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Abstract
The construction sector plays a significant role in New Zealand’s economic growth 
through its substantial contribution to gross domestic product and employment. 
Following the outbreak of the COVID-19 pandemic in late 2019, the sector faced 
considerable disruption. This study examines the impact of COVID-19 on the project 
management methodologies, tools, and techniques used in the construction 
sector in Auckland, New Zealand, and provides practical insights for stakeholders, 
policymakers, and project management professionals. We adopted a qualitative 
research design using 10 semi-structured interviews with project managers and 
construction professionals selected using purposive non-probability sampling. 
Thematic analysis identified six themes and 23 sub-themes. The findings show 
that COVID-19 substantially disrupted the traditional Waterfall method, while 
Agile and hybrid approaches demonstrated greater adaptability. Key drivers of 
change included remote working policies, supply chain disruptions, and skilled 
labor shortages. The findings highlight the need to optimize the mix of project 
management methodologies through an appropriate combination of Waterfall, 
Agile, and hybrid approaches, strengthen risk management, build more resilient and 
diversified supply chains, and invest in training and upskilling to improve project 
efficiency and reduce rework.
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1. Introduction
The construction sector is an essential part of global economic growth, providing 
employment opportunities worldwide.1 In New Zealand, the construction sector 
contributed over NZD 17 billion to the gross domestic product by the end of the 
fiscal year in September 2024 and employed approximately 200,000 individuals in the 
fourth quarter of 2024, a notable increase compared to a decade earlier, as reported by 
Muschter.2 Despite being affected by substantial COVID-19 disruptions, the construction 
sector globally demonstrated remarkable resilience and capacity to drive postpandemic 
recovery.3
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Amid these global and local developments, the 
importance of effective project management methodologies 
(PMMs) has become increasingly evident. The 
implementation of traditional and modern PMMs ensures 
project success through efficient resource allocation, risk 
mitigation, and time management.4,5 Project managers 
in the construction sector play a central coordinating 
role, bringing together architects, engineers, contractors, 
and suppliers to ensure projects progress smoothly from 
planning to completion.6

The onset of COVID19, however, was an unprecedented 
disruption that compelled project managers to rethink their 
established practices.7 Agile, hybrid, and other adaptive 
PMMs became increasingly valuable in maintaining 
productivity under volatile and uncertain conditions.8 
Managers employed tools such as Gantt charts, work 
breakdown structures (WBS), and critical path methods 
(CPM) to manage communication, resource constraints, 
and compliance with pandemic regulations.9

Although international research has begun to document 
these shifts—focusing on delays, cost overruns, and supply 
chain instability—studies in New Zealand have remained 
largely macrolevel, investigating government responses 
and sectorwide outcomes.10-12 There remains a critical 
gap concerning how construction project managers in 
Auckland, the country’s largest urban and economic hub, 
adapted their PMMs, tools, and techniques during the 
pandemic, particularly regarding digitalization, workforce 
management, and methodological flexibility.

To address this gap, the present study aims to 
examine the impact of COVID19 on the use, choice, and 
effectiveness of PMMs, tools, and techniques in Auckland’s 
construction sector. Specifically, the study pursues four 
research objectives:

(i)	 To determine the preCOVID–19 use of PMMs, tools, 
and techniques in the construction sector in Auckland, 
New Zealand.

(ii)	 To analyze how COVID19 has affected the use and 
choice of PMMs, tools, and techniques in the same 
sector.

(iii)	To identify the key reasons for these changes, 
particularly those attributable to the direct impact of 
COVID19.

(iv)	 To assess the effectiveness and suitability of alternative 
PMMs, tools, and techniques adopted during the 
pandemic.

These objectives guide the following research questions:

(i)	 What were the commonly used PMMs, tools, or 
techniques in the construction sector in Auckland, 
New Zealand, before COVID19?

(ii)	 How has COVID19 affected the choice and use of 
these PMMs, tools, and techniques?

(iii)	What factors contributed to the observed changes in 
the choice and use of PMMs, tools, and techniques 
brought about by COVID19?

(iv)	 How effective and suitable were the alternative PMMs, 
tools, and techniques adopted during the pandemic?

By exploring these questions, this research contributes 
to the literature on project resilience and adaptive 
management and offers practical insights for project 
management in times of crises. Given Auckland’s economic 
and infrastructural significance, the research contributes 
to understanding how local practices evolved in response 
to COVID19, and offers valuable insights into resilience, 
adaptability, and the future of construction project 
management in New Zealand.

2. Literature review 

2.1. History of project management in the 
construction sector

According to Seymour and Hussein13, throughout history, 
monumental projects were completed and remain extant to 
this day. The Egyptian Pyramids, the Roman Colosseum, 
the Greek Parthenon, the Great Wall of China, and many 
others are testaments to such achievements.14 For each of 
these projects, someone had to lead, manage, and ensure the 
supply of resources from the start to the completion of the 
project, as well as ensure timely completion.13 Historically, 
construction projects were informally managed, relying 
on the experience or expertise of craftsmen and builders. 
However, across the centuries, construction project 
management has witnessed a transformative evolution. 
Project growth led to a more structured approach, which 
in turn led to the development and adoption of formal 
PMMs.14

Henry Gantt, an American engineer and consultant 
for scheduling diagrams, introduced the Gantt chart in 
1917. This Gantt chart was beneficial—it divided large 
project tasks into smaller, manageable components. It 
was first used for the Hoover Dam, a large-scale project 
in the United States of America. Today, the Gantt chart is 
widely used and has become an important tool in a project 
manager’s portfolio.15

The mid-20th century was a period during which the 
construction sector project management saw another 
important transformative shift—the CPM, the Programme 
Evaluation and Review Technique (PERT), and the 
Waterfall method were introduced.4 Their introduction was 
revolutionary due to their systematic scheduling, planning, 
and critical path analysis, enabling project managers 
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to identify critical activities, dependencies, and project 
timelines.4 During the same period, the Waterfall method 
gained popularity in the construction sector for presenting 
a linear and sequential approach to managing projects.16 
This method emphasizes step-by-step progress through 
phases, with each phase building upon the completion of 
the previous one.17

While the Waterfall method provides a solid 
structural framework, it has drawbacks, particularly in its 
lack of adaptability to changes or unexpected challenges.16 
Another important step toward formal PMMs was the es-
tablishment of the Project Management Institute (PMI) in 
1969 to standardize project management practices through 
the publication of the Project Management Body of Knowl-
edge (PMBOK). The PMBOK publication serves as a com-
prehensive guide to project management best practices.16   

During the 1980s, the rapid advancement of personal 
computer technology facilitated the development of 
related software programs to manage and coordinate 
complex data and information required for project 
implementation.18 Following this, Projects IN Controlled 
Environments (PRINCE2) was released in 1996 by the 
United Kingdom government’s Central Computer Agency, 
though PRINCE2 originated in 1989.18 In 1997, Critical 
Chain Project Management was introduced, focusing 

on resources required to complete a project rather than 
specific tasks, as in CPM or PERT.9

Agile methodologies emerged in the late 20th and early 
21st centuries as a flexible, iterative approach to project 
management.9 Its flexibility and cooperation marked a new 
perspective on the traditional linear methods.18 In recent 
years, organizations have been shifting toward project 
management that combines the strengths of traditional and 
Agile methodologies, referred to as hybrid PMMs.6 Hybrid 
PMMs integrate elements from traditional and agile 
methodologies, enabling organizations to benefit from 
the structured planning and predictability of traditional 
methodologies and simultaneously incorporating Agile 
principles such as flexibility, continuous collaboration, and 
swift response to changes and challenges.19,20

Overall, the historical evolution from informal practices 
to structured PMMs, and more recently to Agile and 
hybrid approaches, highlights a steady shift toward greater 
flexibility and responsiveness in project management. 
However, much of this literature focuses on tools and 
methods in stable conditions and has focused less on how 
these approaches perform under extreme uncertainty, such 
as a global pandemic, particularly within specific regional 
construction markets like Auckland. 	

Table 1 provides a comprehensive overview of 

(Cont’d...) 

Table 1. Evolution of project management: A historical timeline  

Period Development and key characteristics of project 
management methods, tools, and techniques Relevance to the construction sector during COVID-19

1917

Development of the Gantt chart by Henry Gantt:

The Gantt chart is a scheduling tool used in project 
management for planning, scheduling, and tracking progress. 
As a visual representation, it illustrates tasks/activities, 
timelines, dependencies, and milestones

(i) Used to track delays and reschedule resources during 
lockdown periods

(ii) Critical for managing approximately 7–15% productivity 
losses in construction projects

1957

Development of the CPM by DuPont Corporation:

CPM is a project management technique used to plan and 
manage complex projects by identifying the critical path, 
which is the sequence of tasks that determines the overall 
duration of the project

(i) CPM/PERT used for managing uncertainty

(ii) CPM enabled identification of cascading delays arising 
from supply disruptions

(iii) PERT was essential for addressing unpredictability in 
construction scheduling during COVID-191958

Development of PERT by the
US Department of Defense:

PERT is a project management method used to analyze 
and represent tasks involved in completing a project. It is 
particularly useful for projects with high uncertainty in task 
duration.

https://doi.org/10.36922/DP025410044


Design+Design+ COVID-19 and project management in Auckland

Volume 3 Issue 2 (2026)	 4� doi: 10.36922/DP025410044

(Cont’d...) 

