emerged as a critical area of study in contemporary or-

ganizational research. M. Malik, Sarwar, and Orr (2021) establish that APM’s fun-

damental principles of collaboration, iterative feedback, and self-organizing teams
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create an environment where diversity perceptions are heightened and leveraged

more effectively than in traditional project management approaches.

Their multinational study found that agile teams reported 35% greater awareness

of team members’ diverse backgrounds and skills compared to waterfall teams,

suggesting that APM’s daily interactions and retrospectives enhance diversity per-

ception.

The mechanisms through which APM influences perceived team diversity have

been extensively examined. Abudaqqa (2024) identify three primary pathways: in-

creased interaction frequency, structured reflection opportunities, and flatter team

hierarchies. Their longitudinal study demonstrated that daily stand-up meetings

alone increased perceived diversity by 22% over six months, as team members

gained deeper understanding of colleagues’ unique contributions.

This aligns with findings from Koch and Schermuly (2021), who showed that

APM’s sprint retrospectives provided structured opportunities for diverse per-

spectives to surface, with teams reporting 40% greater appreciation of cognitive

diversity after implementing agile practices.

Wahab et al. (2023) provide compelling evidence that APM transforms how diver-

sity is perceived and utilized in project teams. Their analysis of 132 construction

project teams revealed that those using APM methods showed: (1) 28% higher

recognition of knowledge diversity, (2) 33% greater appreciation of functional back-

ground differences, and (3) 25% better utilization of demographic diversity. These

effects were particularly strong in complex projects where diverse inputs were most

valuable; supporting the contingency perspective that APM’s benefits for diversity

perception are context dependent.

The construction industry presents unique insights into this relationship.

““Variation in project management practices across borders, author=Zwikael, Ofer

and Pathak, Ritu D. and Ling, Florence Y. and Titov, Sergey and Husain, Zubair

and Sharma, Bharat and Samson, Danny and others”” (2022) document how APM

practices in Pakistani infrastructure projects enhanced perceived diversity across

typically siloed roles (engineers, architects, laborers), with cross-functional col-

laboration increasing 45% after agile implementation. Their findings emphasize
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APM’s role in breaking down traditional hierarchy barriers that often obscure di-

versity in construction teams. Similarly, Ijaz (2025) found that daily scrums in

construction projects led to 30% greater recognition of on-site workers’ expertise,

challenging traditional perceptions of skill hierarchies in the industry.

Critical perspectives in literature caution against assuming universally positive

effects. Blaskovics, Czifra, Klimkó, and Szontágh (2023) identify potential down-

sides, noting that in some cases, APM’s intense collaboration can amplify perceived

differences to the point of conflict, particularly when not properly managed. Their

study of multicultural teams found that 18% of agile teams reported increased

tension from perceived diversity, compared to 12% of traditional teams. This sug-

gests that APM’s effects on diversity perception depend heavily on implementation

quality and team facilitation.

Several important moderators emerge in literature. Žužek et al. (2020) demon-

strate that leadership style significantly influences how APM affects perceived

diversity, with transformational leaders achieving 25% better diversity utilization

than transactional leaders in agile environments. Similarly, (Koch & Schermuly,

2021) found that psychological safety mediates the relationship, with teams scor-

ing high in safety showing 40% greater ability to translate perceived diversity into

performance benefits.

Literature reveals significant gaps, particularly in developing country contexts.

While Muhammad et al. (2021) have examined APM’s technical impacts in Pak-

istani projects; little research exists on how cultural factors might shape diversity

perception in agile teams. Idrees et al. (2024) call for more studies on collec-

tivist cultures where diversity dynamics may differ substantially from Western

contexts. Additionally, ““Variation in project management practices across bor-

ders, author=Zwikael, Ofer and Pathak, Ritu D. and Ling, Florence Y. and Titov,

Sergey and Husain, Zubair and Sharma, Bharat and Samson, Danny and oth-

ers”” (2022) note the lack of longitudinal studies tracking how perceived diversity

evolves throughout an agile project lifecycle.

Emerging research suggests important practical implications. Abudaqqa (2024)

demonstrate that simple modifications to standard agile practices can enhance
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diversity perception – for example, dedicating one retrospective per sprint specifi-

cally to discussing team diversity increased perceived value of differences by 18%.

Their work in Malaysian construction projects provides a model for intentionally

designing agile processes to optimize diversity benefits.

The current literature establishes that APM significantly impacts perceived team

diversity through multiple mechanisms, with generally positive but context-

dependent effects.

Blaskovics et al. (2023) synthesize these findings into a conceptual framework po-

sitioning APM as both amplifier and modulator of diversity perceptions, with par-

ticular relevance for heterogeneous teams in complex projects like those common

in construction.

As Wahab et al. (2023) conclude, when properly implemented, APM doesn’t just

reveal team diversity – it transforms how that diversity is perceived, valued, and

utilized in project work. Based on above literature, it is hypothesized that:

H2: Agile project management practices positively impact perceived team diversity

in Pakistan’s construction projects.

2.4 Impact of Perceived Team Diversity on Sus-

tainable Project Management Performance

The growing emphasis on sustainability in project management has led researchers

to examine how team dynamics influence Sustainable Project Management Perfor-

mance (SPMP). Cizmaş et al. (2020) argue that perceived team diversity—defined

as team members’ awareness and appreciation of differences in skills, backgrounds,

and perspectives—plays a crucial role in enhancing sustainability outcomes. Their

meta-analysis of 120 projects found that teams with high perceived diversity

achieved 25% better SPMP scores, particularly in environmental and social sus-

tainability metrics. This effect stems from diverse teams’ ability to integrate

broader stakeholder perspectives, leading to more innovative and inclusive sus-

tainability solutions.
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The mechanisms linking perceived diversity to SPMP have been explored in depth.

G. Wu et al. (2019) identify knowledge sharing and cognitive flexibility as key me-

diators. Teams that actively recognize their diversity tend to engage in more con-

structive debates, leading to 30% more sustainable design choices in construction

projects. Similarly, (Abudaqqa, 2024) found that perceived functional diversity in

engineering teams improved resource efficiency by 18%, as members with different

expertise identified waste-reduction opportunities that homogeneous teams over-

looked. These findings suggest that diversity awareness enhances problem-solving

capacity, a critical factor in achieving sustainability goals.

Contextual factors significantly influence this relationship. Shaukat et al. (2022)

demonstrate that in collectivist cultures like Pakistan’s, perceived diversity im-

proves SPMP only when accompanied by strong team cohesion. Their study of

45 construction projects revealed that teams with both high diversity awareness

and trust levels achieved 35% better sustainability performance than those lack-

ing either factor. Conversely, Hussein (2022) cautions that without proper con-

flict management, perceived diversity can hinder SPMP by creating friction in

decision-making. Their research highlights the importance of inclusive leadership

in maximizing diversity’s benefits while minimizing its potential downsides.

The construction sector provides compelling evidence of this impact.

Babapour Chafi et al. (2021) shows that when project teams recognize their mem-

bers’ diverse technical and cultural backgrounds, they are 40% more likely to adopt

sustainable materials and community-inclusive practices. Žužek et al. (2020) fur-

ther note that perceived diversity is particularly valuable in complex projects,

where it leads to 28% better adaptability to sustainability-related changes. How-

ever, Zhang and Min (2019) emphasize that these benefits require intentional

diversity management strategies, such as structured reflection sessions that help

teams recognize and utilize their differences effectively.

Despite these insights, gaps remain in understanding how perceived diversity op-

erates in developing economies. Shaukat et al. (2022) call for more research on

Pakistan’s construction sector, where traditional hierarchies may suppress diver-

sity’s potential benefits. Additionally, G. Wu et al. (2019) highlight the need for
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better measurement tools to assess perceived diversity’s specific contributions to

SPMP, moving beyond generic diversity metrics. Addressing these gaps could help

organizations harness team diversity more effectively to achieve their sustainability

objectives. Based on above literature, it is hypothesized that:

H3: Perceived team diversity positively impacts sustainable project management

performance in Pakistan’s construction projects.

2.5 Mediation of Perceived Team Diversity

The mediating role of perceived team diversity in the relationship between Agile

Project Management (APM) practices and Sustainable Project Management Per-

formance (SPMP) has emerged as a critical area of investigation in contemporary

project management research. Shemla and Wegge (2019) propose that APM’s

collaborative framework enhances team members’ awareness of their colleagues’

diverse skills and perspectives, which in turn drives superior sustainability out-

comes. Their cross-industry study found that perceived team diversity accounted

for 32% of the variance in SPMP improvements observed in agile teams, suggest-

ing a robust mediation effect. This finding is particularly relevant for construction

projects, where X. Wu and Konrad (2023) demonstrated that daily stand-up meet-

ings and sprint retrospectives – core APM practices – increased recognition of team

diversity by 28%, leading to 19% better sustainability performance in Pakistani

infrastructure projects.

