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Executive summary

Abstract

Integrating sustainability into the decision-making process of construction project
management is essential to the success of modern construction projects. This study explores
how construction project managers consider sustainability factors in their decision-making
process, especially within the constraints of cost, time and quality. It then focuses on the
specific case of China to provide detailed examples of these practices in a unique cultural
and economic context. The study employs the Q-methodology to understand the different
management perspectives and strategies in the sustainability integration process and the
complex balancing act in which managers consider sustainability as well as other indicators

of program success.

Incorporating sustainability into construction project management is complex due to the
multifaceted nature of construction projects and the need to balance various constraints
such as cost, time, quality and sustainability. The main research question is how project
managers in China manage these constraints while integrating sustainability into their
decision-making process. The focus of this study is to understand the complexities and
differences in these processes and to identify strategies for effective integration of

sustainability.

Keywords: Sustainability, Construction project management, China, Q method, Trade-offs

Research Methodology

This study used the Q methodology, which combines qualitative and quantitative methods,
to analyze the perceptions of construction project managers on sustainability. This
methodology includes a detailed Q-ranking procedure that provides insight into individual

perspectives and strategies in sustainability integration. This methodology is beneficial in
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capturing subjective perspectives and helps to reveal the different perspectives of
construction project managers on sustainability and the various approaches used for

implementation.

Results and Recommendations

From that study we identified three main perspectives of construction project managers, the
three perspectives are people and cost, people and sustainability, and cost and quality. From
the analysis of these three main perspectives we see that the current emphasis on
sustainability is still low. Instead, there is a strong emphasis on the safety of construction
projects. And the study found that project managers' views on sustainability integration
varied, with some seeing sustainability integration as complementary to project goals, while
others saw potential conflicts and the need to weigh the pros and cons. This study promotes
the need for continuous research and adaptation in the field, emphasizing the evolving
nature of sustainability in the construction industry. At the same time effective sustainability
integration requires innovative planning and methods, also recognizing the diversity of

management perspectives and the complexity of construction projects.

This research informs the construction project management field in integrating sustainability
into the decision-making process. It provides practical references and recommendations for
practitioners, emphasizing the importance of a holistic approach and the need to develop
flexible and adaptable strategies. There are some limitations, despite considering that this
study offers valuable insights into how construction project managers make decisions about
sustainability. These limitations are caused by external factors like the subjectivity of the
data, the impact of regional circumstances, and shifting environmental conditions. For future
research could focus on a comparative analysis of sustainability factors in different countries,
examining how cultural, economic, regulatory, and environmental factors influence the
integration of sustainability in construction projects. This could deepen the understanding of

universal principles of sustainable building and reveal unique challenges and solutions.
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1.Introduction

1.1Background

As a driving force of economic prosperity, the construction industry has had a huge impact
on the gross domestic product and the job market of individual countries (Hillebrandt,
2000). But this economic development has come at a great environmental cost. The
construction industry is a major consumer of resources (including raw materials, water and
energy) and produces a lot of greenhouse gases. According to the International Energy
Agency (IEA), the building and construction sector collectively accounts for more than one-
third of the world's final energy consumption and is responsible for nearly 40% of direct and

indirect carbon dioxide emissions (Rytko-Polak et al., 2022).

As people visualize the environmental impact of the industry through these data, they begin
to look for better solution to that impact. Thus the concept of sustainability in the
construction industry has gradually shifted from being an optional "add-on" to a necessary
specification. The Brundtland Commission published a report in 1987 entitled Our Common
Future, in which it defined sustainable development and emphasized the need for a balance
between economic growth, environmental protection and social equity. This report laid the
groundwork for the international community to later integrate sustainable development into
various fields, including the construction industry (Yaman & Ghadas, 2022). For the
construction industry, the impact of this report is multi-faceted. It has encouraged policy
makers and industry leaders to rethink traditional construction practices, advocating an
approach that balances economic efficiency, environmental stewardship and social
responsibility. This shift has further led to the development and implementation of new
regulations, standards, and practices that emphasize sustainability in building projects.
These changes are reflected in the adoption of green building standards, an increased

emphasis on resource-efficient construction methods, and the integration of sustainability



assessments into project planning and execution(Yaman & Ghadas, 2022; Barendsen et al.,

2021).

In the decades following the Brundtland report, international environmental agreements,
such as the Kyoto Protocol and the Paris Agreement, have increased pressure on the
construction industry to mitigate its environmental impacts. These agreements have led to
the development of various sustainability standards and certification systems, all aimed at
reducing the environmental impact of construction project activities (Crawley & Aho, 1999;
Weerasinghe, 2022). Among these are the Leadership in Energy and Environmental Design
(LEED) and the Building Research Establishment Environmental Assessment Method
(BREEAM), which provide a framework for assessing and improving the sustainability

performance of buildings.