Table 1. (Continued) 

Period Development and key characteristics of project 
management methods, tools, and techniques Relevance to the construction sector during COVID-19

Early 1960s

Introduction of the Waterfall method:

The Waterfall method outlined a sequential flow of phases, 
including requirements, design, implementation, testing, 
deployment, and maintenance. The method gained 
prominence during the 1980s as a dominant project 
management approach due to its structured, linear, and 
predictable nature. However, in the late 1980s and 1990s, 
it faced criticism for its inflexibility in accommodating 
changes once a project was underway. Critics argued that 
its sequential structure limited responsiveness to evolving 
requirements and stakeholder feedback. Despite these 
limitations, the Waterfall model remains applicable to 
projects with well-defined requirements and minimal 
anticipated changes

(i) Waterfall limitations became evident during pandemic-
related disruptions

(ii) Struggled to accommodate mid-project changes arising 
from safety protocols

(iii) More suitable for projects with well-defined, stable 
requirements

1962

Development of the WBS by the US Department of Defense:

WBS provides a systematic and structured approach to 
defining, planning, and executing project activities. Its 
primary purpose is to decompose a project into manageable 
and well-defined components, facilitating planning, 
execution, and control. It is one of the most widely used 
project management tools

(i) WBS supported workforce management

(ii) Enabled workforce reallocation despite labor shortages

(iii) Facilitated coordination of remote teams

1969

Establishment of the PMI as a global professional 
organization for project management practitioners:

PMI published the PMBOK Guide, which provides a 
comprehensive and standardized set of terminology, 
processes, and guidelines for project management. It serves as 
a foundational reference for practitioners and organizations 
and contributes to the global development of the discipline 
through standards, certifications, education, and professional 
networks

(i) Provided standardized frameworks for managing force 
majeure events, delays, and cost escalations

(ii) Supported decision-making during unprecedented 
disruptions

1984

Release of the first version of Microsoft Project:

Microsoft Project is a project management software 
developed by Microsoft that provides tools for project 
planning, scheduling, resource management, and 
collaboration. Throughout the 1990s, the software evolved 
with additional features and improvements, becoming a 
widely adopted project management tool that remains in use 
today

(i) Microsoft Project supported the remote coordination of 
project activities

(ii) Essential for remote monitoring and real-time schedule 
updates

(iii) Enabled coordination of distributed teams during 
lockdown periods

1986

Introduction of Scrum as an agile software development:

Scrum is based on multiple small teams that are organized 
to promote collaboration, flexibility, and efficient product 
delivery.
The core roles in Scrum include the Scrum Master, the 
Product Owner, and the Development Team. Although 
Scrum is intended to manage software development projects, 
it can be used as a general project and program management 
approach

(i) Scrum promoted adaptive collaboration

(ii) Supported real-time monitoring and schedule updates

(iii) Enabled coordination of distributed teams during 
lockdown periods

(iv) Facilitated rapid adaptation to changing safety protocols

(v) Daily stand-up meetings improved communication in 
remote work settings
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Table 1. (Continued)

Period Development and key characteristics of project 
management methods, tools, and techniques Relevance to the construction sector during COVID-19

1987

PMI published the PMBOK Guide:

PMBOK provides a comprehensive and standardized 
set of terminology, processes, and guidelines for project 
management. It serves as a foundational reference for 
practitioners and organizations involved in project 
management

(i) Provided standardized frameworks for managing force 
majeure events, delays, and cost escalations

(ii) Helped organizations navigate unprecedented project 
disruptions

1989

Introduction of PRINCE methodology by the UK 
Government, developed from PROMPT II:

PRINCE was adopted for managing public sector projects 
due to its structured approach. In 1996, it evolved into 
PRINCE2, extending its applicability beyond IT projects to 
a wide range of industries. PRINCE2 is built on seven core 
principles: continued business justification, learning from 
experience, defined roles and responsibilities, managing by 
stages, managing by exception, focusing on products, and 
tailoring to the project environment

(i) Stage-based approach enabled re-baselining when 
disruptions exceeded tolerance thresholds

(ii) Supported go/no-go decision-making as project 
conditions changed

1997

Development of CCPM:

CCPM is a project management approach developed by 
Eliyahu Goldratt and grounded in the Theory of Constraints. 
It focuses on improving scheduling and execution 
efficiency by managing the critical chain of dependent 
tasks, incorporating strategically placed buffers to mitigate 
uncertainties, resource constraints, and variability in task 
durations. It aims to optimize resource utilization, reduce 
multitasking, and improve overall project efficiency and 
on-time delivery

Strategic buffers helped protect against unpredictable labor 
and material delays

Early 2000s

Agile Manifesto:

Agile was formally articulated in 2001 by a group of 
software developers in the US. Since then, it has led to the 
development of multiple frameworks, including Scrum 
and Extreme Programming. These frameworks emphasize 
iterative development, frequent delivery, customer feedback, 
and collaboration within cross-functional teams. Agile 
emerged in response to the limitations of the Waterfall 
model, particularly its rigidity and linear structure. 
It prioritizes adaptability, iterative development, and 
continuous stakeholder engagement, enabling teams to 
respond effectively to changing requirements throughout the 
project lifecycle

(i) Agile promoted flexibility in project execution

(ii) Supported rapid adaptation to changing safety protocols

(iii) Daily stand-up meetings improved communication in a 
remote work environment

Present

Development and adoption of hybrid project management 
models:

Hybrid models reflect a pragmatic approach to project 
management, acknowledging that no single methodology is 
universally applicable. Organizations increasingly combine 
structured traditional methods (e.g., Waterfall) with adaptive 
Agile practices to address diverse project requirements

Optimal for post-COVID contexts, combining structure 
planning in early phases with flexibility in execution phases

Note: This table was developed by the author based on literature from Doskočil,16 Horning,21 McCormick,19 Seymour and Hussein,13 and Walker.14

Abbreviations: CCPM: Critical chain project management; CPM: Critical path method; IT: Information technology; PERT: Program Evaluation 
and Review Technique; PMBOK: Project Management Body of Knowledge; PMI: Project Management Institute; PRINCE: Projects in Controlled 
Environments; PROMPTII: Project Resource Organisation Management Planning Technique II; UK: United Kingdom; US: United States; WBS: Work 
breakdown structure.
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the evolution of project management, detailing key 
developments during different historical periods. 

2.2. Use of project management methodologies, 
tools, and techniques in construction sector project 
management

Construction sector project management encompasses 
several important phases, such as planning, coordination, 
and execution of different tasks and resources to deliver 
a construction project successfully and within the given 
budget, schedule, and stakeholder requirements.22 
Managing these projects to ensure progress also involves 
addressing different complexities, such as constantly 
changing regulations, project delays, and complex 
supply chain issues, while coordinating many specialized 
disciplines such as architects, civil engineers, and 
mechanical engineers.12,23-25

Different dimensions of project organization—such 
as PMMs (e.g., Waterfall, Agile, PRINCE2)—and tools 
(e.g., Gantt charts, Kanban boards) play a distinct role 
in shaping project outcomes.26 Furthermore, project 
management techniques, such as CPM, PERT, and risk 
management, contribute significantly to effective project 
planning and implementation. To provide a clearer view 
of the relationship between different elements of project 
organization, methodologies, tools, and techniques, a 
visual representation (Figure 1) is presented to illustrate 
their interconnections. 

project schedules.31 

To manage a construction sector project, project 
managers apply different PMMs, tools, and techniques 
to achieve the objectives set during the pre-construction 
and post-construction phases.16,23,32 These PMMs, tools, 
and techniques assist the project manager in planning 
and completing the necessary project tasks efficiently.16 
Depending on the project type (e.g., large or small buildings 
or infrastructure), the project manager can choose and use 
the appropriate PMMs, tools, and techniques to manage 
and control the project effectively.14,33

Figure 2 illustrates some of the most common PMMs 
in use today, offering a visual representation of the diverse 
approaches employed by project managers to plan, execute, 
and control projects effectively in dynamic environments.

In the context of construction sector project 
management, the Waterfall method is one of the most 
widely used traditional methods. It requires a step or phase 
to be fully completed prior to proceeding to the subsequent 
one.33 It is frequently compared to alternative PMMs, 
such as Agile, which is a flexible and iterative approach 
that involves developing a project in stages, as opposed 
to meticulously planning it from the beginning before 
commencing.19 This method involves distinct phases, 
such as requirements specification, analysis, design, 
construction, integration, validation (testing), installation, 
and maintenance.19 

Figure 3 shows the Waterfall method flowchart with 
steps involved in a project, where each phase must be 
completed before moving to the next.16,33 The Waterfall 
flowchart assumes that all phases are known upfront and 
that the project can proceed through a series of well-
defined phases.

Phases below are modified based on Al-Zwainy et al.33

(i)	 Planning phase: Detailed planning and documentation 
are carried out before construction work commences. 
In this phase, the project scope is defined, including the 
objectives, deliverables, constraints, and assumptions. 
It also includes a feasibility study, risk assessment, 
resource planning, budgeting, quality planning, a 
communication plan, procurement planning, and 
approval and permits.

(ii)	 Design phase: The design phase comes after the 
planning phase. This phase starts with the architectural 
design of the layout, structure, and spatial relations, 
followed by structural design, mechanical, electrical, 
and plumbing design, material specifications, cost 
estimation, client approval, regulatory compliance, 
design documentation, and design review.

Figure 1. Interconnections among key dimensions of project management 
(PM). Conceptualized by the author, drawing on insights from Cagliano 
et al.,27 Raz et al.,28 Patanakul et al.,29 and Richardson and Carstens.26

2.2.1. Project management methodologies

Project management involves a series of activities with 
defined start and end points, aimed at accomplishing 
project objectives with regard to schedule, budget, 
and performance.30 PMMs encompass the application 
of knowledge, skills, tools, and techniques to meet 
project requirements.16 In simpler terms, employing the 
appropriate methodology enables a project manager to 
identify and mitigate risks, control costs, and adhere to 
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Figure 2. Commonly used project management methodologies in current practice. Conceptualized by the author, drawing on insights from Doskočil,16 
Al-Zwainy et al.,33 Islam and Evans,18 and McCormick.19 
Abbreviations: CCPM: Critical chain project management; PRINCE2: Projects IN Controlled Environments.

(iii)	 Implementation phase: This phase involves the 
implementation of the construction project according 
to the specifications of the finalized design. The main 
activities in this phase include construction work, 
material procurement, quality assurance, project 
management, communication and reporting, risk 
management, change control, health and safety 
compliance, and client updates.

(iv)	 Verification phase: This phase involves inspection 
to determine if the project is built according to 
the requirements and design specifications, and to 
determine whether the project deliverables satisfy the 
intended use and the client’s expectations.

(v)	 Handover phase: This is the final phase after 
construction work is completed and verified. The 
project is formally handed over to the client.

(vi)	 Maintenance phase: This phase takes place after 
handover, where there is ongoing maintenance to 
ensure the project continues to function effectively.