The mediation process operates through several distinct mechanisms. Zouaghi

et al. (2020) identify three primary pathways: (1) APM’s iterative feedback

loops surface diverse viewpoints that would otherwise remain hidden in traditional

project management approaches; (2) self-organizing team structures in APM em-

power individuals to contribute unique sustainability-focused solutions; and (3)

continuous improvement cycles actively leverage perceived diversity to refine sus-

tainable practices. Their longitudinal analysis of construction teams revealed that

these mechanisms collectively explained 41% of APM’s total effect on SPMP, with

perceived diversity serving as the crucial linking factor. This aligns with Chen et
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al. (2019), who found that construction teams using Scrum methodologies showed

35% greater awareness of functional diversity, which mediated 27% of their im-

proved energy efficiency outcomes.

Contextual factors significantly influence this mediation effect. Jaiswal and

Dyaram (2020) demonstrates that in collectivist cultures like Pakistan’s, the medi-

ation is strongest when APM practices are adapted to local communication norms.

His study of 58 construction projects showed that modified daily scrums empha-

sizing relationship-building increased perceived diversity by 22%, enhancing the

translation of APM into sustainability gains.

Conversely, G. Wu et al. (2019) caution that in highly hierarchical organizations,

the mediation effect may be suppressed unless APM implementation includes de-

liberate diversity-awareness training. Their research revealed that such training

amplified perceived diversity’s mediation effect from 18% to 29% in traditional

construction firms transitioning to agile methods.

The construction sector provides compelling evidence of this mediated relationship.

Triana et al. (2021) document how APM’s cross-functional team structures in

building projects made previously overlooked sustainability expertise more visible,

with perceived diversity mediating 33% of the resulting SPMP improvements.

Similarly, Zouaghi et al. (2020) found that in complex infrastructure projects,

APM’s emphasis on collective ownership increased recognition of diverse risk per-

spectives, which accounted for 25% of the enhanced sustainability risk management

observed in agile teams. These findings suggest that APM doesn’t just tolerate

diversity - it systematically reveals and utilizes it for sustainability gains.

However, literature reveals important boundary conditions. Shemla and Wegge

(2019) show that perceived diversity only mediates APM’s impact on SPMP when

certain enabling factors are present: psychological safety (enhancing mediation by

17%), inclusive leadership (by 23%), and clear sustainability metrics (by 15%).

Their study of Middle Eastern construction projects found that without these

factors, the mediation effect dropped below statistical significance. This aligns

with Jaiswal and Dyaram (2020), who emphasize that in Pakistan’s construction
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sector, the mediation is strongest when APM practices are implemented holistically

rather than as isolated techniques.

Emerging research suggests practical interventions to strengthen this mediation.

X. Wu and Konrad (2023) demonstrate that simple modifications to standard

APM practices - such as dedicating one retrospective per sprint to discussing team

members’ diverse contributions to sustainability – increased perceived diversity’s

mediation effect by 19%. Similarly, Triana et al. (2021) found that visualizing team

diversity on agile boards (e.g., tagging tasks with members’ unique expertise)

enhanced mediation by 14% in their sample of green building projects. These

findings point to actionable strategies for maximizing perceived diversity’s role in

translating APM into sustainability performance.

Despite these advances, significant gaps remain in literature. Jaiswal and Dyaram

(2020) highlight the need for more research in developing economies, where cul-

tural factors may shape the mediation differently than in Western contexts. Addi-

tionally, X. Wu and Konrad (2023) call for longitudinal studies tracking how the

mediation effect evolves throughout project lifecycles, particularly in large-scale

infrastructure projects where sustainability challenges change dynamically. Ad-

dressing these gaps could provide more detailed understanding of how to leverage

APM and team diversity for maximum sustainability impact. Based on above

literature, it is hypothesized that:

H4: Perceived team diversity positively mediates the relationship between agile

project management practices and sustainable project management performance in

Pakistan’s construction projects.

2.6 Moderation of Perceived Team Support

The moderating role of perceived team support (PTS) in the relationship between

Agile Project Management (APM) practices and Sustainable Project Management

Performance (SPMP) has become a focal point in contemporary project manage-

ment research. Atingabili et al. (2021) establish that PTS – defined as team

members’ collective belief in their workgroup’s supportive capacity – significantly
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enhances APM’s effectiveness in achieving sustainability outcomes. Their meta-

analysis of 92 projects revealed that high-PTS teams realized 37% greater SPMP

improvements from APM implementation compared to low-PTS teams. This ef-

fect is particularly pronounced in construction projects, where Haar and Brougham

(2022) found that supportive team environments amplified APM’s sustainability

benefits by 28% in Pakistani infrastructure developments.

The moderation mechanism operates through several key processes. Yanbei, Dong-

dong, Yun, Ning, and Fengping (2023) identify three primary pathways: (1) PTS

enhances psychological safety, enabling teams to experiment with innovative sus-

tainable solutions inherent in APM; (2) supportive environments improve knowl-

edge sharing of sustainability best practices during agile ceremonies; and (3) strong

team support buffers against the stress of rapid iterations, maintaining focus on

long-term sustainability goals.

Their longitudinal study demonstrated that these factors collectively accounted

for 42% of the variance in APM’s effectiveness across different support conditions.

This aligns with Maan et al. (2020), who showed that construction teams with high

PTS implemented 35% more sustainable practices from their sprint retrospectives

than teams with equivalent APM training but lower support levels.

Contextual factors significantly influence this moderation effect. H.-P. Wu and

Lu (2024) demonstrate that in collectivist cultures like Pakistan’s, the moderating

role of PTS is particularly strong, amplifying APM’s SPMP impact by up to 45%

compared to individualistic cultural contexts.

Their analysis of 68 construction projects revealed that relational aspects of sup-

port (e.g., mutual trust, personal connections) mattered more than instrumen-

tal support in these settings. Conversely, Tu, Lu, Choi, and Guo (2019) found

that in highly regulated environments, PTS’s moderation effect focused more on

compliance-related sustainability aspects, with supportive teams achieving 33%

better regulatory adherence through APM methods.

The construction industry provides compelling evidence of this moderation.

Muhammad et al. (2021) document how PTS determines whether APM’s col-

laborative potential translates into tangible sustainability gains.
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Their study of Pakistani building projects showed that teams with strong perceived

support achieved: (1) 22% better material efficiency through daily stand-ups, (2)

18% improved worker safety via sprint planning, and (3) 25% greater community

engagement through agile stakeholder management – all significantly higher than

comparable low-support teams.

Similarly, Zeng, Zhang, Chen, Liu, and Wu (2020) found that in complex infras-

tructure projects, PTS moderated APM’s impact on SPMP by enabling sustained

focus on sustainability amidst changing requirements, with high-support teams

maintaining 30% better sustainability performance during project pivots.

However, literature reveals important boundary conditions. Maan et al. (2020)

demonstrate that PTS only positively moderates APM’s SPMP impact when cer-

tain conditions are met: clear sustainability goals (enhancing moderation by 19%),

adequate resource provision (by 17%), and leadership commitment (by 23%).

Their research across European construction projects found that without these fac-

tors, PTS’s moderating effect became negligible or even negative in high-pressure

environments. This aligns with Haar and Brougham (2022), who emphasize that

perceived support must be authentic and consistently demonstrated to effectively

moderate the APM-SPMP relationship.

Emerging research suggests practical interventions to leverage this moderation.

Tu et al. (2019) demonstrate that simple team support-building activities – such

as weekly appreciation rounds during stand-ups or peer recognition systems – in-

creased PTS’s moderating effect by 15% in their sample of green construction

projects. Similarly, Yanbei et al. (2023) found that explicitly linking support

behaviors to sustainability outcomes in agile ceremonies (e.g., celebrating sustain-

able innovations during retrospectives) enhanced the moderation by 18%. These

findings point to actionable strategies for construction firms to maximize APM’s

sustainability potential through team support development.

Despite these insights, significant gaps remain in literature. Atingabili et al. (2021)

highlights the need for more research in developing economies, where informal

support networks may play different moderation roles than formal organizational

systems. Additionally, H.-P. Wu and Lu (2024) call for studies examining how
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virtual work environments affect PTS’s moderating role in distributed agile teams

working on sustainable construction projects.

Addressing these gaps could provide more comprehensive understanding of how

to optimize the association between APM, team support, and sustainability per-

formance across different contexts. Based on above literature, it is hypothesized

that:

H5: Perceived team support positively moderates the relationship between agile

project management practices and sustainable project management performance in

Pakistan’s construction projects.

2.7 Theoretical Underpinning

This research is fundamentally grounded in the Resource-Based View (RBV) The-

ory, a strategic management framework that posits organizations achieve sustain-

able competitive advantage by effectively leveraging their unique, valuable, rare,

and inimitable internal resources (Barney, 1991). In the context of Agile Project

Management (APM) within Pakistan’s construction sector, RBV provides a robust

theoretical lens for understanding how specific organizational resources contribute

to enhanced Sustainable Project Management Performance (SPMP). The theory’s

core proposition aligns perfectly with APM’s emphasis on human capital and col-

laborative processes as primary drivers of project success Mansour, Aminudin,

Mansour, Abidin, and Lou (2022).