Despite the establishment of these frameworks, construction projects still face many
challenges in terms of sustainable practices. This is because the complexity of construction
projects, the diversity of stakeholders, and the traditional iron triangle prioritization of cost,
time, and quality objectives often result in sustainability as a factor taking a back seat. The
problem is complicated by the fact that the construction industry is decentralized, with a
multitude of contractors and subcontractors that can lead to a disconnect between

sustainability efforts (Sari et al., 2023).

China has experienced rapid urbanization and infrastructure development in recent decades,
and the booming construction industry along with it has contributed to the rapid economic
development. At the same time, the construction industry in China is a significant consumer
of resources and a major contributor to greenhouse gas emissions, which is an issue that
needs to be emphasized in a country facing serious environmental challenges (Ying-Bin et al.,
2022). In China, the concept of sustainability in the construction industry is becoming
increasingly recognized and important (Ma et al., 2018). This shift has been influenced by
the global sustainability landscape, including the principles outlined in the Brundtland
Commission's report "Our Common Future" (Ma et al., 2018). These principles need to be
applied to China's own policies and initiatives aimed at promoting sustainable development.

China has signed international environmental agreements, such as the Kyoto Protocol and



the Paris Agreement, which have placed increased demands and pressure on the Chinese
construction industry to reduce its environmental impacts. While the sustainability
standards and certification systems for China's construction industry have been influenced
by Western frameworks such as LEED and BREEAM, they are customized to fit the unique
features of China's construction industry. These features include the scale of construction
projects, urbanization, local environmental challenges and specific national sustainable

development goals (Babatunde & Low, 2015; Qi & Xia, 2022).

Despite these efforts, construction project managers in China still face significant challenges
in fully adopting sustainable practices. This is because construction project managers need
to take more factors into account when making practical decisions, such as the complexity of
the project, the diversity of stakeholders, the fragmentation of the industry, and the focus on
cost, time, and quality goals (Arabpour & Silvius, 2023). Meanwhile, decision-making by
construction project managers is critical to addressing the gap between sustainability theory
and practice. Because the capabilities of project managers and every decision they make has
the potential to significantly impact project outcomes, the decisions they make can either
advance or hinder the integration of sustainability practices. Yet the extent to which
sustainability is considered in each project manager's management decisions is also
influenced by many factors. Factors such as personal values, level of knowledge about
sustainability, and organizational culture all play a role in how sustainability is integrated into

project management practices (Sinxadi & Awuzie, 2021).



1.2 Problem statement

China's construction industry has been the cornerstone of the country's economic growth,
driving rapid urbanization and infrastructure development, with China's urbanization rate
increasing from 19.4% to 52.6% between 1980 and 2012 (Tang, 2013). This rate of growth is
significant globally and has led to interest and concern about the construction industry in
China. This growth is accompanied by a number of negative environmental effects, as the
construction industry is a significant contributor to resource exhaustion, waste generation
and greenhouse gas emissions, posing a serious challenge to China's environmental
sustainability goals. Since 2010, the Chinese construction market has become the largest in
the world (Senaratne & Sandanayake, 2012). The rapid economic development of China has
led to a significant increase in energy consumption and carbon emissions (Shao et al., 2014).
China accounts for 21% of global consumption of primary energy and has surpassed the
United States as the world's top carbon emitter (Wang & Liang, 2013). The construction
industry sector is energy-intensive and its energy consumption is still increasing , as shown in
Figure 01. The construction industry has been one of the major contributors to China's
carbon emissions due to the large amount of energy and large amount of materials
utilization (Lin & Liu, 2015). The importance of the construction industry in the nation's
economy and the construction industry's intensive use of resources have led to higher
carbon emissions. Chang et al. (2010) estimated that China's construction industry accounts
for 25% of the country's total carbon emissions (Hou et al., 2020). The urgency of this issue
is underscored by Chinese President Xi Jinping's commitment at the 2020 United Nations
General Assembly (Zhao, 2022)to peak carbon emissions by 2030 and achieve carbon

neutrality by 2060.
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The challenges of integrating sustainability into construction project management are
manifold. Project managers usually adopt the traditional project management model and do
not bother to fully consider other factors such as environmental and social factors.
Traditional project management approaches are primarily aimed at optimizing cost, time,
and quality, while sustainability is often something that is considered only after these
requirements have been met (Fathalizadeh et al., 2021). Construction project managers are
often faced with the tension between adhering to sustainability principles and meeting
traditional project constraints such as cost, time, and quality when directing projects (Silvius
et al., 2017; Fathalizadeh et al., 2021). Construction projects are dynamic in themselves,
characterized by frequent and unpredictable changes. This dynamism increases the
complexity of project management, especially with the integration of sustainability (Brady &
Davies, 2014). The dynamic character of construction projects complicates the decision-
making process, and the rapid growth of the construction industry in China has increased
these challenges. Because project managers are often under pressure to deliver projects
rapidly, project managers tend to apply traditional project management methods to meet

the three elements first, which often results in less sustainability (Wong & Zhang, 2013).