This methodology simplifies project execution through 
a sequential approach, enabling the construction team to 
comprehend and progress toward the project objectives 
easily. The Waterfall sequential approach provides a 
structured framework for managerial control, aligning 
activities with predefined deadlines and defining the 
project objectives and deliverables.19,33 However, using 
the Waterfall approach in construction sector projects is 
not without challenges.33 The requirement to restart the 
entire project in case of a fault or error can be a significant 
disadvantage, potentially leading to time and resource 
inefficiency.34 Furthermore, the sequential nature of 
the Waterfall approach restricts the overlap of phases, 
potentially reducing efficiency, particularly in construction 
sector projects that often involve iterative and overlapping 

activities.33 While advantageous for projects with well-
defined scopes, the method may not be suitable for 
complex construction projects that require adaptability and 
concurrent task processes.16 Therefore, project managers 
should adopt the Waterfall approach when it suits the 
unique characteristics of their construction projects.16,19,35 

One of the traditional methodologies is PRINCE2—a 
process-oriented methodology employed for effective 
project management, originally developed in response 
to the United Kingdom government’s need to address 
common challenges in project management.18 It was 
created during the 1980s, with the aim of ensuring timely, 
cost-effective, scope-compliant, and quality-driven project 
delivery.18

According to Lalic et al.6, project managers in the 
construction sector engage in coordinating stakeholders 
to ensure successful project completion. To achieve this, 
they rely on established and proven traditional PMMs.18 
While they can rely on traditional PMMs, they can also 
explore modern PMMs like Agile and hybrid approaches 
that align with the iterative characteristics of construction 
sector projects.6,18

The Agile approach is popular in the information 
technology (IT) industry.36 Agile was first introduced by 
Mohammed and Syam Chambrelin20 as a departure from 
the traditional PMMs’ structured approach, moving toward 
more flexible project management styles.20 Construction 
sector projects are, by nature, dynamic, with significant 
time and budget investments, and in most cases, they 
undergo several changes requiring rework, resulting in 
time and cost overruns as major drawbacks.37 Therefore, the 
Agile approach enables responsiveness to change, ensuring 
project success and profit during unforeseen situations.36 
Because Agile emphasizes adaptability, collaboration, 
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Figure 3. Waterfall methodology flowchart. Conceptualized by the author, drawing on insights from Al-Zwainy et al.,33 Kerzner,34 McCormick,19 and 
Doskočil.16

and continuous improvement, it enables the construction 
team to respond effectively to changing priorities.19 This 
makes Agile appropriate for managing change impacts 
and enabling successful project implementation.36 One 
well-known Agile approach is Scrum, initially applied in 
the IT sector and consisting of a scrum team, scrum events 
(sprints or daily goals), and scrum artifacts (Figure 4).38 

Project managers are flexible when it comes to 
choosing the most appropriate PMM for their projects and 
can decide to combine elements of traditional and agile 
PMMs39, known as a hybrid approach. A hybrid approach 
offers better adaptability while still offering a structured 
framework for project delivery.39 Streule et al.38 reported 
that the Scrum approach can be adapted for construction 
sector projects. It is possible to implement the Scrum 
framework in the design and planning stage of construction 
while combining it with a traditional sequential PMM, 
such as the Waterfall method. Using Scrum during 
these phases has proven to be efficient by offering more 

clarity, better communication and cooperation, improved 
information flow, and faster project progress. Using daily 
Scrum meetings in construction projects ensures that the 
construction team is informed of progress and daily goals 
set by other working teams on the same site. Similarly, 
Scrum is valuable in construction sector projects for its 
daily updates on project details, which improve project 
management performance.39

Besides these PMMs reviewed, several international 
institutions, such as PMI, have developed project 
management frameworks to support project managers in 
effectively managing their projects. PMI offers a structured 
methodology with a set of best practices to guide project 
managers in planning, executing, and monitoring 
projects.40 PMI has played a significant role by establishing 
standards, offering certifications, providing educational 
resources, and fostering a community of professionals in 
the project management field.40 With its development of the 
PMBOK Guide, it has provided construction professionals 
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Figure 4. Scrum–Agile project management method. Reprinted from Streule et al.38

with a framework and tools to plan, execute, and control 
construction sector projects effectively, ensuring that 
resources are optimally utilized, financial aspects are 
well-managed, risks are identified and mitigated, and 
health, safety, and environmental factors are appropriately 
addressed.39

2.2.2. Project management tools and techniques 

Project management tools and techniques are resources, 
methods, or software solutions employed for effective 
project management.17 These tools and techniques assist in 
organizing project tasks, resources, and timelines, enabling 
project managers to monitor progress, manage risks, and 
ensure successful project completion.26,27 Various tools 
and techniques used in the construction project sector 
are examined based on their functionalities to enhance 
planning, scheduling, communication, and overall project 
control.30  

Doskočil 16 highlights that project management tools 
encompass software solutions that aid in project planning 
and management and typically integrate various tools and 
techniques for effective project management. Microsoft 
Project is widely recognized and used in projects for 
efficient and effective project planning, scheduling, 
portfolio management, resource management, risk 
management, contract management, project execution, 
and project reporting.4,41,42 The use of Microsoft Project 
enables project managers to use Gantt charts, project 
tables, and network diagrams to plan and schedule 
projects, create scope, perform risk analysis, and establish 
resource baselines.43,44 This software also provides strong 
project reporting functionality, assisting project managers 

in preparing and generating reports on costs, resources, 
and activity timelines.42,45 

Microsoft Project offers a handy solution for managing 
construction sector projects as it provides numerous 
benefits, such as the ability to create a detailed construction 
schedule, use the CPM, and effectively organize one or 
multiple teams. This enables project managers to ensure 
that tasks are well distributed, thereby meeting project 
deadlines.42,45 Project managers also use various other tools 
and techniques—such as Gantt charts, CPM charts, PERT, 
and the WBS—to schedule and monitor their project 
activities.43,44 

The Gantt chart, introduced in 1917 by Henry Gantt, 
has been used in construction projects since 193115 and is 
accepted as a standard technique for construction project 
management.16,46 It is a visual representation of tasks and a 
common scheduling technique, which is easily understood 
in project scheduling.16 Gantt chart tasks are represented 
through bars indicating the start, duration, and end. This 
technique is used to communicate the entire project plan 
status, guiding the activity sequences and providing task 
dependencies.47 Figure 5 shows a Gantt chart created using 
Microsoft Project. 

Network charts such as PERT or CPM were developed 
by different professionals around the 1950s.9 Both 
techniques continue to be used in conjunction with one 
another.23 The CPM is a popular scheduling technique used 
in the construction sector projects due to its simplicity and 
effectiveness.23 This technique offers a graphical view of the 
project activities, showing the interdependencies between 
them, calculating the required resources and time, and 
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determining critical activities that require attention.9 The 
utilization of this technique enables the project manager to 
focus on critical path activities, facilitating the completion 
of work within the allocated time and budget.23 

Figure 6 illustrates the CPM for a construction project, 
providing an overview of task sequences and dependencies 
within the project. This, in turn, contributes to effective 
time management, as emphasized by PMI in 2013.23 It 
identifies the critical path, which represents the sequence 
of project tasks that determines the shortest duration for 
project completion.23 Any possible delay in completing a 
task will impact the project timeline.9 The duration and 
dependencies between tasks are established, helping to 
understand the order in which tasks must be completed. 
The technique also estimates slack (float), which represents 
the amount of time a task can be delayed without affecting 
the project completion date.9 The CPM also provides early 
start and early finish times determined by the forward 
pass, as well as late start and late finish times determined 
by the backward pass, thereby aiding the project manager 
in optimizing the project schedule.23

The CPM is often integrated with other project 
management techniques, such as PERT, for a more 

comprehensive approach.9 According to Landau9, PERT 
is a project network analysis method employed for the 
planning and control of large construction sector projects. It 
places significant emphasis on understanding the interplay 
between the duration and costs of individual activities 
and their cumulative impact on the projected completion 
time and overall project expenses.48,49 In addition to CPM 
and PERT, the WBS is a method for organizing project 
activities into smaller, more manageable components, 
each of which represents a work phase or deliverable.9 As 
outlined by Doskočil16, as one moves down the hierarchy, 
each lower level provides a more detailed breakdown 
of the project’s tasks and responsibilities. The WBS, as 
highlighted by Alotaibi et al.23 and Zecheru and Olaru50, 
facilitates project managers in efficiently allocating time 
to different embedded tasks within the project, promoting 
timely completion and manageability, and enabling easy 
planning and scheduling of activities.

Project management tools also include communication 
tools that ensure effective communication, playing a 
significant role in successful outcomes.51 The Kanban 
board is a widely used communication tool.51 It is a visual 
management tool that comprises a large board with moving 

Figure 5. Construction Gantt charts. Construction Gantt chart sourced from GanttProject (https://www.ganttproject.biz), distributed under the GNU 
General Public License (GPL v3).

Figure 6. Critical path method in construction projects. Adapted from STAEDean Bentley https://bcdocs.staedean.com/md/en-US/IEMAJMCriticalPath. 
The red arrows indicate the critical path, representing the sequence of project activities that determines the shortest possible project duration.
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cards representing project activities, and project managers 
use it for task assignment and progress reporting.51 It is 
employed in different ways—either as a physical board 
placed in a main conference room for in-person team 
meetings or as virtual Kanban software, which offers a 
simpler and more convenient solution for remote team 
meetings.38  

Figure 7 depicts a virtual Kanban board created 
using Trello. Trello is a popular project management and 
collaboration tool that uses boards, lists, and cards to aid 
project managers or project teams in organizing their tasks 
and setting priorities.52 This tool helps to represent project 
work visually and allows the creation of multiple boards for 
different projects or teams.52 It provides efficient exchange 
of information, progress reporting, and task assignment. 
It facilitates communication between the project team and 
stakeholders.53 There are various communication tools 
used in project management, such as video conferencing, 
individual or group e-mail exchanges, telephone calls, 
messaging tools, and the use of control rooms.53 Control 
rooms are centralized spaces or hubs where project 
activities are monitored, coordinated, and controlled.53 
These rooms are equipped with tools and technologies that 
provide real-time information and enable decision-makers 
to oversee various aspects of a project.30,32

According to Elia et al.54 and Kapsali55, the choice 
and use of PMMs, tools, and techniques depend on 
project management practices and the project manager’s 
professional experience and personal preferences. With 
effective use of the PMMs, tools, and techniques, project 
managers can optimize the outcomes of their projects and 
contribute to the overall understanding and advancement 
of the project management field. Burke30 reported that the 
effective use of PMMs, tools, and techniques is critical 
to managing construction projects toward successful 
outcomes.30 

2.2.3. Impact of COVID-19 on construction sector 
project management

As COVID-19 emerged globally in December 201956, 
causing global disruption and uncertainty, businesses 
across many sectors worldwide were severely impacted. 
The construction sector particularly experienced 
significant challenges and obstacles.3,57 Construction sector 
project management encountered unforeseen disruptions, 
resulting in delays, workforce shortages, and supply chain 
interruptions.3,8,58,59

Several studies consistently highlighted the unexpected 
difficulties that projects in the construction sector 
faced during COVID-19. These challenges included 
unprecedented project delays, border closures, social 

distancing requirements, project halts and postponements, 
health and safety issues, permitting (authorization) delays, 
and potential conflicts and disputes.3,8,58,60 The present 
study further discusses the challenges and the effects of 
COVID-19 on the construction sector. 