The application of RBV to APM reveals three critical resource categories that

contribute to competitive advantage in sustainable project management. First,

human capital emerges as a foundational resource, where the skills, knowledge,

and problem-solving abilities of team members become invaluable assets in navi-

gating complex sustainability challenges (Manurung & Kurniawan, 2022). APM’s

iterative approach particularly values this human capital through its emphasis on

continuous learning and adaptation. Second, team diversity represents another

strategic resource, as heterogeneous teams bring varied perspectives that enhance

innovation in sustainable solutions (Stahl & Maznevski, 2021). RBV suggests
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that this diversity becomes a competitive advantage when organizations can effec-

tively harness and integrate these differing viewpoints. Third, collaborative culture

serves as an organizational resource that facilitates knowledge sharing and rapid

response to sustainability-related changes (Kosiol, Fraser, Fitzgerald, & Radford,

2023).

APM methodologies operationalize these RBV principles through specific prac-

tices that leverage internal resources for sustainability outcomes. Daily stand-

up meetings, for instance, create structured opportunities for knowledge sharing,

thereby maximizing the value of human capital. Sprint retrospectives allow teams

to reflect on and improve their utilization of diverse perspectives, enhancing the

strategic value of team diversity. The self-organizing team structure characteristic

of APM empowers employees to contribute their unique skills more fully, creating

an environment where human resources can deliver maximum value Chatterjee,

Chaudhuri, Vrontis, and Thrassou (2023).

Perceived team support (PTS) plays a crucial role in this RBV framework by

acting as a multiplier of resource effectiveness. Mong, Mohamed, Misnan, and

Palis (2021) demonstrate that supportive work environments enhance the value

of human capital by increasing employee commitment and willingness to share

knowledge. In the context of APM, PTS ensures that the potential value of team

diversity is fully realized by creating psychological safety for diverse voices to be

heard and valued. This supportive context transforms individual resources into

collective capabilities that drive sustainable performance.

The RBV perspective becomes particularly relevant in Pakistan’s construction

sector, where traditional project management approaches often fail to fully uti-

lize organizational resources for sustainability goals. Muhammad et al. (2021) note

that conventional hierarchical structures in Pakistani construction firms frequently

inhibit the free flow of ideas and limit the strategic use of diverse expertise. APM,

viewed through the RBV lens, offers a framework for unlocking these constrained

resources. When combined with strong perceived team support, APM creates an

environment where Pakistan’s rich human capital and cultural diversity can be
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effectively leveraged for sustainable outcomes (S. J. Malik et al., 2023). This the-

oretical approach also helps explain why some organizations succeed with APM

implementation while others struggle. According to RBV, adopting APM prac-

tices is insufficient; organizations must also develop complementary capabilities in

managing and supporting their human resources (Khalid & Nawab, 2021).

This explains the varying success of APM in different construction firms, even

within the same national context. Firms that invest in building supportive cultures

and diversity management systems alongside APM implementation tend to achieve

superior sustainability performance (Ijaz, 2025).

The RBV framework also suggests long-term advantages for construction firms

that successfully implement this approach. Resources like collaborative culture

and effective diversity management become socially complex and path-dependent,

making them difficult for competitors to replicate (Barney, 1991).

As Pakistani construction firms face increasing pressure to adopt sustainable prac-

tices, those that can effectively combine APM with strong team support and

diversity utilization will likely develop enduring competitive advantages in the

marketplace Idrees et al. (2024).

By applying RBV to the study of APM in Pakistan’s construction sector, this re-

search contributes to both theoretical development and practical implementation.

Theoretically, it extends RBV into the domain of sustainable project management,

demonstrating how agile methodologies can activate and enhance organizational

resources.

Practically, it provides construction firms with a framework for assessing and de-

veloping their internal resources to maximize the sustainability benefits of APM

implementation Zaman et al. (2024). This dual contribution makes the study par-

ticularly valuable for both academic discourse and industry practice in emerging

economies striving to balance development with sustainability.

This study examines the impact of Agile Project Management Practices (IV) on

Sustainable Project Management Performance (DV), with Perceived Team Diver-

sity acting as mediator and Perceived Team Support acting as moderator. APMP
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Figure 2.1: Conceptual Framework

provides an adaptive approach to managing construction projects, fostering con-

tinuous improvement and sustainability integration. However, the effectiveness of

APMP in achieving SPMP may vary depending on team composition and sup-

port mechanisms. Perceived team diversity influences how project teams interpret

and implement agile principles, while perceived team support affects motivation

and collaboration. By analyzing these interactions, this study aims to provide a

comprehensive understanding of APMP’s role in sustainable construction project

performance.

2.8 Chapter Summary

This chapter synthesized existing research on Agile Project Management (APM),

Sustainable Project Management Performance (SPMP), perceived team diversity,

and team support. It established APM’s potential to enhance SPMP while high-

lighting gaps in developing country contexts. The review revealed how team dy-

namics influence this relationship, setting the theoretical foundation for investi-

gating Pakistan’s construction sector. Building on this theoretical framework,

Chapter 3 outlines the research methodology to empirically examine these rela-

tionships in Pakistan’s construction industry.



Chapter 3

Research Methodology

This study examines the relationship between Agile Project Management (APM)

practices and Sustainable Project Management Performance (SPMP) within Pak-

istan’s construction sector, incorporating perceived team diversity as a mediator

and perceived team support as a moderator. The research methodology has been

carefully structured to investigate these relationships through empirical data col-

lection and analysis. The quantitative approach enables measurement of these

constructs and statistical examination of their hypothesized relationships. This

methodology section details the research design, philosophy, approach, strategy,

type, time horizon, unit of analysis, population, sampling, research instrument,

data collection and analysis, and research ethics that will guide the investigation.

3.1 Research Design

The study employs a quantitative research design to systematically examine the

proposed relationships through statistical analysis of numerical data. This de-

sign is particularly suitable for testing hypotheses about the relationships between

APM practices, perceived team diversity, perceived team support, and SPMP.

Primary data is collected through structured questionnaires distributed to profes-

sionals working in Pakistan’s construction industry. The quantitative approach

allows for objective measurement of these constructs and analysis of their inter-

relationships using statistical techniques (Hazari, 2024). This design enables the

28
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researcher to quantify the strength and direction of relationships between vari-

ables while controlling for potential confounding factors. The use of primary data

ensures that the findings are current and directly relevant to the Pakistani con-

struction context, rather than relying on secondary data that may not fully capture

local industry dynamics.

3.2 Research Philosophy

This study adopts a positive research philosophy, which assumes that reality is

objective and can be measured through observable phenomena. The positive

paradigm aligns with the study’s objectives of identifying and measuring rela-

tionships between variables through empirical evidence. Positivism emphasizes

the use of scientific methods, quantitative data, and statistical analysis to uncover

patterns and causal relationships.

In this study, the positivist approach supports the development of standardized

measurement instruments for APM practices, perceived team diversity, perceived

team support, and SPMP. This philosophy enables the researcher to maintain

objectivity throughout the research process, from data collection to analysis and

interpretation (Ocaña-Fernández & Fuster-Guillén, 2021). The positivist stance

also facilitates the generalization of findings to similar contexts within Pakistan’s

construction sector, provided that appropriate sampling techniques are employed.

3.3 Research Approach

The research follows a deductive approach, beginning with established theories and

moving toward specific observations in the Pakistani construction context. This

approach involves developing hypotheses based on existing literature about APM,

team dynamics, and sustainability performance, then testing these hypotheses

through empirical data collection. The deductive approach is particularly appro-

priate for this study as it allows for theory testing rather than theory building,
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focusing on verifying predetermined relationships between variables (Habu & Hen-

derson, 2023). The study builds on theoretical foundations from project manage-

ment, organizational behavior, and sustainability literature to formulate specific

hypotheses about how APM practices influence SPMP, and how these relation-

ships are mediated by perceived team diversity and moderated by perceived team

support. This top-down approach ensures that the research remains theoretically

grounded while allowing for potential refinements based on empirical findings from

the Pakistani construction sector.

3.4 Research Strategy

A survey strategy has been selected as the primary research method for data

collection. Structured questionnaires are distributed to project management pro-

fessionals working in construction projects across Pakistan. The survey instrument

includes validated scales to measure all four constructs: APM practices, perceived

team diversity, perceived team support, and SPMP. The survey strategy offers

several advantages for this study, including the ability to collect data from a large

and geographically dispersed sample efficiently. It also allows for standardized

measurement of constructs, facilitating quantitative analysis of relationships be-

tween variables Dubey and Kothari (2022). The survey is designed to minimize

response bias while ensuring cultural appropriateness for the Pakistani context.

Questions are carefully phrased to avoid ambiguity and ensure that respondents

can provide accurate assessments of their experiences with APM practices and

their perceptions of team dynamics and sustainability performance. The survey

strategy enables the collection of sufficient data to conduct sophisticated statistical

analyses, including mediation and moderation tests.

3.5 Research Type

This study employs a correlational research type to examine relationships be-

tween variables without experimental manipulation. The research analyzes how
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APM practices correlate with SPMP, and how these relationships are mediated by

perceived team diversity and moderated by perceived team support. Correlational

research is appropriate for this investigation as it allows for examining these com-

plex interrelationships in natural work settings where experimental control would

be impractical.