The construction industry has low barriers to entry and is highly fragmented (Cheah & Chew,
2005). There are many different types of firms in the Chinese construction market, and

Chinese construction firms are usually categorized into three groups: state-owned
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enterprises (SOEs), urban and rural collectively owned enterprises (COEs), and rural
construction teams (RCTs) (Low, 2003; Cheah & Chew, 2005; Zhou & Pheng, 2014). This
fragmentation has led to a lack of standardization in practice, as well as differences in the
adoption of sustainability approaches. Zhang et al. (2023) summarized five major barriers in
the transformation of China's construction industry as data fragmentation, lack of core
technology, weak digital infrastructure configuration, lack of technical talent, and lack of
technical standards (Zhou & Pheng, 2014). While the implementation of sustainability
standards and certifications in China is gradually improving, they are not being applied
uniformly across the industry (Hu et al., 2023). The role of these sustainability standards in
promoting sustainable practices is also often subject to some questioning, particularly in
terms of whether they will be adapted to the unique conditions of construction projects in
China (Chang et al., 2016; Chang, 2017). For example, while some large state-owned
enterprises (SOEs) may have the resources and motivation to pursue sustainability, many
small and medium-sized enterprises (SMEs) lack the knowledge, skills, and financial

capabilities to undertake sustainable practices (Yu & Bell, 2007).

Legal policies and measures enacted by the government can also play a key role in
influencing sustainability. The Chinese government has developed and implemented a
number of laws, regulations and policies, such as Environmental Impact Assessment La,
Regulation on Energy Conservation in Civil Buildings and Action Plan for Promoting Green
Building (Chang et al., 2016) , as shown in Figure 02. While China has made many efforts to
promote green building standards and sustainable urban development, these policies have
not been consistently implemented and enforced in projects (Zhu et al., 2015). There is still a
large gap between policy and practice, such as a lack of the necessary regulation and
transparency in sustainable practices, which prevents the implementation of effective
sustainable development measures (Liu et al., 2022; Zhu et al., 2015). In addition, existing
research on sustainable buildings in China has focused mainly on policy and technology, with
less attention paid to human and managerial factors that play a key role in implementing

sustainability (Wang et al., 2021; Wang et al., 2022).
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There is a need for an in-depth understanding of how Chinese construction project
managers consider and integrate sustainability into their daily decision-making processes
(Silvius et al., 2017), and what barriers and facilitators exist in this context. The aim of this
study is to explore how construction project managers in China integrate sustainability
considerations into their decision-making processes. The study attempts to identify the
factors that influence these processes, the challenges that managers face in balancing
sustainability with other project goals, and strategies that can facilitate the integration of
sustainability into construction project management practices in China (Josa & Aguado,

2019).
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1.3 Research Gap

In recent years, against the backdrop of rapid urbanization and increasing environmental
concerns, the integration of sustainable development into construction project management
has received increasing attention and focus (Ohiomah et al., 2019). At the same time the
construction industry, as a major contributor to global economic growth, has a profound
impact on the environment and society (Khalim & Lee, 2020). Therefore, understanding
how construction project managers incorporate sustainability considerations into their
decision-making process is important for promoting the practical aspects of sustainability in

the industry (Silvius et al., 2017; Zubko et al., 2021).

There is a growing number of literatures on sustainability in the construction industry, but
there is still a lack of in-depth discussion on the specific practices of Chinese construction
project managers in terms of sustainability integration. The construction industry in China is
unique due to the country's rapid urbanization, the scale of construction projects, and
specific regulatory and cultural contexts. First, China's urbanization rate far outpaces that of
other countries, growing from 19.4% in 1980 to 52.6% in 2012 (Tang, 2013), and this rapid
urbanization has led to a huge demand for construction resources and corresponding
environmental pressures. Second, the scale of construction projects in China is usually larger,
which not only implies more resource consumption and environmental impacts, but also a
significant increase in the complexity of project management (Fernandez, 2007). In addition,
China's unique policy and regulatory environment, such as national-level guidance on
building standards and sustainability, as well as cultural backgrounds that differ from those
of Western countries, have a unique impact on the management and sustainable practices
of construction projects. For example, green building standards and urban sustainability
policies promoted by the Chinese government (Chang et al., 2016), although influenced by
international agreements such as the Kyoto Protocol and the Paris Agreement, still need to
be adapted to China's specific socio-economic conditions and cultural practices during actual
implementation. Therefore, it is a very worthwhile topic for Chinese construction project
managers to investigate how to incorporate sustainability under these unique conditions.