(a) Social distancing

The COVID-19 pandemic impacted the construction 
sector through measures such as social distancing61, 
closures, and health and safety regulations.3 To control 
COVID-19 and protect all individuals, including 
construction workers62, many countries implemented 
social distancing and phased lockdowns12, resulting in the 
suspension of business operations, including those in the 
construction sector.12 The COVID-19 situation affected 
the entire construction process. In response to the rapidly 
evolving COVID-19 situation, businesses across various 
sectors, including construction, adapted their operations 
to comply with government rules and regulations on social 
distancing and health and safety requirements. While 
many businesses continued their services through remote 
working, construction projects faced a unique challenge 
due to their nature, which typically requires physical 
presence and collaboration.8

Waheeb et al.62 stated that construction project success 
depends, among other factors, on the availability of a 
skilled workforce to execute project plans and deliverables. 
As social distancing measures were imposed, the workforce 
on construction sites was reduced, causing delays and 
thereby extending project completion timelines.8 The 
reduction in on-site workforce also contributed to delays 
in project completion and negatively affected the quality 
of deliverables and site operations.63 Social distancing 
measures also affected recruitment and training of 
construction workers64, thereby disrupting normal 
construction sector operations. In addition, lockdowns 
restricted workers’ mobility, making it difficult for them to 
reach construction sites and further limiting construction 
activities.63

(b) Supply chain disruptions

The construction sector was further impacted as countries 
closed their borders and widespread COVID-19 restrictions 
were implemented. However, overseas construction sector 
projects deemed essential, such as healthcare facilities and 
public utilities, continued to operate. 

A notable disruption emerged in the supply chain 
as certain manufacturing facilities, material suppliers, 
and transportation companies—key components of 
construction project delivery—faced temporary closure, 
as they were classified as non-essential.3 Non-essential 
projects were generally defined as those not prioritized 
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Figure 7. Kanban boards: (A) Virtual and (B) physical Kanban boards. Reprinted from Streule et al.38

for immediate implementation, such as hospital facilities, 
roads, and other public infrastructure projects.3 Supply 
chain disruptions occurred due to social distancing 
and health and safety measures implemented to reduce 
COVID-19 transmission65, which subsequently affected 
the production of essential construction materials.63,65 

This situation led to delays and interruptions in the 
supply chain, disrupting the flow of materials required for 
construction activities.65 These supply chain issues were 
a consequence of strict COVID-19 restrictions, where 
workforce absences due to infection or quarantine periods 
further strained supply chain operations.62

Social distancing and quarantine protocols12 also 
contributed significantly to supply chain disruption by 
reducing the workforce within supply chain organizations, 
thereby intensifying operational challenges across the 
supply chain network.62 Material delivery delay, particularly 
from international sources, further slowed construction 
progress, resulting in substantial schedule disruptions.3,57

According to Ghandour63, project managers were 
required to map their entire supply chain in detail and 
implement anticipatory strategies in response to COVID-
19. This included identifying alternative sourcing options, 
determining suitable stockpiling locations, and reassessing 
contingency budgets for procurement and expedited 
delivery of critical materials.62

(c) Communication challenges

The COVID-19 pandemic imposed challenges on 
communication dynamics within the construction sector, 
necessitating immediate adjustments in both internal 
and external project management practices.62 According 
to Ghandour63, although the construction sector is 
not traditionally associated with remote working, the 
implementation of COVID-19 restrictions led to the 
adoption of remote communication practices, requiring 
greater organizational adaptability. 

Remote working, although new to construction project 
management, was applied in areas such as reporting, 
daily and weekly meetings, work schedule distribution, 
and attendance tracking. The construction sector had to 
adapt to virtual meetings as a feasible substitute for face-
to-face interactions. Despite this, the loss of informal 
communication posed a significant challenge, as such 
interactions are an important component of effective 
coordination.66,67 Remote or online communication also 
required considerable effort from project teams, as some 
members lacked familiarity with digital communication 
tools.3,64,67

While some project managers worked remotely, on-site 
work was limited, and certain projects could only operate 
a few days per week.64

(d) Project delays and postponements

The construction sector, similar to other sectors, 
encountered substantial disruptions due to COVID-19, 
such as project delays and postponements. Government-
mandated COVID-19 restrictions, including lockdowns 
and limitations on movement, led to a reduction in on-site 
workforce availability, thereby hindering construction 
project continuity.12 These restrictions were implemented 
to slow and stop virus transmission, but inevitably 
disrupted construction operations and delayed project 
progress.12 

According to Zamani et al.57 and Ghandour63, project 
delays and postponements became a major concern, 
reshaping the construction sector landscape. These 
challenges prompted a re-evaluation of project timelines, 
costs, and implementation strategies. Projects were 
delayed not only due to site closures but also because 
of delays in obtaining administrative approvals from 
relevant authorities, as many offices were closed during 
restrictions.57,63 

Several construction projects experienced extensions of 
contract durations approaching twice their initial estimates, 
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resulting in increased costs and further contributing 
to schedule delays and project postponements.62 Social 
distancing and health and safety protocols61 emerged as 
significant contributors to operational inefficiencies and 
delays.62 The need to ensure on-site worker health and 
safety led to reduced workforce presence and modifications 
in construction practices.68 

Additionally, the global impact of COVID-19 prompted 
foreign construction workers to return to their home 
countries for quarantine, further affecting the availability 
of skilled labor and disrupting project implementation.3,62,68 
As a result, project deliverables were significantly affected, 
adding further challenges to construction project planning 
and delivery timelines. 

(e) Risk management challenges

According to Waheeb et al.62, project risk management 
planning enables project managers and teams to make 
appropriate decisions and implement suitable strategies 
for project completion, while accounting for associated 
risks. These processes were critically important during 
COVID-19, where adaptive action and flexibility were 
essential in the construction sector.62,67 As the construction 
sector faced disruptions in supply chains, social distancing 
requirements, workforce availability issues, and changing 
regulations, risk-related complications requiring active 
management became unavoidable.67 Iqbal et al.67 stated 
that the primary responsibility of construction companies 
includes ensuring continuity of project delivery while 
prioritizing worker health and safety. 

The COVID-19 pandemic introduced new challenges 
to risk management planning. Traditional risks, such as 
cost overruns37, schedule delays, and design changes, were 
exacerbated by COVID-19–related disruptions67. These 
challenges included extended project timelines, workforce 
shortages, travel restrictions, and mandatory quarantine 
measures.62, 63,67

Furthermore, the rapidly evolving health and safety 
regulations required more flexible and adaptive risk 
management approaches, involving continuous monitoring 
of the COVID-19 situation to mitigate potential infection 
risks among the construction workforce.66

2.3. Impact of COVID-19 on project management 
methods, tools, and techniques

Building on the existing literature on COVID-19 
impacts within the construction sector is essential to 
further understand how these challenges were mitigated, 
particularly through PMMs, tools, and techniques. This 
subsection focuses on the dynamic relationship between 
these challenges and the corresponding adaptations made 

to project management practices in the construction sector 
during the pandemic. 

As the impact of the COVID-19 pandemic persisted, the 
construction sector was required to adapt and adopt PMMs, 
tools, and techniques capable of addressing emerging 
challenges and evolving project conditions.65 Adapting to 
new work practices, adhering to government restrictions 
and guidelines, and embracing technology became critical 
components of effective project management.8 Despite 
these challenges, COVID-19 also created opportunities 
for project managers and construction professionals to 
explore and implement alternative PMMs that could 
better mitigate these disruptions.60 According to Alsharef 
et al.3, construction companies facing reduced workloads 
and project postponements during COVID-19 leveraged 
temporary governmental restrictions as an opportunity 
to reassess and improve their operational processes and 
procedures. 

Traditional PMMs such as the Waterfall method, 
PRINCE2, and frameworks such as PMBOK are 
characterized by structured planning, defined budgets, 
and clearly specified task allocations, deliverables, 
and timelines established upfront with stakeholders.69 
Projects using these traditional PMMs typically follow a 
sequential, phase-based approach, ensuring that each step 
is completed before progressing to the next.60 However, 
the COVID-19 pandemic introduced sudden disruptions, 
including project postponements, site closures, supply 
chain interruptions, and social distancing requirements. 
These factors created complexities that traditional PMMs 
were not inherently designed to accommodate, resulting in 
cascading effects across construction projects.57

The inherent rigidity of traditional PMMs, which 
emphasizes linear progression and strict adherence to 
pre-established plans, limits their effectiveness under 
rapidly changing pandemic conditions.60 Project managers 
were required to adopt adaptive strategies to navigate 
these disruptions while ensuring worker health and 
safety.3 Consequently, some construction companies 
shifted toward more flexible PMMs to better respond 
to evolving project environments.65 Risk management 
within traditional PMMs typically involves formalized 
processes, extensive analysis, and predefined response 
plans. In contrast, Agile PMMs provide a more flexible 
approach, enabling project teams to identify and respond 
to risks continuously and in real time during iterative 
cycles.3,8,65 This approach emphasizes collaboration, 
communication, and responsiveness to change, allowing 
teams to address emerging risks more effectively under 
uncertain conditions.8 As a result, the construction sector 
increasingly adopted proactive risk management strategies 
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and agile methodologies to mitigate disruptions and 
maintain project continuity.66 

 Agile PMMs emerged as a potential solution due to 
their practicality, flexibility, and capacity to accommodate 
change.59,63,69 Bushuyev et al.66 emphasized that frequent 
and direct communication within Agile PMMs promotes 
open and transparent collaboration among team members. 
However, COVID-19–related requirements, including 
health and safety protocols and social distancing measures, 
constrained face-to-face interactions.61 Consequently, 
communication among team members became increasingly 
critical during the pandemic. Traditional PMMs were less 
effective in maintaining rigid communication structures, 
such as predefined reporting lines and scheduled in-person 
meetings.8 This shift highlighted the need for more 
adaptive communication approaches to sustain effective 
collaboration and decision-making amidst COVID-19–
related disruptions.59,63,69 

Pamidimukkala and Kermanshachi64 emphasized 
the importance of adopting digital tools and promoting 
technology-driven solutions, such as virtual meetings, 
within the construction workforce during COVID-
19. This facilitated remote working, helping to mitigate 
challenges related to social distancing, work scheduling, 
and communication constraints. Other strategies included 
extending project deadlines, performing risk analyses, 
and developing supply chain mapping as preventive 
measures against disruptions while maintaining project 
schedules.59,63,69 The adoption of digital communication 
platforms, such as Zoom and Microsoft Teams, 
enabled construction companies to sustain essential 
communication through virtual meetings.3,69 Additionally, 
for companies using Kanban boards to visualize and track 
project progress, COVID-19 necessitated the digitalization 
of these tools to ensure continuous project monitoring.57 

The impact of COVID-19 on PMMs extended beyond 
social distancing, communication, and risk management. 
Increased integration of digital technologies, greater 
emphasis on risk mitigation and preparedness, and the 
promotion of supportive work environments are expected 
to influence the future of PMMs in the post-COVID–19 
context.36 Amid ongoing uncertainty in the construction 
sector, the ability to adapt to change, leverage technological 
solutions, and prioritize workforce well-being remains 
critical for achieving project success in the evolving 
operational landscape.8

2.3.1. Construction project management in New 
Zealand

The impact of COVID-19 on industries worldwide, 
including the construction sector, was substantial.8 As 

countries implemented countermeasures to mitigate 
their effects, it is crucial to understand both the impacts 
and the strategies adopted within the construction 
sector.12 This section examines the impact of COVID-19 
on the construction sector in New Zealand, with a focus 
on PMMs, tools, and techniques, while also identifying 
existing research gaps. 