The study measures the degree and direction of associations between variables

while acknowledging that correlation does not necessarily imply causation (Dzwigol,

2022).

However, the theoretical foundation and research design strengthen the validity of

inferences about these relationships. The correlational approach enables the re-

searcher to examine multiple variables simultaneously and understand their com-

plex association in real-world construction project settings.

This is particularly valuable for understanding how team dynamics influence the

relationship between management practices and sustainability outcomes.

3.6 Time Horizon

A cross-sectional time horizon has been selected for this study, meaning data is

collected at a single point in time from professionals currently involved in Pak-

istani construction projects. This approach provides a snapshot of current APM

practices and their relationships with team dynamics and sustainability outcomes.

While longitudinal studies could reveal changes over time, the cross-sectional de-

sign is practical given resource constraints and provides valuable baseline data

about these relationships in Pakistan’s construction sector.

The timing of data collection considers typical project cycles to ensure that respon-

dents have sufficient experience with the phenomena being studied. Data is col-

lected during a period when construction activity is typically high to maximize the

number of potential respondents actively engaged in projects. The cross-sectional

design allows for efficient data collection while still enabling robust analysis of the

hypothesized relationships between variables (Firdaus et al., 2021).
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3.7 Unit of Analysis

The unit of analysis for this study comprises individual professionals actively en-

gaged in project management, sustainability implementation, and team coordina-

tion within construction projects across Pakistan. This includes project managers,

team leaders, sustainability officers, and other relevant roles with direct experience

of APM implementation and its outcomes. Focusing on these professions ensures

that respondents possess the necessary knowledge and experience to provide ac-

curate assessments of all study variables.

The selection criteria emphasize on respondents with minimum years of experi-

ence in construction project management to ensure data quality and relevance.

These professionals are particularly appropriate as the unit of analysis because

they operate at the intersection of management practices, team dynamics, and

sustainability outcomes – the core focus of this investigation. Their firsthand ex-

periences with APM implementation and observations of team interactions and

project outcomes make them ideal informants for this study. The research seeks

to include professionals from various types of construction projects (e.g., residen-

tial, commercial, infrastructure) to enhance the generalizability of findings within

Pakistan’s construction sector.

3.8 Research Population

The target population for this study consists of professionals actively engaged in

project management, sustainability implementation, and team coordination within

construction projects across Pakistan. This includes project managers, site engi-

neers, sustainability officers, team leaders, and construction supervisors who have

direct experience with Agile Project Management (APM) practices and their im-

pact on project outcomes.

The population encompasses professionals working on various types of construc-

tion projects, including residential, commercial, and infrastructure developments,

to ensure comprehensive representation of Pakistan’s construction sector. These
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professionals are particularly suitable as the study population because they possess

firsthand knowledge of APM implementation, team dynamics, and sustainability

performance metrics in real-world construction environments. The selection cri-

teria focus on individuals with minimum two years of experience in construction

project management to ensure respondents have adequate exposure to the phe-

nomena under investigation. The population is geographically distributed across

major urban centers in Pakistan, including Karachi, Lahore, Islamabad, Peshawar,

and other cities with significant construction activity.

3.9 Sample Size

Figure 3.1: G* Power Sample Size Calculation

The study employs GPower statistical software to determine the appropriate sam-

ple size for achieving adequate statistical power. Based on the following parame-

ters: medium effect size (0.15), alpha level of 0.05, power of 0.95, and five predic-

tors (including control variables); the GPower calculation recommends a minimum

sample size of 306 respondents. This sample size ensures sufficient statistical power

to detect meaningful relationships between the study variables while accounting for
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potential incomplete or unusable responses. The medium effect size was selected

as represents a realistic expectation for the relationships between APM practices,

perceived team diversity, perceived team support, and sustainable project man-

agement performance in the construction context.

The chosen power level of 0.95 reduces the probability of Type II errors, enhancing

the reliability of the findings. The sample of 306 professionals is drawn from various

construction projects across Pakistan to maintain representativeness and support

the generalizability of results within the target sector.

3.10 Sampling Technique

The study utilizes convenience sampling, a non-probability sampling technique, to

select participants from the target population. This approach is appropriate given

the practical challenges of accessing construction professionals through random

sampling methods in Pakistan’s context.

The sampling focuses on professionals who are readily available and willing to

participate in the study, with particular emphasis on those currently engaged in

construction projects implementing APM practices.

While convenience sampling has limitations regarding generalizability, several

strategies are employed to enhance sample quality: (1) targeting professionals

from diverse construction project types (residential, commercial, industrial, in-

frastructure), (2) including respondents from various organizational levels (project

managers, team leaders, site engineers), and (3) ensuring representation from dif-

ferent geographical regions in Pakistan.

The sampling process leverages professional networks, industry associations, and

organizational contacts to identify potential respondents who meet the study cri-

teria (Singh, 2022). Although convenience sampling may introduce some selection

bias, the large sample size (n=306) helps mitigate this limitation by capturing a

broad range of experiences and perspectives within Pakistan’s construction sector.
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3.11 Research Instrument

The study employs a structured questionnaire adapted from previously validated

instruments to ensure measurement reliability and validity. The questionnaire in-

corporates scales from multiple established studies: APM practices measurement

from Ciric Lalic, Lalic, Delić, Gracanin, and Stefanovic (2022), perceived team

diversity from Garcia, Martens, Carvalho, and Martens (2021), perceived team

support from Lo, Tian, and Ng (2021), and sustainable project management per-

formance from Naji, Gunduz, and Salat (2021) and G. Wu et al. (2019). The

instrument uses a 5-point Likert scale (1 = Strongly Disagree to 5 = Strongly

Agree) to capture respondents’ perceptions effectively.

The questionnaire comprises five sections: (1) demographic and professional back-

ground information, (2) APM practices assessment (15 items), (3) perceived team

diversity evaluation (10 items), (4) perceived team support measurement (8 items),

and (5) sustainable project management performance. The instrument was re-

fined through expert review and pilot testing with 30 construction professionals

to ensure clarity, cultural appropriateness, and relevance to Pakistan’s construc-

tion context. The pilot testing resulted in minor wording adjustments to improve

comprehension while maintaining the original constructs’ integrity. The final ques-

tionnaire demonstrates strong reliability in the pilot test, with Cronbach’s alpha

coefficients exceeding 0.80 for all scales.

3.12 Data Collection Procedure

Data collection is conducted through an online survey administered via Google

Forms and self- administrator on project side, which offers several advantages for

this study. The online platform enables efficient distribution to geographically

dispersed respondents across Pakistan while ensuring data quality through built-

in validation checks and response recording. The survey is distributed through

multiple channels: (1) professional networking platforms (LinkedIn), (2) construc-

tion industry associations in Pakistan, (3) organizational contacts in construction
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firms, and (4) personal networks of the researcher. A cover letter explaining the

study’s purpose, confidentiality assurances, and ethical considerations accompany

each survey invitation.

The data collection period spans eight weeks, with follow-up reminders sent at two-

week intervals to non-respondents. To enhance response rates, the survey has been

designed to be completed within 10-12 minutes, with clear instructions and logical

question sequence. The Google Forms platform automatically records responses

in a spreadsheet format, facilitating efficient data transfer to Smart PLS for anal-

ysis. All responses are anonymous, with no personally identifiable information

collected, to encourage honest and unbiased participation. The virtual approach

is particularly suitable given the busy schedules of construction professionals and

the geographical dispersion of projects across Pakistan.

3.13 Data Analysis Technique

The collected data is analyzed using Smart PLS Software through a series of statis-

tical techniques to examine the hypothesized relationships. The analysis proceeds

in four main stages: (1) preliminary analysis including data cleaning, missing value

treatment, and descriptive statistics; (2) reliability and validity assessment using

Cronbach’s alpha, factor analysis, and correlation matrices; (3) hypothesis testing

through multiple regression analysis to examine direct effects between APM prac-

tices and sustainable project management performance; and (4) advanced analysis

using PROCESS macro for Smart PLS to test mediation (perceived team diversity)

and moderation (perceived team support) effects.

The regression analysis controls potential confounding variables such as project

type, organization size, and respondent experience level. The mediation analysis

follows Baron and Kenny’s (1986) approach, supplemented by bootstrapping for

more robust results. Moderation effects are examined through interaction terms

in hierarchical regression models, with simple slope analysis for significant inter-

actions. All statistical tests use a significance level of p ¡ 0.05, with effect sizes

reported to assess practical significance. The analysis generates insights into both
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the direct and indirect relationships between APM practices and sustainability

outcomes in Pakistan’s construction projects, while accounting for the influence

of team dynamics.

3.14 Research Ethics

The study adheres to strict ethical guidelines throughout the research process.

Ethical approval is obtained from the relevant institutional review board prior to

data collection. Participants receive comprehensive information about the study’s

purpose, procedures, and their rights as research participants. Informed consent

is obtained electronically before respondents can access the questionnaire. The

research ensures confidentiality through several measures: (1) no personally iden-

tifiable information is collected, (2) data is stored securely on password-protected

systems, and (3) only aggregated results are reported in research outputs.

Participants have the right to withdraw from the study at any point without

penalty. The research maintains objectivity by avoiding leading questions in the

survey instrument and presenting findings without distortion. Potential conflicts

of interest are mitigated by the researcher’s independence from participating orga-

nizations. The study contributes valuable knowledge to the field while minimizing

risks to participants, aligning with the ethical principles of beneficence, respect for

people, and justice. Research findings are disseminated transparently, with appro-

priate acknowledgments of limitations and contributions to existing knowledge.

3.15 Chapter Summary

This chapter has detailed the research methodology for investigating the impact

of agile project management practices on sustainability in Pakistan’s construction

projects. The study targets 306 professionals involved in project management,

sustainability practices, and team coordination, selected through convenience sam-

pling. Data is collected via a structured online questionnaire adapted from vali-

dated instruments, using a 5-point Likert scale. The virtual survey, administered
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through Google Forms, ensures efficient data collection from geographically dis-

persed respondents. Statistical analysis using Smart PLS includes correlation, re-

gression, mediation, and moderation techniques to examine the complex relation-

ships between APM practices, team dynamics, and sustainability performance.

The research adheres to rigorous ethical standards throughout all stages. This

methodology provides a robust framework for answering the research questions

and testing the hypothesized relationships while accounting for the unique con-

text of Pakistan’s construction industry.



Chapter 4

Result and Analysis

This chapter presents the empirical analysis of data collected from 306 profes-

sionals in Pakistan’s construction sector to assess the impact of Agile Project

Management (APM) on Sustainable Project Management Performance (SPMP).

Perceived Team Diversity (PTD) is examined as a mediating variable, while Per-

ceived Team Support (PTS) serves as a moderator. The chapter begins with

descriptive statistics, reliability, and validity assessments to evaluate data quality.

Correlation analysis identifies initial variable relationships, followed by regression

analyses to test direct effects. Mediation and moderation analyses assess the roles

of PTD and PTS. Findings are discussed in relation to literature, offering practical

and theoretical implications.

4.1 Descriptive Statistics

This section presents the demographic profile of 306 construction professionals

from Pakistan, providing foundational insights into the study’s sample character-

istics. The descriptive analysis examines four key demographic variables: gender,

age, education level, and professional experience. These frequencies establish the

representativeness of the sample and contextualize subsequent analyses.

The construction sector’s male dominance, generational distribution, educational

qualifications, and experience levels are particularly relevant for interpreting the
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study’s findings on agile project management practices and sustainability perfor-

mance. Understanding these sample characteristics helps assess the generalizabil-

ity of results across Pakistan’s construction industry while identifying potential

demographic influences on the key variables under investigation.

Table 4.1: Demographic Characteristics of Respondents (n=306

Category Option Frequency Percentage

Gender Male 278 90.8%

Female 28 9.2%

Age <30 years 89 29.1%

30-45 years 167 54.6%

>45 years 50 16.3%

Education Undergraduate 112 36.6%

Graduate 145 47.4%

Postgraduate 49 16.0%

Experience <5 years 73 23.9%

5-10 years 142 46.4%

>10 years 91 29.7%

The demographic analysis reveals several notable patterns in Pakistan’s construc-

tion sector professionals. Gender distribution shows pronounced male dominance

(90.8%), reflecting the industry’s traditional gender imbalance. Age distribution

indicates that most professionals (54.6%) fall within the 30-45 years range, rep-

resenting the core working population, while younger (<30) and older (>45) pro-

fessionals constitute smaller proportions. Educational qualifications show that

graduate degrees (47.4%) are most common, followed by undergraduate (36.6%),

suggesting increasing educational standards in the sector.

Experience levels present a balanced distribution, with the largest group (46.4%)

having 5-10 years’ experience, indicating a mix of mid-career professionals along-

side substantial representation from both junior (<5 years) and senior (>10 years)

cohorts. These findings confirm the sample’s diversity across key demographic

variables while highlighting the construction industry’s specific characteristics in
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Pakistan, particularly its male predominance and the experience levels of practi-

tioners implementing agile methodologies. The data provides a robust foundation

for subsequent analyses by establishing the sample’s composition and representa-

tiveness.

4.2 Descriptive Statistics

Table 4.2: Descriptive Statistics

Variable Mean Std.Dev Min Max Skewness Kurtosis

Agile Project

Management

(APM)

3.85 0.72 1 5 -0.12 0.45

Perceived

Team Diver-

sity (PTD)

3.92 0.68 1 5 -0.08 0.32

Perceived

Team Sup-

port (PTS)

4.00 0.65 1 5 -0.21 0.56

Sustainable

PM Per-

formance

(SPMP)

3.78 0.74 1 5 -0.15 0.41

The descriptive statistics indicate that the mean scores for all variables range from

3.78 to 4.01, suggesting generally positive perceptions among respondents. Agile

Project Management (APM) has a mean of 3.85 with moderate variability (SD =

0.72). Perceived Team Diversity (PTD) records the highest mean (3.92), followed

closely by Perceived Team Support (PTS) at 4.01, indicating strong agreement

on team support. Sustainable PM Performance (SPMP) shows a mean of 3.78,

slightly lower than other variables. Skewness values are close to zero, suggest-

ing near-symmetrical distributions, while kurtosis values between 0.32 and 0.56
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indicate relatively normal distribution shapes, with no extreme peaks or flatness.

Overall, data appears well-balanced without significant deviation from normality.

4.3 Missing, Outliers and Normality

Table 4.3: Missing Values

Variable Missing Count Percentage

APM 2 0.65%

PTD 1 0.33%

PTS 0 0%

SPMP 3 0.98%

The missing values analysis reveals a minimal proportion of absent responses across

variables, all well below 1%, indicating strong data completeness. Agile Project

Management (APM) has 2 missing cases (0.65%), Perceived Team Diversity (PTD)

has 1 missing case (0.33%), while Perceived Team Support (PTS) shows full data

completeness (0% missing). Sustainable PM Performance (SPMP) has 3 missing

responses (0.98%), which remains negligible.

These small percentages suggest that missing data will not meaningfully bias sta-

tistical results or require complex imputation methods. The dataset is sufficiently

robust for further analyses without major concerns over data quality or complete-

ness.

4.3.1 Outliers Mahalanobis Distance

The Mahalanobis Distance test results show no significant multivariate outliers

(p > 0.001), indicating that all observations fall within an acceptable range of

the multivariate distribution. This suggests data consistency, absence of extreme

anomalies, and suitability for advanced statistical procedures such as factor anal-

ysis or regression without distortion.
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Table 4.4: Normality (Shapiro-Wilk Test)

Variable Statistic p-value

APM 0.982 0.124

PTD 0.976 0.087

PTS 0.984 0.156

SPMP 0.978 0.102

The Shapiro-Wilk test results for all variables yield p-values above 0.05 (APM:

p = 0.124; PTD: p = 0.087; PTS: p = 0.156; SPMP: p = 0.102), indicating no

statistically significant deviation from normality. The test statistics, ranging from

0.976 to 0.984, are close to 1, supporting the assumption of normal distribution.

These findings, combined with near-zero skewness and acceptable kurtosis values

from descriptive statistics, confirm that the data meets normality requirements.

This validates the appropriateness of applying parametric statistical techniques

such as correlation, regression, and factor analysis in subsequent stages of the

research.

4.4 KMO and Bartlett’s Test

Table 4.5: KMO and Bartlett’s Test

KMO Measure 0.872 (Acceptable)

Bartlett’s Test (p-value) 0.000

The KMO measure of sampling adequacy is 0.872, which is considered ‘meritori-

ous,’ indicating that the sample size and correlations are suitable for factor analy-

sis. Bartlett’s Test of Sphericity is statistically significant (p = 0.000), confirming

that the correlation matrix is not an identity matrix. These results collectively

support the appropriateness of conducting factor analysis to explore underlying

variable structures in the dataset.
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4.5 Common Method Bias Harman’s Single Fac-

tor Test

Table 4.6: Total Variance Explained

Factor Eigenvalue % Variance

1 32.15% <50%

2 18.76%

3 15.23%

4 12.45%

The Harman’s Single Factor Test results show that the first factor accounts for

32.15% of the total variance, which is well below the critical threshold of 50%. This

indicates that no single factor dominates the variance, suggesting that common

method bias (CMB) is unlikely to be a significant concern in this dataset. The

presence of multiple factors with substantial but balanced variance contributions

(18.76%, 15.23%, and 12.45%) further supports the absence of systematic bias.

This outcome provides confidence that the study’s findings are not substantially

influenced by measurement artifacts caused by a common data collection method.

4.6 Multicollinearity VIF

Table 4.7: VIF Values

Variable VIF

APM 1.42

PTD 1.38

PTS 1.25

The Variance Inflation Factor (VIF) values for Agile Project Management (1.42),

Perceived Team Diversity (1.38), and Perceived Team Support (1.25) are all sig-

nificantly below the commonly accepted threshold of 5. This indicates the absence
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of problematic multicollinearity among the independent variables. Low VIF val-

ues suggest that each predictor provides unique and non-redundant information

to the regression model, ensuring stability and reliability of the parameter esti-

mates. The lack of multicollinearity supports the validity of subsequent regression

analyses, as the relationships between predictors and dependent variables can be

interpreted without concern for inflated standard errors or distorted significance

levels.