This section specifically focuses on the construction 
sector in Auckland, New Zealand. This focus is justified 
for several reasons. Auckland, the largest and most densely 
populated city in New Zealand, is characterized by complex 
urban dynamics, extensive transportation networks, and 
high infrastructure demand.70 The construction sector 
in Auckland experienced significant growth in 2019 and 
emerged as a key driver of economic development.71 
Auckland plays a central role in New Zealand’s economy, 
with its construction sector contributing significantly 
to national growth and development.8 Several major 
infrastructure projects are underway in Auckland, 
including the rail network rebuild, housing programs, 
water infrastructure projects, and the Northern Seawall 
development.72

In New Zealand, relatively few studies have examined 
the impact of COVID-19 on the construction sector.8 
However, Mirhosseini et al.8 specifically investigated New 
Zealand’s response to COVID-19 and its implications for 
the construction sector. Their study analyzed governance 
measures implemented in New Zealand and examined 
how the construction sector responded and adapted across 
different alert levels.8 Cumming12 investigated government 
strategy during COVID-19 and found that the “go hard, go 
early” approach has substantial impacts on the construction 
sector, resulting in delays to approximately 4,600 projects 
and affecting around 40% of construction companies due 
to material and equipment shortages.8 However, this study 
primarily focused on government policies rather than 
project management practices within the construction 
sector. 

Table 2 presents a summary of COVID-19 restrictions 
across different alert levels in New Zealand and their 
corresponding impacts on the construction sector.73 

According to PwC74, New Zealand experienced 
weaknesses in construction project management and 
planning, partly due to insufficient project management 
competencies among project managers. Therefore, it is 
suggested that the sector prioritize upskilling initiatives and 
promote the adoption of appropriate PMMs, particularly 
in the context of COVID-19.75 Additionally, the New 
Zealand government was advised to implement supportive 
measures and allocate funding to ensure the continuity of 
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construction projects.75 However, despite these efforts, the 
sector continued to experience delays and extended project 
timelines, largely due to lockdown measures imposed 
during the pandemic. Similarly, Townsend76 highlighted 
the effects of COVID-19 on the sector, emphasizing that 
limitations in professional services—particularly project 
management capacity—were exacerbated by supply 
chain disruptions, inadequate project processes, financial 
constraints, and reduced communication efficiency 
associated with remote working. 

As the New Zealand construction sector responded 
to the impacts of COVID-19, Mirhosseini et al.8 and 
Cumming12 highlighted the challenges arising from 
government-imposed restrictions, emphasizing the 
significant disruptions and slowdowns experienced by the 
sector. Furthermore, Gunasekera and Omisakin77 provided 
further insight into how construction companies navigated 
these challenges through structured project management 
practices. Their study explored perceptions of project 
success, critical success factors, and the utilization of 
formal project management processes, offering more 
detailed insights into sector performance. The study also 
acknowledged the importance of project management 
technology adoption as a key determinant of successful 
project outcomes in New Zealand.

2.3.2. Research gap 

Collectively, the literature indicates that only a limited 
number of academic studies have examined the impact 
of COVID‑19 on construction project management in 
New Zealand, with even fewer focusing specifically on 
Auckland. Existing studies have primarily addressed 
government responses, governance measures, and broad 
sectoral impacts, rather than examining how COVID‑19 
influenced the selection and application of PMMs, tools, 
and techniques at the project level. The present study 
addresses this gap by exploring how project managers 
and construction professionals in Auckland adapted their 
project management practices during COVID‑19 and 
assessing the implications of these adaptations for future 
construction project management in New Zealand.

3. Methodology  

3.1. Research design

The research design was informed by an interpretivist 
paradigm and employed a qualitative approach for data 
collection and analysis. The interpretivist approach 
focuses on understanding and interpreting the meanings 
individuals ascribe to their experiences, recognizing that 
reality is subjective and shaped by context, culture, and 

human perspectives. This approach was appropriate for 
this study because it aimed to generate in-depth insights 
into how construction project managers and professionals 
experienced and responded to the impacts of COVID‑19 
on project management practices.

 A non‑probability purposive sampling approach 
was used to recruit participants with relevant expertise 
and experience.21 This decision reflected the unique 
characteristics of the construction sector and the diverse 
roles and responsibilities of project managers and 
construction professionals.21,78 The present study focused 
on project managers and construction professionals 
working on projects in Auckland, New Zealand, as they 
were directly involved in managing projects before and 
during COVID‑19 and were therefore well-positioned to 
provide informed perspectives on changes in the use of 
PMMs, tools, and techniques.

Primary qualitative data were collected through semi-
structured interviews conducted with participants. The 
open-ended nature of the interviews facilitated in-depth 
exploration of participants’ experiences, contributing 
to a richer understanding of the subject matter.3 These 
interviews enabled participants to articulate their 
perspectives on the impact of COVID-19 on construction 
project management practices in Auckland, New Zealand. 

The data were analyzed using thematic analysis, a widely 
adopted qualitative method for identifying, analyzing, 
and reporting patterns (themes) within data.3,57,59 This 
approach provided a structured framework for organizing 
and interpreting the data, ensuring systematic and rigorous 
analysis of the research findings. 

Ethical considerations were integrated throughout the 
research design. Appropriate measures were implemented 
to ensure confidentiality, obtain informed consent, 
and protect participants’ rights and well-being, thereby 
maintaining the overall integrity of the study.

3.2. Semi-structured interview design and 
participant selection 

The research methodology provides a systematic 
framework that guides the inquiry process, enabling a 
structured investigation and understanding of complex 
phenomena.79 This study employed a qualitative approach, 
which offers flexibility through a range of data collection 
techniques and facilitates in-depth exploration of 
participants’ experiences. 

In this study, the qualitative approach was selected 
based on its demonstrated effectiveness in prior research, 
particularly in studies conducted by Alsharef et al.3 and 
Zamani et al.57 These studies used qualitative methods to 
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Table 2. COVID-19 restrictions according to alert levels in New Zealand

Alert level Restriction applied under each alert level

Level 1 (prepare)

• All businesses, facilities, schools, education providers, and workplaces can open
• NZ COVID Tracer QR codes issued by the NZ Government must be legally displayed in workplaces and on public transport
• The following places are legally required to have systems and processes to ensure visitors keep a record of where they have 
been (whether via the NZ COVID Tracer app or otherwise), including healthcare facilities, aged care facilities, close-contact 
businesses, hospitality venues, public facilities, and social gatherings such as weddings, funerals, and tangihanga
• In all other places, keeping a record of movements is encouraged, as this helps contact tracing identify potential COVID-19 
spread

Level 2 (reduce)

• You can connect with friends and whanau (family) in person, socialize in groups, and go shopping and travel domestically, 
provided public health guidance is followed
• You can return to your workplace or place of learning, but alternative arrangements are still encouraged
• Businesses, schools, early learning services, tertiary education providers, and public facilities, such as museums, libraries, and 
pools, can open with additional health measures in place
• Gatherings of up to 100 people in a defined space are allowed, including weddings, funerals, and tangihanga. Mandatory 
record keeping (as in Alert Level 1) and physical distancing are legally required
• Hospitality businesses must legally keep customer groups separated and seated. Physical distancing of 1 meter must be 
applied; this determines the maximum capacity of the venue
• Event facilities, including cinemas, stadiums, concert venues, and casinos, can open. Physical distancing of 1 meter must be 
applied; this determines the maximum capacity of the event
•Individuals aged 12 and over are legally required to wear face coverings

Level 3 (restrict)

• Stay home and keep your bubble small. You can expand it to reconnect with close whanau (family), enable caregiving, or 
support isolated people. This extended bubble must remain exclusive under legal requirements
• Travel remains restricted; stay local. Inter-regional travel is highly limited and permitted only under specific conditions. 
Travel is allowed for work, education, access to necessities, contactless purchase collection, or low-risk recreational activities. 
Work and study from home where possible
• Only individuals who cannot work from home should return to businesses that are permitted to operate under Alert Level 3
• Individuals aged 12 and over are legally required to wear a face covering in specified settings. It is recommended to wear a 
face covering whenever leaving the home
• Gatherings of up to 10 people are permitted for weddings, civil union ceremonies, funerals, and tangihanga (excluding staff). 
Up to five staff may be present. Physical distancing and record-keeping are legally required

Level 4 (lockdown)

• Stay at home within your household bubble
• No travel is permitted except for essential purposes or approved low-risk recreational activities. Work and study must be 
conducted from home
• No gatherings are allowed. All public and educational facilities are closed
• Individuals working in Alert Level 4 permitted services may extend their household bubble to include a carer for children if 
no alternative childcare is available
• Businesses must close except for essential services (e.g., supermarkets, pharmacies, petrol stations) and lifeline utilities. 
Greengrocers, butchers, bakeries, and fishmongers may sell uncooked food online and must deliver all orders

Note: Adapted from Pacific Economic Cooperation Council.73

examine the early impacts of COVID-19 on construction 
project management. Alsharef et al.3 employed semi-
structured interviews with construction project managers 
and professionals, revealing significant disruptions such 
as project delays and material shortages, alongside new 
opportunities including accelerated medical facility 
construction and workforce adjustments. Similarly, 
Zamani et al.3 conducted interviews with project managers 
and construction company owners, providing insights into 
the need for financial support and access to comprehensive 
information to address operational and financial 
challenges, thereby informing policy responses. These 
studies demonstrate the suitability of qualitative approaches 
for capturing nuanced perspectives and lived experiences 
related to COVID-19 impacts within the construction 

sector, thereby supporting the methodological choice 
and alignment with the research objectives of the present 
study.3,57

The semi-structured interview template was developed 
to capture perspectives on the impact of COVID-19 on the 
construction sector in Auckland, New Zealand. Primary 
data were systematically collected from participants, 
forming the foundation of a rigorous and comprehensive 
investigation.78,80 Interviews were conducted to elicit 
in-depth insights into construction project management 
practices during COVID-19 in Auckland, New Zealand. 

The interviews involved construction project managers 
and professionals who possessed substantial experience 
in both pre- and post-COVID–19 contexts, ensuring 
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a comprehensive exploration of the challenges and 
adaptations encountered within the construction sector. 
The selected participants had direct, hands-on experience 
managing construction projects during the pandemic. 