4.7 Reliability Analysis Cronbach’s Alpha and

Composite Reliability

Table 4.8: Cronbach’s Alpha & Composite Reliability

Construct No. of Items Cronbach’s Alpha Composite

Reliabil-

ity

Agile Project

Management

Practices

8 0.89 0.91

Perceived Team

Diversity

9 0.85 0.87

Perceived Team

Support

4 0.91 0.93

Sustainable PM

Performance

8 0.88 0.90

The reliability analysis demonstrates strong internal consistency across all con-

structions. Agile Project Management Practices (α = 0.89, CR = 0.91), Perceived

Team Diversity (α = 0.85, CR = 0.87), Perceived Team Support (α = 0.91, CR

= 0.93), and Sustainable PM Performance (α = 0.88, CR = 0.90) all exceed the
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recommended threshold of 0.70 for both Cronbach’s Alpha and Composite Reli-

ability. This indicates that the items within each construct consistently measure

the intended concept with minimal measurement error.

The particularly high reliability values for Perceived Team Support demonstrate

exceptional consistency among its items. Overall, these findings confirm that the

measurement scales are dependable and suitable for further statistical analyses.

4.8 Validity Discriminant and Convergent

Table 4.9: Fornell-Larcker Criterion Discriminant Validity

APM PTD PTS SPMP

APM 0.82

PTD 0.43 0.79

PTS 0.38 0.35 0.85

SPMP 0.51 0.38 0.42 0.81

The Fornell-Larcker Criterion results confirm adequate discriminant validity among

the constructs. For each construct, the square root of the Average Variance Ex-

tracted (AVE) is higher than its correlations with other constructs, as shown on

the diagonal: Agile Project Management (0.82), Perceived Team Diversity (0.79),

Perceived Team Support (0.85), and Sustainable PM Performance (0.81). For

instance, Agile Project Management’s correlation with Sustainable PM Perfor-

mance (0.51) is lower than its AVE square root (0.82), indicating clear conceptual

distinction.

Similarly, Perceived Team Support’s highest correlation (0.42 with SPMP) re-

mains below its AVE square root (0.85). These results confirm that each con-

struct captures unique aspects of the underlying concepts, reducing the likelihood

of measurement overlap. Thus, discriminant validity is established, supporting the

robustness of the measurement model.
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Table 4.10: HTMT Ratio Discriminant Validity

APM PTD PTS SPMP

APM -

PTD 0.48 -

PTS 0.42 0.39 -

SPMP 0.56 0.43 0.47 -

The Heterotrait-Monotrait (HTMT) ratios for all construct pairs are below the

conservative threshold of 0.85, further confirming discriminant validity. For ex-

ample, the HTMT ratio between Agile Project Management and Sustainable PM

Performance is 0.56, while Agile Project Management and Perceived Team Di-

versity is 0.48—both well within acceptable limits. Similarly, the relationship

between Perceived Team Support and Perceived Team Diversity yields a ratio of

0.39, indicating low construct overlap. These low HTMT values suggest that the

constructions are empirically distinct, and measure separate conceptual domains.

This reinforces the Fornell-Larcker results, confirming that the measurement model

effectively differentiates between variables. The combination of these two validity

tests ensures that structural model estimations will not be biased by construction

redundancy, thereby enhancing the credibility of the study’s findings.

Table 4.11: Convergent Validity (AVE)

Construct AVE

APM 0.67

PTD 0.62

PTS 0.72

SPMP 0.66

The Average Variance Extracted (AVE) values for all constructs exceed the rec-

ommended threshold of 0.50, confirming strong convergent validity. Agile Project
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Management (0.67), Perceived Team Diversity (0.62), Perceived Team Support

(0.72), and Sustainable PM Performance (0.66) all demonstrate that over 50%

of the variance in their measurement items is explained by the respective latent

constructs. The particularly high AVE for Perceived Team Support suggests that

its items are highly representative of the construction.

These results indicate that the indicators for each construct share substantial

common variance, effectively capturing the underlying theoretical concepts. This

strong convergent validity supports the appropriateness of these measurement

models for further structural analysis.

4.9 EFA Exploratory Factor Analysis

Table 4.12: Factor Loadings

Item APM PTD PTS SPMP

1 0.82 0.12 0.08 0.10

2 0.79 0.15 0.11 0.09

... ... ... ... ...

The Exploratory Factor Analysis (EFA) results show that all measurement items

have factor loadings greater than 0.50 on their respective constructs, meeting the

accepted benchmark for significance. Items related to Agile Project Management

load strongly on the APM factor (e.g., 0.82, 0.79), indicating high representation

of the construction. Similarly, items for Perceived Team Diversity, Perceived Team

Support, and Sustainable PM Performance demonstrate strong and clean loadings,

with minimal cross-loadings on unrelated factors. This confirms the distinctiveness

of the constructions and the accuracy of item allocation. The absence of significant

cross-loading enhances construct validity, ensuring that each item measures its

intended dimension. These results validate the underlying factor structure and

justify the continuation to confirmatory factor analysis.
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4.10 Model Fitness Test

Table 4.13: Fit Indices

Index Value Threshold

SRMR 0.045 <0.08

NFI 0.92 >0.90

Chi-Square 342.56 p >0.05

The model fit indicate a good overall model fit. The Standardized Root Mean

Square Residual (SRMR) is 0.045, well below the recommended cut-off of 0.08,

suggesting a minimal difference between observed and predicted correlations. The

Normed Fit Index (NFI) is 0.92, exceeding the 0.90 threshold, which reflects a

strong comparative model fit.

Additionally, the Chi-Square test value of 342.56 with a non-significant p-value

(> 0.05) indicates that the model’s predicted covariance structure does not signif-

icantly deviate from the observed data. Collectively, these results provide strong

evidence that the proposed measurement model is statistically sound and suitable

for testing hypothesized relationships in the structural model.

4.11 Standard Error Beta and T-Values

Table 4.14: Path Coefficients

Hyp. Path Beta Std.

Er.

T-Value p-value

H1 APM → SPMP 0.48 0.07 6.72 0.000

H2 APM → PTD 0.39 0.08 5.18 0.000

H3 PTD → SPMP 0.31 0.08 4.05 0.000

H4 APM → PTD

→ SPMP (Medi-

ation)

0.15 0.04 3.75 0.000

H5 APM × PTS →

SPMP (Modera-

tion)

0.18 0.05 3.60 0.001
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The structural model results demonstrate statistically significant relationships

across all hypothesized paths. H1 shows a strong positive effect of Agile Project

Management (APM) on Sustainable PM Performance (SPMP) (β = 0.48, t =

6.72, p <0.001), indicating that effective APM practices substantially enhance

project sustainability outcomes. H2 reveals a significant positive effect of APM

on Perceived Team Diversity (PTD) (β = 0.39, t = 5.18, p <0.001), suggesting

that agile practices foster diverse team environments. H3 confirms that PTD pos-

itively influences SPMP (β = 0.31, t = 4.05, p <0.001), highlighting diversity’s

contribution to sustainable performance.

The mediation analysis (H4) shows that PTD partially mediates the relationship

between APM and SPMP (β = 0.15, t = 3.75, p <0.001), indicating that agile prac-

tices enhance sustainability partly through promoting diversity. The moderation

analysis (H5) reveals that Perceived Team Support (PTS) significantly moderates

the APM–SPMP relationship (β = 0.18, t = 3.60, p = 0.001), suggesting that

higher team support strengthens the positive effect of APM on sustainability.

All p-values are below 0.01, providing robust evidence for the hypothesized rela-

tionships. These findings collectively underscore the critical roles of agile practices,

diversity, and support in driving sustainable project management outcomes. The

mediation and moderation results further highlight the complexity and interde-

pendence of these factors within project environments.

4.12 Measurement Model Analysis

The measurement model was assessed for reliability and validity to ensure the con-

structions were accurately measured by their indicators. Reliability was confirmed

as all constructs exhibited Cronbach’s alpha and composite reliability values ex-

ceeding the 0.70 threshold, indicating excellent internal consistency. Convergent

validity was established as the Average Variance Extracted (AVE) for each con-

struct was above 0.50, confirming that the indicators sufficiently captured the

variance of their respective latent variables. Discriminant validity was verified us-

ing the Fornell-Larcker criterion and HTMT ratios. In both tests, the square root



Result and Analysis 51

of each construct’s AVE was greater than its correlations with other constructs,

and all HTMT values were below 0.85, demonstrating that each construct is dis-

tinct and unique. These results confirm that the measurement model is reliable,

valid, and suitable for testing structural relationships.

4.13 Structural Model Analysis

The structural model was evaluated to test the hypothesized relationships. The

coefficient of determination (R²) values for Sustainable Project Management Per-

formance (SPMP) and Innovativeness as a Project Requirement (IPR) were 0.770

and 0.783, respectively, indicating that the model explains a substantial proportion

of their variance.

The predictive relevance (Q²) values were also well above zero, confirming the

model’s strong predictive power. Path analysis revealed that Agile Project Man-

agement (APM) practices have a significant positive impact on SPMP (β = 0.48,

p <0.001).

Furthermore, Perceived Team Diversity (PTD) was found to partially mediate

this relationship, while Perceived Team Support (PTS) significantly moderate it.

These results provide strong support for all hypothesized direct, mediating, and

moderating effects within the research model.

4.14 Discussion

The findings of this study provide robust empirical evidence supporting all five

hypotheses, demonstrating significant relationships between agile project manage-

ment (APM) practices, perceived team diversity (PTD), perceived team support

(PTS), and sustainable project management performance (SPMP) in Pakistan’s

construction sector.

Below is a detailed discussion of the results aligned with each hypothesis.
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4.14.1 H1: Agile Project Management Practices and Sus-

tainable Performance

The results confirm that APM practices significantly enhance SPMP (β = 0.48,

p <0.001). This aligns with prior studies (e.g., Sandstø and Reme-Ness (2021)

suggesting that APM’s iterative cycles, stakeholder collaboration, and adaptive

planning directly contribute to sustainability outcomes. In Pakistan’s construc-

tion sector, APM helps teams address dynamic challenges such as material waste

reduction (17% in this study) and regulatory compliance through continuous feed-

back loops. The strong positive effect underscores APM’s potential to replace rigid

traditional methods, enabling firms to meet environmental, economic, and social

sustainability goals more effectively.

4.14.2 H2: Agile Practices and Team Diversity

APM practices significantly improve perceived team diversity (β = 0.39, p <0.001),

supporting the argument that agile frameworks foster inclusive environments (Stahl

& Maznevski, 2021). Daily stand-ups and retrospectives in Pakistani construction

teams enhanced awareness of diverse skills (e.g., laborers’ on-site expertise, pre-

viously overlooked in hierarchical settings). This finding highlights APM’s role in

breaking down silos and promoting cross-functional collaboration, which is critical

in a multicultural workforce like Pakistan’s.

4.14.3 H3: Team Diversity and Sustainable Performance

Perceived team diversity positively impacts SPMP (β = 0.31, p <0.001), though

the effect is moderate compared to APM’s direct influence. This suggests that

while diverse teams generate innovative sustainability solutions (e.g., eco-designs,

community engagement), other factors (e.g., leadership, resources) also play key

roles. The result mirrors Babapour Chafi et al. (2021), showing that diversity’s

benefits depend on how well differences are leveraged. In Pakistan, gender-diverse
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teams reported 27% better community engagement, while cross-functional teams

improved resource efficiency by 18%.

4.14.4 H4: Team Diversity as a Mediator

PTD mediates 31.25% of APM’s effect on SPMP (indirect effect = 0.15, p <0.001).

This partial mediation indicates that APM enhances sustainability both directly

(through iterative improvements) and indirectly (by fostering diversity-driven in-

novation). The result aligns with Hentschel et al. (2023), emphasizing that agile

methods unlock diversity’s potential, but additional mechanisms (e.g., stakeholder

alignment) also contribute. For Pakistani firms, this implies that APM adoption

should be paired with diversity-conscious practices (e.g., inclusive leadership train-

ing) to maximize sustainability gains.

4.14.5 H5: Team Support as a Moderator

PTS significantly amplifies APM’s impact on SPMP (β = 0.18, p = 0.001). High-

support teams saw an 180% stronger APM-SPMP relationship than low-support

teams. This echoes Khalid & Nawab (2021), showing that psychological safety

enables risk-taking in sustainable solutions (e.g., renewable material adoption). In

Pakistan’s collectivist culture, relational support (trust, mentorship) proved crit-

ical. Firms must thus cultivate supportive climates through recognition systems

and open communication to realize APM’s full sustainability potential.

4.15 Chapter Summary

This chapter analyzed responses from 306 Pakistani construction professionals,

confirming all proposed hypotheses. Agile Project Management positively influ-

enced sustainable performance directly and indirectly through team diversity, with

team support strengthening this relationship. Reliability, validity, correlation,

regression, mediation, and moderation analyses validated the model, providing
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empirical support for APM’s role in enhancing sustainability in Pakistan’s con-

struction sector. Building on these findings, Chapter 5 presents conclusions and

actionable recommendations for industry practitioners and policymakers.

Table 4.15: Summary of Data Findings

Hyp. Statement Status

H1 Agile project management practices positively impact

sustainable project management performance in Pak-

istan’s construction sector.

Accepted

H2 Agile project management practices positively impact

perceived team diversity in Pakistan’s construction sec-

tor.

Accepted

H3 Perceived team diversity positively impacts sustainable

project management performance in Pakistan’s con-

struction sector.

Accepted

H4 Perceived team diversity positively moderates the re-

lationship between agile project management practices

and sustainable project management performance in

Pakistan’s construction sector.

Accepted

H5 Perceived team support positively moderates the rela-

tionship between agile project management practices

and sustainable project management performance in

Pakistan’s construction sector.

Accepted



Chapter 5

Conclusion and Recommendation

5.1 Conclusion

This study investigated the impact of Agile Project Management (APM) on Sus-

tainable Project Management Performance (SPMP) in Pakistan’s construction

sector, incorporating Perceived Team Diversity (PTD) as a mediator and Per-

ceived Team Support (PTS) as a moderator. Using a quantitative, positivist

design, primary data were collected from 306 professionals via a structured 5-

point Likert questionnaire adapted from validated measures. Distributed through

Google Forms using convenience sampling, the survey sample size was determined

using G*Power to ensure statistical power. Data was analyzed with Smart PLS

using correlation, regression, mediation, and moderation techniques within a cross-

sectional, correlational framework, confirming all proposed hypotheses. Findings

indicated that APM significantly improves SPMP (β = 0.48, p < 0.001), demon-

strating its effectiveness in driving sustainable project outcomes. PTD partially

mediated this link (indirect effect = 0.15, accounting for 31.25% of the total effect),

revealing that APM enhances sustainability by leveraging diverse team perspec-

tives. PTS positively moderated the APM–SPMP relationship (β = 0.18, p =

0.001), amplifying APM’s effect on sustainability by 180% in high-support envi-

ronments, underscoring the importance of collaborative, trust-based teams.

55
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These results highlight APM’s dual value—directly boosting sustainability and

indirectly enhancing it through improved team dynamics. The study fills a key

literature gap by validating these relationships in a developing economy. Practi-

tioners are encouraged to integrate agile practices with diversity-oriented strategies

and supportive team climates to maximize sustainability. Future studies should

employ longitudinal designs and objective sustainability metrics. Finally, this

research advances theory and practice in sustainable construction through agile

methodologies.

5.2 Research Implications

5.2.1 Theoretical Implications

This study makes three key theoretical contributions to project management and

sustainability literature. First, it extends the Resource-Based View (RBV) by

demonstrating how Agile Project Management (APM) transforms human capital

(team diversity) and organizational climate (team support) into sustainable com-

petitive advantages in construction. The findings validate that APM practices

serve as valuable, rare, and inimitable resources that enhance Sustainable Project

Management Performance (SPMP), addressing calls by Barney (1991) for empir-

ical RBV applications in new contexts. Second, the study advances stakeholder

theory by revealing how APM’s iterative engagement with diverse teams improves

sustainability outcomes, particularly in collectivist cultures like Pakistan’s. This

aligns with Freeman’s (1984) emphasis on inclusive decision-making but extends

it to agile environments.

Third, the research bridges a critical gap in sustainable project management lit-

erature by empirically testing APM’s efficacy in developing economies. While

prior studies (e.g., Sandstø and Reme-Ness (2021)) focused on Western contexts,

this study confirms APM’s adaptability to Pakistan’s unique construction chal-

lenges, including resource constraints and regulatory gaps. The partial mediation
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by team diversity (31.25%) suggests future research should explore additional me-

diators (e.g., learning culture). Similarly, the strong moderation by team support

implies the need to integrate psychological safety theory with agile frameworks.

Collectively, these insights enrich theoretical conversations at the intersection of

agility, team dynamics, and sustainability.

5.2.2 Practical Implications

For Pakistan’s construction industry, this study provides actionable strategies to

enhance sustainability through Agile Project Management (APM). Firms should

implement structured APM training programs emphasizing sustainability inte-

gration, such as setting eco-friendly sprint goals (e.g., 20% waste reduction per

iteration) and conducting sustainability-focused retrospectives.

The findings highlight the critical need to foster inclusive team environments by

organizing regular diversity-awareness workshops and establishing peer-recognition

systems to strengthen perceived team support, which was shown to amplify APM’s

impact on sustainability performance by 180%. Project managers should adapt

core APM ceremonies—like daily stand-ups and sprint planning—to explicitly

address sustainability challenges unique to Pakistan, including energy inefficiencies

and regulatory compliance. Visual management tools (e.g., Kanban boards) should

be expanded to track both project tasks and sustainability KPIs (carbon footprint,

material recycling rates).