To ensure that participants could provide relevant and 
informed insights, we utilized professional networks and 
purposive selection criteria to identify individuals with 
project management experience across pre- and post-
COVID–19 periods. Participants were selected based 
on their extensive involvement in project management 
throughout the pandemic. This approach enabled the study 
to examine the impact of COVID-19 on the selection and 
application of construction PMMs, tools, and techniques, 
as highlighted by Doskočil16, Koch and Schermuly59, and 
Ogunnusi et al.60 

3.3. Primary data collection procedure

When undertaking research, data collection plays a 
fundamental role.57 Data collection refers to the systematic 
process of gathering information required to address a 
research problem.81 Primary data collection can involve 
multiple methods, including observations, interviews, 
questionnaires, and database analysis.57,81 After careful 
consideration of the research topic and objectives, semi-
structured interviews were selected as the primary data 
collection method. 

The semi‑structured interview guide comprised 16 
open‑ended questions aimed at exploring the use of PMMs, 
tools, and techniques before and during the COVID‑19 
pandemic, as well as associated impacts and adaptations. 
The questions were developed based on existing literature 
on construction project management, PMMs, and 
COVID‑19 impacts.3,8,62, and were aligned with the four 
research objectives. 

A draft set of questions was reviewed by two academic 
experts in project management and one senior construction 
project manager to assess content validity, relevance, 
and clarity. Their feedback led to refinement of wording, 
removal of overlapping items, and reordering of questions 
to ensure a logical progression from pre‑COVID–19 
practices to COVID‑19 adaptations and reflections on 
future practices.

A mock interview with a construction management 
professor at Otago Polytechnic Auckland International 
Campus (OPAIC) was conducted to determine an 
appropriate interview duration, and it was established 
that 30–40 min was sufficient to collect the required 
data for the study objectives. The interview questions 
were organized into three sections in alignment with the 
research objectives, ensuring a focused and structured 
interview flow that facilitated in-depth exploration of key 

themes. 

This study adopted Microsoft Teams as the primary 
platform for conducting interviews57, as it enables 
automatic recording and transcription, thereby enhancing 
data management efficiency and transparency. However, 
ethical considerations were strictly observed throughout 
the research process to uphold participant rights and 
research integrity. The ethical principles and guidelines of 
OPAIC were followed, and the researcher obtained formal 
ethical approval (OPAIC-RE-2023-10).

In total, 10 semi‑structured interviews were conducted 
with construction project managers and professionals 
working on construction projects in Auckland, New 
Zealand, to collect primary data. Data collection continued 
until saturation was reached at the 10th interview, 
when no new meaningful insights or patterns emerged, 
indicating that further data collection was unnecessary.  
The sample size (n = 10) is consistent with qualitative 
research guidelines that prioritize depth and richness of 
data over statistical generalizability82, particularly when 
the participant group is relatively homogeneous in terms 
of role and context.

The interviews were transcribed immediately after 
completion of all recordings. Data analysis was conducted 
using thematic analysis. No numerical scoring was applied; 
instead, the 16 questions served as guiding prompts 
to elicit rich qualitative narratives, which were then 
inductively coded. The resulting codes were organized 
into six overarching themes and 23 sub‑themes, reflecting 
consistent patterns in participants’ experiences. 

3.4. Research participants and participant 
recruitment

Participants were selected using non‑probability purposive 
sampling, enabling the deliberate inclusion of project 
managers and construction professionals with specialized 
knowledge and relevant experience.21 Purposive 
sampling is particularly useful for studying hard-to-reach 
populations, as it provides more in-depth and nuanced 
data than probability sampling methods.21,60 This approach 
facilitated the targeted selection of participants with 
extensive experience and specific characteristics aligned 
with the research objectives.83,84

Participants were required to be aged 18 and above, 
ensuring an adequate level of professional experience to 
provide informed responses. Given the limited accessibility 
of construction project managers and professionals due 
to demanding roles, purposive sampling served as a key 
methodological approach.84 It enabled the inclusion of 
participants with experience before, during, and after 
COVID-19, supporting a comprehensive understanding of 
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their role in shaping construction projects.

The selection criteria were extended beyond age to 
include a comprehensive understanding of construction 
sector practices. Research participants were expected 
to have substantial professional experience and active 
involvement in construction projects in Auckland, New 
Zealand, ensuring contextual relevance to the local 
construction landscape. Furthermore, these criteria 
strengthened the external validity of the study by 
enhancing the representativeness of the findings within the 
specified geographical context. This approach supported a 
comprehensive exploration16,60 of the impact of COVID-19 
on PMMs, tools, and techniques. 

After establishing the participant selection criteria and 
developing the interview questions, a recruitment email 
was prepared. A personalized approach was used to invite 
construction project managers and professionals through 
professional networks, including personal contacts, 
colleagues, and industry connections. Participants 
were informed that participation was voluntary and 
that confidentiality would be maintained. Prior to the 
interviews, informed consent was obtained, including 
permission for audio recording, and participants were 
required to review the participant information sheet and 
sign a consent form. 

4. Results 
This study adopted a thematic analysis approach to analyze 
the collected data. Thematic analysis is a widely recognized 
qualitative method used to identify, analyze, and interpret 
patterns (themes) within a dataset.82 The process begins 
with systematic data coding85, involving the comparison 
of text segments within and across codes to identify and 
develop emerging themes.85,86 This approach provided 
insights into the diverse perspectives and experiences 
reported by the participants.3,57,59 Figure 8 illustrates the 
initial stages of the thematic analysis process. 

In this study, Rosala’s87 six-phase iterative framework 
for thematic analysis was adopted, comprising: (i) 
data familiarization, (ii) code generation, (iii) theme 
identification, (iv) theme review, (v) theme definition and 
naming, and (vi) report production.

The data were analyzed using an iterative process 
involving multiple rounds of coding, enabling refinement 
and development of themes throughout the analysis.88 The 
analysis followed an inductive (data-driven) approach, 
meaning that themes emerged directly from the data 
rather than being predetermined.87 Data were obtained 
from 10 participants, with interview durations averaging 
28 min (range: 24–41 min). Interviews were conducted via 

Microsoft Teams, and participants provided consent for 
audio recording. Recordings were transcribed using the 
platform’s automated transcription feature to support the 
analysis. 

This study employed an anonymization procedure 
to protect participant identity and privacy (Table 3). All 
personal identifiers were removed from the transcripts to 
ensure that participants could not be identified.89,90

4.1. Identification of themes and categories 

After generating and assigning initial codes, the study 
proceeded with a comprehensive analysis of the coded data 
to identify recurring themes and sub-themes. This process 
was iterative, involving multiple rounds of refinement to 
ensure alignment with the research questions. Six main 
themes and 23 sub-themes were identified, as presented 
in Table 4. Each theme was supported by corresponding 
sub-themes, providing a detailed representation of the 
participants’ practical and professional experiences. 

4.2. Findings from thematic analysis 

The research findings are presented in a structured manner 
in relation to the four research questions. The interview 
consisted of 16 questions designed to elicit information 
aligned with the research objectives. The findings are 
presented according to the identified themes and their 
respective sub-themes, as follows:

4.2.1. Theme 1: Construction project management 
approaches and strategies

Participants were asked to provide specific examples of 
PMMs and approaches used in the construction sector 
prior to COVID-19, as well as to describe any notable 
trends or changes in project management practices within 
their organizations during the pre-pandemic period. 
The thematic analysis revealed a diverse range of project 
management approaches employed within the construction 
sector (Table 5). This finding is consistent with the study by 
Abdulai and De-graft.22

As presented in Table 5, the majority of participants (n 
= 7) reported using or having used the Waterfall method, 
Agile, or hybrid PMMs. Furthermore, participants indicated 
familiarity with and experience in PRINCE2, traditional 
project management (TPM), and CPM. A participant 
shared, “For implementing our construction projects, we 
follow the structured approach of Waterfall, progressing 
through well-defined stages to ensure a systematic and 
organized workflow.” (Golf). Another participant noted, 
“Generally, we do prefer Agile, but sometimes we do use 
Waterfall depending on the project” (Delta).
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Figure 8. Thematic analysis. Reprinted from Rosala.87

Table 3. Participants’ pseudonyms

Participant number Pseudonym

1 Alpha

2 Bravo

3 Charlie

4 Delta

5 Echo

6 Foxtrot

7 Golf

8 Hotel

9 India

10 Juliet

Note: Participants’ pseudonyms, developed by the authors. 

These findings suggest that the Waterfall method, Agile, 
and hybrid approaches were the primary PMMs used 
before COVID-19. Seven participants reported using these 
PMMs, indicating a level of consensus within Auckland’s 
construction sector. These findings align with those 
reported by Abdulai and De-graft.22

4.2.2. Theme 2: Technological adaptations in 
construction project management

To explore the use of project management tools or 
techniques in the construction sector, participants were 
asked to share insights from their professional experiences 
regarding technologies or software that significantly 
influenced project management practices. Their responses 
were analyzed, and two sub-themes were identified and 
presented in Table 6.

Among the tools and techniques discussed in the 

interviews, Microsoft Project and Gantt charts emerged 
as the most commonly used for project planning and 
scheduling. Primavera was also frequently cited, while 
other tools mentioned included Procore, AutoCAD, 
BIM 360, Bluebeam, Microsoft Excel, Microsoft Planner, 
and Kanban. Microsoft Project and Gantt charts were 
mentioned by six of the 10 participants, highlighting their 
widespread use and perceived effectiveness in construction 
project management. 

A participant shared, “So well, in previous and in the 
current company that I am working, regarding project 
management software, the most common one obviously 
was Microsoft Project” (Charlie). Another participant 
noted:

Gantt is the probably most commonly used tool, 
regardless of the metrics you have to consider cause like 
from my perspective, the pandemic has not really changed 
the way things are handled, but more like the number of 
metrics you have to consider (Golf).

These findings align with those reported by Patanakul 
et al.29 regarding the role of project management tools in 
supporting project success in construction projects. 

4.2.3. Theme 3: Impact of COVID-19 on project 
execution 

Participants were asked to share their insights on how 
COVID-19 affected project execution, particularly in 
terms of delays, disruptions, and the ability to anticipate 
and mitigate emerging issues. They were also asked about 
challenges associated with implementing government 
restrictions and the strategies used to address supply chain 
disruptions, including ensuring material and resource 
availability in construction projects during the pandemic. 
After analyzing participants responses, six sub-themes 
were found as presented in Table 7.
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Table 4. Identified themes and sub-themes

Themes Sub-themes

Construction project management 
approaches and strategies

Commonly used project management methods in the construction sector before the COVID-19 
pandemic

Trends and changes in project management practices leading up to the pandemic

Technological adaptation in construction 
project management

Specific project management tools and software commonly used before the COVID-19 pandemic

Utilization and transition to digital tools during the pandemic

Impact of COVID-19 on project 
execution

Extended lead times in project implementation

Challenges in anticipating problems

Segmentation of working groups

Implementation of social distancing measures

Supply chain disruptions (difficulties in securing the construction materials)

Dependence on overseas suppliers and shift toward domestic producers

Workforce management competencies

Lack of skilled workforce due to border closures

Limited availability of a qualified domestic workforce

Workforce availability affected by COVID-19 illness and isolation requirements

Employee well-being

Communication dynamics

Shift to virtual communication tools

Implementation of remote work policies

Restrictions on face-to-face meetings and on-site work

Balancing communication methods to avoid overload

Lessons learned from COVID-19 

Response to unpredictable events (risk management)

Diversification of suppliers and sources

Challenges of returning to work back in the office

Slower construction project implementation pace

Skill diversity and human resources planning

Table 5. Construction project management approaches and strategies

Sub-themes Number of respondents (n)

Commonly used project management methods in the construction sector 
before the COVID-19 pandemic

(i) The Waterfall method = 7
(ii) Agile/hybrid = 7
(iii) PRINCE2, TPM, and CPM = 4

Trends and changes in project management practices leading up to the 
pandemic

7

Abbreviations: CPM: Critical path method; PRINCE2: Projects IN Controlled Environments; TPM: Traditional project management.