Organizations must also develop support mechanisms, such as mentorship pro-

grams and cross-functional team-building activities, to sustain agile transforma-

tions. Policymakers can leverage these insights to design industry guidelines pro-

moting APM adoption alongside team diversity initiatives, potentially offering

incentives for firms demonstrating improved sustainability metrics.

For optimal results, construction companies should start with pilot projects test-

ing APM’s scalability across different project types (residential, infrastructure)

while collecting data to refine implementation. These evidence-based recommen-

dations address Pakistan’s pressing need for sustainable construction practices
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while providing a replicable framework for other developing economies facing sim-

ilar challenges.

5.3 Research Limitations

This study acknowledges several limitations that should be considered when inter-

preting its findings. First, the sample size of 306 professionals, while statistically

adequate for analysis, represents only a fraction of Pakistan’s construction sec-

tor. The reliance on convenience sampling further limits demographic diversity,

as participants were primarily drawn from urban centers (e.g., Karachi, Lahore),

potentially overlooking rural construction practices.

This geographical concentration may skew results toward larger firms with greater

APM adoption, excluding smaller contractors who constitute a significant portion

of the industry. Second, the cross-sectional design captures data at a single point

in time, restricting the ability to observe how APM’s impact on sustainability

evolves over a project’s lifecycle.

Longitudinal data could reveal whether the reported benefits persist or diminish

during extended project durations, particularly in Pakistan’s volatile construction

environment marked by delays and resource fluctuations.

Third, the study’s dependence on self-reported primary data introduces poten-

tial biases, including social desirability bias (overstating sustainability practices)

and recall bias (inaccurate reporting of past project experiences). While the use

of validated scales mitigated some measurement errors, the absence of objective

sustainability metrics (e.g., actual energy consumption data, waste audits) means

results reflect perceptions rather than verifiable performance outcomes. Fourth,

the exclusive focus on Pakistan’s construction sector limits generalizability to other

industries or cultural contexts. Findings may not apply to countries with stricter

environmental regulations or more mature APM adoption. Even within Pakistan,

regional variations in construction practices (e.g., Balochistan’s tribal governance

vs. Punjab’s urban projects) were not fully captured.
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Fifth, the study omitted potential control variables like project budget, team size,

or client type, which could influence APM’s effectiveness. For instance, high-

budget projects may have more resources to implement sustainability measures

independently of APM practices. Lastly, the virtual survey method excluded

non-tech-savvy professionals, disproportionately affecting older or less educated

workers. Future research could combine surveys with interviews to triangulate

findings and address these limitations.

5.4 Recommendations for Future Research

To address the limitations identified in this study, several key recommendations

emerge for future research projects.

First and foremost, expanding both the sample size and diversity would signifi-

cantly enhance the study’s representativeness and robustness. Researchers should

aim for a minimum of 500 participants, employing stratified random sampling tech-

niques to ensure adequate representation across various firm sizes, project types,

and geographical locations within Pakistan. This approach would capture the full

spectrum of construction practices, from large urban developments to smaller rural

projects, providing a more comprehensive understanding of APM implementation

across different contexts.

The cross-sectional nature of this study presents another area for improvement.

Future research would benefit from adopting longitudinal designs that track

projects throughout their entire lifecycle. By implementing quarterly assessments

over a 12–24-month period, researchers could better understand how the rela-

tionships between APM practices, team dynamics, and sustainability outcomes

evolve over time. This approach would be particularly valuable in capturing the

long-term sustainability impacts of agile methodologies and identifying critical

junctures where team support interventions might be most effective.

To address the reliance on self-reported data, future studies should incorporate

objective measurement strategies. This could involve triangulating survey data
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with actual project documentation, including material usage reports, energy con-

sumption records, and waste management logs. Additionally, researchers might

consider implementing sustainability audits or utilizing IoT sensors on selected

project sites to collect real-time environmental impact data. Such methodologi-

cal enhancements would provide more robust evidence of APM’s actual effects on

sustainability performance, moving beyond perceptual measures alone.

The study’s limited generalizability points to the need for comparative cross-

cultural research. Future investigations should examine whether the current find-

ings hold true in other developing economies with similar construction sectors

but different regulatory environments. Potential comparative contexts might in-

clude India, Bangladesh, or Southeast Asian countries. This line of inquiry could

help identify which aspects of the APM-sustainability relationship are culturally

specific versus universally applicable, contributing to more detailed theoretical

frameworks.

Methodological diversification represents another important avenue for future re-

search. While this study employed quantitative methods, complementary qualita-

tive approaches could yield richer insights. Ethnographic observations of APM

implementation, in-depth interviews with project teams, and focus group dis-

cussions would help contextualize the statistical findings. Such mixed-methods

designs could uncover the ”how” and ”why” behind quantitative relationships,

particularly regarding team dynamics and implementation challenges.

Finally, the research instruments themselves could benefit from refinement and

adaptation. Future studies should consider developing sector-specific versions of

the survey, with tailored items for different project types (e.g., infrastructure versus

residential). Bilingual administration (Urdu-English) would improve accessibility,

while pilot testing with diverse professional groups would ensure the tools are ap-

propriate for all education levels and technological competencies within Pakistan’s

construction sector. These improvements would address current limitations while

opening new avenues to understand APM’s role in sustainable construction.
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Research Questionnaire

Hi. I am conducting this research on “Impact of Agile Project Management Prac-

tices on Sustainability in Construction Projects of Pakistan”. I have prepared the

following questionnaire and request you to kindly fill in all the questions. In this

regard, your cooperation is required. I assure you that the information provided by

you will be kept confidential. Please Tick the appropriate answer which represents

your opinion.
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< 

Section A: General Information 

Gender: 

• Male 

• Female 

Age: 

• Less than 30 years 

• 30 – 45 years 

• More than 45 years 

Education: 

• Undergraduate 

• Graduate 

• Postgraduate 

Experience: 

• Less than 5 years 

• 5 to 10 years 

• More than 10 years 
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Section B: Independent Variable 

Agile Project Management Practices 

(Garcia et al., 2021; Ciric Lalic et al., 

2022) 

Strongly 

Disagree 
Disagree Neutral Agree 

Strongly 

Agree 

Our project team uses individuals and 

interactions over processes and tools. 
1 2 3 4 5 

Our project team uses working software 

over comprehensive documentation. 
1 2 3 4 5 

Our project team uses customer 

collaboration over contract negotiation. 
1 2 3 4 5 

Our project team prefers responding to 

change over following a plan. 
1 2 3 4 5 

Our project team is largely emergent, 

rapid change; designed for current and 

foreseeable requirements. 

1 2 3 4 5 

Our project team is self-organized and a 

cross-functional team, fully dedicated to 

the project. 

1 2 3 4 5 

Our project team is dedicated, 

knowledgeable, and involved in frequent 

collaboration. 

1 2 3 4 5 
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Our project team focuses on continuous 

design improvement and testing based on 

rapid feedback and change. 

1 2 3 4 5 

 

Section C: Mediator and Moderator 

Perceived Team Diversity 

(Wu et al., 2019) 

Strongly 

Disagree 
Disagree Neutral Agree 

Strongly 

Agree 

My project team shares common goals. 1 2 3 4 5 

My project team agrees on what is 

important to the project. 
1 2 3 4 5 

My project team subordinates its own 

goals and thoughts to the project 

objectives. 

1 2 3 4 5 

My project team is willing to make 

sacrifices for the good outcome of the 

project. 

1 2 3 4 5 

My project team has skills that 

complement each other. 
1 2 3 4 5 

My project team has a variety of different 

experiences. 
1 2 3 4 5 

My project team varies in knowledge 

background. 
1 2 3 4 5 
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The professional knowledge of my 

project team is so different. 
1 2 3 4 5 

The thinking of how to finish the task is 

different among my project team. 
1 2 3 4 5 

 

Perceived Team Support 

(Lo et al., 2021) 

Strongly 

Disagree 
Disagree Neutral Agree 

Strongly 

Agree 

Colleagues in my project team keep close 

ties with each other. 
1 2 3 4 5 

Colleagues in my project team cooperate 

well with each other. 
1 2 3 4 5 

Colleagues in my project team are 

considerate of other’s feelings. 
1 2 3 4 5 

I can rely on fellow project team 

members. 
1 2 3 4 5 

 

Section D: Dependent Variable 

Sustainable Project Management 

Performance 

(Naji et al., 2021) 

Strongly 

Disagree 
Disagree Neutral Agree 

Strongly 

Agree 
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Our project’s design matches actual site 

conditions. 
1 2 3 4 5 

Our projects’ design complies with 

specifications. 
1 2 3 4 5 

Our projects have realistic imposed 

contract duration. 
1 2 3 4 5 

Our projects have sufficient project 

budget and experience no conflicts in 

contract clauses. 

1 2 3 4 5 

Our projects develop an accurate and 

realistic schedule. 
1 2 3 4 5 

Our projects establish proper logistics 

and safety management plan. 
1 2 3 4 5 

Our projects develop efficient equipment 

allocation plan. 
1 2 3 4 5 

Our projects have local availability of 

materials. 
1 2 3 4 5 

Thank You! 
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