Table 6. Technological adaptations in the construction sector 

Sub-themes Number of respondents (n)

Specific project management tools or software commonly used before the 
COVID-19 pandemic

(i) Microsoft Project and Gantt chart = 6
(ii) Microsoft Excel and Microsoft Suite = 2

Utilization and transition to digital tools during the pandemic 7

Note: Technological adaptation in the construction sector, developed by the authors.
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All participants reported that COVID-19 significantly 
affected construction project management across multiple 
dimensions. All participants indicated that the pandemic 
led to extended project timelines, while social distancing 
measures implemented by the government to limit the 
spread of COVID-19 negatively affected project execution. 
These measures also led to supply chain disruptions, 
thereby limiting the availability of essential construction 
materials. 

Delta and Echo shared: “We had a huge material 
shortage and for one of our projects, I think we got about 
18 months behind schedule” (Delta); “Social distancing led 
to fewer people on-site, slowing down project progress and 
causing delays in completion” (Echo). Another participant 
noted, “…we had to postpone two of our projects, large 
ones, it also happened that we had to close two relatively 
small projects.  So that’s one thing, you need to update the 
way you anticipate problems” (Foxtrot).

These findings align with those reported by Waheeb 
et al.62, who found that construction projects experienced 
extended contract durations, increased costs, and 
consequent delays and postponements. Similarly, Petrov 
and Omisakin61 reported that social distancing and health 
and safety protocols were critical factors contributing to 
project delays. 

4.2.4. Theme 4: Workforce management and 
competencies 

To explore the impact of COVID-19 on workforce 
management and competencies in the construction sector, 
participants provided insights on challenges related to 
labor shortages caused by border closures and limited 
availability of skilled workers in the domestic market. 
Participants were asked to describe specific challenges 
encountered during the pandemic. Response data collected 
from participants were analyzed and sub-themes found are 
presented in Table 8.  

Participants reported that a key challenge was the 
shortage of a qualified workforce due to border closures. 
Five participants (Juliet, Hotel, Foxtrot, Delta, and 
Bravo) reported that New Zealand faced shortages of 
both skilled labor and unskilled labor, which directly 
affected construction project implementation phases. One 
participant shared:

I would say one of the biggest issues for New Zealand 
was laborer shortage because the borders were closed. We 
were running very large projects and the fact that we could 
not get laborers, especially skilled ones it really became a 
bottleneck in our project’s implementation, impacting on 
pace, work quality and stakeholders’ satisfaction (Juliet).

According to Ogunnusi et al.60, COVID-19 primarily 
affected project management through workforce shortages, 
travel restrictions, and evolving regulatory requirements. 
Due to border closures, companies relied more on the 
domestic workforce and adapted project workflows to 
enhance existing workforce capacity, including online 
training for upskilling. A participant noted, “When we 
faced laborer shortage challenges, we tried to mitigate it 
with using offshore specialist for example we started using 
teams in India and Manila for design, influencing how we 
run projects” (Golf). 

Workforce availability was further challenged by 
COVID-19–related illness, resulting in employee 
absenteeism across projects. All participants reported 
that this negatively affected multiple aspects of project 
execution during the pandemic. A participant shared, “A 
lot of people being sick had a big impact on the speed of 
completing projects; there were delays due to the reduced 
workforce” (Delta). Another participant noted, “Employee 
well-being became a priority, and we focused on mental 
health support and virtual team-building activities” 
(Alpha).

These findings align with those reported by Petrov 
and Omisakin61 and Waheeb et al.62, demonstrating that 
there is a relationship between health and safety measures, 
workforce illness, and construction project delays.

4.2.5. Theme 5: Communication dynamics 

The emergence of COVID-19 led to significant changes in 
communication dynamics within the construction sector. 
As the sector is traditionally dependent on hands-on work 
and face-to-face interactions, it encountered challenges 
due to government-imposed restrictions and COVID-19–
related health and safety measures. In response, the sector 
adopted virtual communication tools and platforms. This 
shift required the workforce to operate remotely, while 
on-site teams worked with reduced staffing levels. 

To explore the impact of COVID-19 on communication 
dynamics, participants were asked to share the 
communication tools and software used, their effectiveness 
in supporting communication, and the strategies employed 
to maintain collaboration among project teams under 
social distancing and remote working conditions. Upon 
analysis of participants responses, the sub-themes found 
are presented in Table 9.

All participants acknowledged the need to shift to virtual 
communication tools due to pandemic-related constraints 
and operational limitations. All participants reported that 
the use of virtual communication facilitated collaboration 
between employees and management despite geographical 
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Table 7. Impact of COVID-19 on project execution

Sub-themes Number of respondents (n)

Extended lead times in project 
implementation 10

Challenges in anticipating 
problems 4

Segmentation of working groups 4

Implementation of social 
distancing measures 10

Supply chain disruptions 
(difficulties in securing the 
construction materials)

10

Dependence on overseas 
suppliers and shift toward 
domestic producers

6

Table 8. Workforce management and competencies

Sub-themes Number of respondents (n)

Lack of skilled workforce due to 
border closures 5

Limited availability of qualified 
domestic workforce 8

Workforce availability affected by 
COVID-19 illness and isolation 
requirements

10

Employee well-being 5

work, Viva Engage or Yammer for sharing success stories, 
and cloud-based project management tools for real-time 
collaboration and information sharing.

Echo and Charlie shared, “There was an increase in 
digital collaboration tools as we have shifted to remote 
work” (Echo); “Well, from my experience in my company, a 
lot of what we were doing was already on online platforms, 
and we were already using before COVID-19” (Charlie). 
Another participant noted, “The pandemic prompted us to 
adopt cloud-based project management tools for real-time 
collaboration and information sharing” (Hotel).

These findings align with those reported by Waheeb 
et al.62 and Mirhosseini et al.8 regarding the need for 
effective communication strategies to mitigate COVID-
19 challenges in construction project management. 
Similarly, Alsharef et al.3 and Pamidimukkala and 
Kermanshachi64 highlighted the necessity of adopting 
flexible and advanced communication strategies in 
construction project management. In addition, Iqbal et 
al.67 emphasized the role of Microsoft Teams in enabling 
effective communication and remote construction project 
management environments.

4.2.6. Theme 6: Lessons learned from COVID-19

Participants were asked to describe specific challenges 
encountered after COVID-19, and lessons learned that 
have shaped their organization’s long-term approach to 
construction project management (Table 10).
Table 10. Lessons learned from COVID-19

Sub-themes Number of respondents (n)

Response to unpredictable events 
(Risk management) 10

Diversification of suppliers and 
sources 10

Challenges of returning to work 
back in the office 7

Slower construction project 
implementation pace 3

Skill diversity and human 
resources planning 4

Note: Thematic analysis of lessons learned, developed by the authors.

All participants reiterated the importance of flexibility 
and reported that COVID-19 increased organizational 
focus on risk management planning. Five participants 
(Hotel, Alpha, Delta, Bravo, and Foxtrot) emphasized the 
need to modify risk management approaches to address 
new uncertainties arising from the pandemic. A participant 
shared:

Risk management planning, absolutely. There were a lot 

Table 9. Communication dynamics

Sub-themes Number of respondents (n)

Shift to virtual communication 
tools 10

Implementation of remote work 
policies 10

Restrictions on face-to-face 
meetings and on-site work 8

Balancing communication 
methods to avoid overload 6

separation and COVID-19 restrictions. Among the tools 
adopted during the pandemic, Microsoft Teams was widely 
used to reduce reliance on face-to-face meetings on-site. 
This enabled effective communication in remote working 
environments through video calls, virtual workshops to 
maintain close collaboration among stakeholders, informal 
chat channels to reduce stress associated with remote 
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to learn from this pandemic, mainly on the way we run our 
everyday business, and COVID made us be more aware 
that there might be other pandemics coming or unforeseen 
circumstances and we should always have a plan B ready 
(Delta).

Another participant noted, “COVID made us realize 
the need to rely on digital processes, rather than on people, 
to ensure quicker responses and adaptability” (Foxtrot). 
Similarly, Koch and Schermuly59 highlighted the need 
for comprehensive risk management planning to enable 
project managers to respond effectively to unpredictable 
events such as COVID-19. 

On diversification of suppliers and sources, all 
participants reported learning the importance of avoiding 
reliance on a single supplier for construction materials 
during COVID-19. They indicated that their organizations 
implemented strategies to diversify supply chains to 
mitigate risks associated with future disruptions. A 
participant noted:	

I think new aspects had to be considered, you know, 
the fact that a supplier is not capable of delivering—lack 
of supplies. What is the likelihood? Well, this was not even 
on the radar before. Now it is something that we consider 
greatly (India).

Another participant shared, “Pandemic has increased 
the need for not relying on one source, one supplier for 
whatever it is. But let’s say, 20 suppliers or even more, so 
you have multiple sources of material supply” (Bravo). 
Similarly, Echo shared: “The pandemic led to an increased 
focus on stock visibility and forecasting within the 
organization” (Echo).

According to Mirhosseini et al.8, supplier and material 
source diversification is critical for enhancing supply chain 
resilience.

Moreover, participants reported that construction 
companies encountered difficulties with employees 
returning to on-site work and readjusting to pre-pandemic 
working routines after COVID-19. A participant shared:

It was difficult to get back to work in the office. Like 
you must be in the office five days a week. Working from 
home made us a bit more relaxed, we had flexible working 
hours. Because if you think about five years back, if you 
were involved in a project, you were in that site office and 
that was the end of it” (Golf).

Another participant noted, “Being back from work-
from-home to working in the office has not been easy. 
Dealing with the ‘flexible’ working has not been easy 
either” (Alpha).

Three participants argued that COVID-19 significantly 

slowed down the pace of project implementation in the 
construction sector. The slowdown was attributed to supply 
chain disruptions, workforce limitations, and health and 
safety measures. A participant shared, “Construction has 
become slower than before and it has not picked up yet, 
maybe election, maybe wars in the world, and the fact that 
New Zealand is so far” (Delta).

Zamani et al.57 emphasized the post-COVID–19 
slowdown in construction project implementation, noting 
that this challenge contributed to the restructuring of 
project timelines.

Four participants reported that COVID-19 highlighted 
the need for greater skill diversity within project teams. 
They emphasized that human resources play a key role in 
achieving the required diversity to enhance teams’ ability 
to handle different tasks and contribute to timely project 
completion.  A participant noted:

COVID highlighted the importance of skill diversity 
when it comes to on-site teams and laborers. It became 
evident the importance of having workers that can master 
a broad range of skills so you could assign them to different 
sites and cover different tasks (Echo).

Another participant shared, “The main takeaways from 
the pandemic, you know, do I have enough skilled people 
on my team to conduct different task on my construction 
site” (Foxtrot).

According to Waheeb et al.62, project success in the 
construction sector depends on the availability of a 
skilled workforce capable of executing project plans and 
deliverables effectively. 

5. Discussion
This study examined the impact of COVID-19 on the 
use of PMMs, tools, and techniques in the construction 
sector in Auckland, New Zealand. Based on the research 
objectives, research questions were developed, and data 
were collected and analyzed. Findings revealed that before 
COVID-19, the most commonly used PMMs included the 
Waterfall method, Agile, and hybrid approaches. Seven 
participants reported using these PMMs, indicating a 
general consensus within Auckland’s construction sector. 
This finding aligns with that of Abdulai and De-graft.22 
However, four participants reported that before the 
pandemic, they used PRINCE2, CPM, and TPM to 
implement various construction projects based on their 
professional experience.

Additionally, Microsoft Project and Gantt charts were 
identified as the most commonly used tools for project 
planning and scheduling. Six participants reported using 
these tools due to their effectiveness in supporting project 

https://doi.org/10.36922/DP025410044


Design+Design+ COVID-19 and project management in Auckland

Volume 3 Issue 2 (2026)	 24� doi: 10.36922/DP025410044

execution. However, six participants also reported the 
use of additional tools, including Primavera, Procore, 
AutoCAD, BIM 360, and Bluebeam. Two participants 
reported the use of Microsoft Excel, Microsoft Planner, and 
the Kanban technique for project implementation. These 
findings align with those of Raz et al.28, who highlighted 
the role of project management tools in supporting project 
success. 

On the impacts of COVID-19 on PMMs, all participants 
unanimously shared that due to the rigid nature of this 
methodology, it was difficult for their organizations to 
adapt to the abrupt uncertainties caused by COVID-19. 
The same situation was experienced due to governmental 
measures such as social distancing and remote working. 
According to Jugdev et al.17, the Waterfall method 
has limitations in adapting to changes or unexpected 
challenges. This highlights the challenges and uncertainties 
participants faced during the pandemic, as well as the need 
for adaptation and flexibility.

Moreover, the pandemic significantly affected project 
management tools and techniques used prior to the 
pandemic, leading to accelerated adoption of digital 
collaboration and communication tools during COVID-
19. During the pandemic, organizations were forced 
to adopt Microsoft Teams, ClickUp, and Yammer for 
collaboration, project management, virtual meetings, 
networking, and information sharing. These findings align 
with those reported by Alsharef et al.3 and Pamidimukkala 
and Kermanshachi64 on the need for adopting flexible 
and advanced communication strategies in construction 
project management. 

Collectively, the findings indicate that key factors 
that facilitated changes in the use and choice of 
project management practices in the New Zealand 
construction sector during the pandemic included rapid 
implementation of remote working policies, adoption of 
digital communication tools, social distancing measures, 
shortages of skilled labor, and supply chain disruptions. 

5.1. Remote working

The findings demonstrate that construction companies 
acted promptly and implemented remote working policies 
by rapidly developing virtual communication tools to 
adhere to government restrictions12 These policies were 
implemented as a demonstration of the construction 
companies’ flexibility to adapt to changing conditions 
caused by COVID-19, as well as to mitigate the risk of 
virus transmission among employees. 

5.2. Digital communication tools 

The use of digital communication tools such as Microsoft 

Teams was another factor that impacted the use of 
project management practices during the pandemic. This 
enabled effective communication in construction project 
management within remote working environments. 
Additionally, the use of digital communication tools 
enabled real-time communication, helped overcome 
spatial barriers, and facilitated the continuation of ongoing 
construction projects despite government restrictions.3,64 

5.3. Restrictions on face-to-face or on-site work 
meetings

Government restrictions on face-to-face meetings and 
on-site work impacted the use of project management 
practices in construction projects. To keep track of 
assigned tasks and monitor project implementation stages, 
construction companies introduced cloud-based project 
management tools to enable real-time collaboration and 
information sharing. This helped to overcome challenges 
associated with restrictions on face-to-face meetings and 
on-site work. 

5.4. Supply chain disruption

Supply chain disruption was another key factor that 
impacted project management practices. This resulted in 
delays in construction material deliveries, thereby negatively 
affecting project timelines. According to Ghandour63 and 
Zamani et al.57, project delays and postponements became 
frequent, contributing to the restructuring of construction 
project execution during the pandemic. 

5.5. Shortages of skilled labor (international and 
domestic)

Shortages of the skilled workforce also impacted the use 
of project management practices during the pandemic in 
two ways: a reduction in both international and domestic 
availability of skilled and unskilled construction labor. 
This was due to border closure measures imposed by 
governments, leading to shortages of international workers 
as many had returned to their home countries. As a result, 
the construction sector had to rely on the domestic 
labor market, which had limited availability of skilled 
workers. This negatively affected construction project 
implementation phases and extended project delivery 
timelines. Waheeb et al.62 stated that construction projects 
succeed when there is an adequate availability of a skilled 
workforce.

6. Research contribution
This study examined how the construction sector adapted 
to external challenges and the effectiveness of various 
project management strategies. It offers practical guidance 
for construction sector stakeholders. This study contributes 
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to the academic understanding of the implications of the 
COVID-19 pandemic on project management. It also offers 
practical insights for construction sector professionals 
seeking effective strategies for managing construction 
sector projects in a dynamic operating environment.

This study serves as a bridge to address the identified 
gap in the existing literature on the impact of COVID-19 
on the selection and use of PMMs, tools, and techniques 
in Auckland, New Zealand. Despite an extensive literature 
review conducted across multiple databases and scholarly 
repositories, a limited number of studies were found 
addressing this specific context. Therefore, this research 
contributes to knowledge by narrowing this gap in the 
literature.

Beyond academic contributions, this study provides 
valuable practical insights for construction stakeholders 
and policymakers. By investigating how COVID-19 
affected project management practices, the study provides 
stakeholders with practical knowledge to support 
decision-making, strategic planning, and risk management 
processes. The study highlights the resilient adaptation of 
the construction sector, emphasizing the importance of 
flexibility and innovation.

This study further supports the development of 
strategies and risk management frameworks for future 
disruptions. It identifies best practices and areas requiring 
improvement, providing a basis for proactive measures 
to mitigate future disruptions. It enhances adaptability 
through understanding the changing dynamics of 
construction project management during the COVID-19 
context.

7. Conclusion
This study explored how the COVID19 pandemic reshaped 
the use of PMMs, tools, and techniques within Auckland’s 
construction sector. Drawing on 10 semistructured 
interviews and thematic analysis, the study provides 
an empirically grounded understanding of how project 
managers adapted to crisis conditions. 

The findings reveal a decisive shift from the rigid 
Waterfall method to more flexible Agile and hybrid 
approaches, accompanied by increased dependence on 
digital platforms such as Microsoft Teams and cloudbased 
scheduling tools. These adaptations were not merely 
technological responses but strategic realignments 
undertaken to address supply chain disruptions, labor 
shortages, and intensified health and safety requirements. 
Together, they illustrate how crisis conditions can 
accelerate methodological transformation and reframe 
the relationship between structure, flexibility, and 

organizational resilience in project management practice.

Beyond documenting these shifts, the study highlights 
how the intersection of methodology, technology, and 
human factors shaped managerial decisionmaking 
processes during the pandemic. Project managers 
balanced competing demands for control and adaptability, 
resulting in the development of hybrid systems that 
preserved formal oversight while enabling rapid response 
to changing conditions. This underscores that effective 
project management in uncertain environments depends 
less on adherence to a single methodology and more on 
the dynamic integration of multiple approaches, supported 
by digital collaboration infrastructure and empowered 
project teams.

Theoretically, this research contributes to the literature 
on project resilience and adaptive management by linking 
methodological flexibility to external environmental 
disruptions. It advances understanding of how crises act 
as catalysts for innovation in project management practice, 
reinforcing arguments that Agile and hybrid approaches 
provide both psychological and operational flexibility 
under conditions of uncertainty. By situating these insights 
within Auckland’s construction sector, the study extends 
contextual knowledge about how localized regulatory 
frameworks, sectoral characteristics, and workforce 
structures mediate global trends in project management 
adaptation. The analysis thus complements existing theory 
by framing crisisdriven transformation as both a challenge 
and an opportunity for methodological evolution.

Practically, the findings suggest that construction 
organizations should institutionalize the adaptive learning 
gained during COVID19 rather than reverting to precrisis 
norms. Integrated PMMs that combine the discipline 
of traditional approaches with the responsiveness of 
Agile can enhance preparedness for future disruptions. 
Organizations should prioritize digital capability building, 
crossfunctional training, and workforce wellbeing 
initiatives to sustain engagement and productivity under 
volatile conditions. Additionally, strengthening supplier 
diversification and proactive risk management systems 
can transform reactive crisis strategies into long-term 
resilience practices.

However, the study’s scope and qualitative design 
impose certain limitations. The focus on Auckland restricts 
geographic generalizability, and the modest sample 
size captures depth rather than breadth of experience. 
While these factors limit statistical extrapolation, they 
provide rich, contextbound insights applicable to similar 
urban construction environments. Recognizing these 
limitations, future research should broaden the analysis 
through mixedmethod studies spanning multiple regions 
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and project types to validate and extend these findings. 
Comparative and longitudinal designs could further reveal 
how temporary adaptations mature into institutionalized 
practices and how evolving technological and regulatory 
landscapes continue to shape PMMs in postCOVID 
settings.

In summary, this study highlights that crises such as 
COVID19 expose the rigidity of conventional project 
management while simultaneously creating momentum for 
innovation. By synthesizing methodological, technological, 
and human dimensions, it offers a conceptual bridge 
between crisis adaptation and enduring transformation—
an insight with practical relevance for both scholars and 
practitioners seeking to enhance resilience in construction 
project management.
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