Meanwhile existing research provides a broad understanding of how project managers in
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general approach sustainability, yet few studies delve into the nuanced challenges facing the
construction industry and the Chinese construction industry. For example, a study conducted
by Zhang (2020) highlights the importance of constructing a bid evaluation index system
characterized by green development for the procurement of public projects by the Chinese
government. Ibrahim (2010) emphasized the importance of Key Performance Indicators
(KPIs) in supporting Malaysian Architecture, Engineering and Construction (AEC) firms'
decision making in sustainability assessment for project management in China. These
studies, although valuable, did not specifically address the decision-making process of
Chinese construction project managers in sustainability integration. In addition, there is
limited empirical data on the decision-making frameworks used by Chinese construction
project managers when considering sustainability goals, which is also a clear research gap.

An in-depth study of the existing situation with the current state of research is needed.

This study aims to fill this gap by investigating, specifically for the Chinese construction
industry, how Chinese construction project managers balance the competing demands of
sustainability with the other constraints like cost, time and quality. The research explores the
extent to which sustainability is considered in the decision-making process and identify the
barriers that prevent sustainability from being integrated into the decision-making process.
By focusing on the Chinese context, the research contributes to a more localized
understanding of sustainable construction project management. The research also provides
insights into how project managers can better equip themselves with the knowledge, tools

and support they need to prioritize sustainability in their projects.

In summary, despite the wealth of knowledge on sustainability in construction globally, there
is a noticeable gap in understanding the specific challenges and practices faced by
construction project managers in China. This study aims to bridge this gap and provide
valuable insights to inform academic discussions and practical applications in the field of

sustainable construction project management.
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1.4 Research Questions

The main research question to this study is

"How do construction project managers in China integrate sustainability into their

decision-making processes?”

The main research question of this study focuses on exploring how construction project
managers in China integrate the concept of sustainability into their work decisions. This
guestion aims to provide an in-depth understanding of the ways in which construction
project managers practically apply and perspective on sustainability factors in their
management processes, and how these practices affect project execution and results. The
study focuses not only on the theories and principles of sustainability, but also on how

project managers translate these concepts and perspectives into concrete actions in their

work.

As shown in Table 01, the main question is divided into three sub-questions.

Table 01. Sub questions

Sub-questions (SQ)

Methodology

construction project managers in incorporating
sustainability factors into the decision-making

process?

sQ1 What factors influence Chinese construction | Literature review
project managers' decision-making process
Interview
regarding sustainability factors?
SQ2 What are the different perspectives of Chinese | Q- methodology

Interview

16




SQ3 How do Chinese construction project managers | Interview
balance the trade-offs between sustainability
goals and project constraints in the decision-

making process?

These sub-questions are intended to provide a multi-dimensional perspective on the main
research question in order to gain a more nuanced understanding of the complexities
involved in incorporating sustainability into construction project management decision-

making.
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1.5 Research object

The study aims to deepen the understanding of sustainability practices in the field of
construction project management in China. A key expected outcome is to explore the
various factors that influence the sustainability decision-making process of project managers
and explore how some possible factors taken into consideration into decision-making
processes such as time constraints, funding constraints, project size, personal values of
managers, prevailing organisational culture, and expectations of various stakeholders
interact with each other (Ashkezari et al., 2022). This study explores the factors that need to
be considered in decision-making, providing a fine-grained perspective on their relative

influence and interdependence.

In addition to mapping the terrain of decision-making, the study reveals the various
perspectives held by Chinese construction project managers on integrating sustainability.
Using a methodology that explores people's subjective thoughts, the study dissects the
subjective views of these professionals, revealing how they reconcile the often competing
demands of economic efficiency, environmental stewardship and social responsibility
(Banihashemi et al., 2021). This dimension of the research is expected to highlight the
differences between policy and practice in the field, thus providing a nuanced understanding

of how project managers understand and think about sustainable development.

An important aspect of the study was to examine the trade-offs made by Chinese
construction project managers between sustainability objectives and project constraints
such as time, cost and scope (Lotfi et al., 2022). The research aims to shed light on the
strategies and decision-making frameworks that enable the alignment of sustainability goals
with project deliverables. This investigation delves into the methods used by project
managers, such as prioritisation techniques, stakeholder engagement processes and other

methods, to balance these often conflicting constraints and demands (Oliver et al., 2019).

The expected outcomes of this study will specifically reveal the key factors that Chinese
construction project managers consider in their sustainability decision-making, such as

constraints of time, money, and project size and sustainability. We expect to identify the
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specific factors that influence these decisions, such as managers' personal values,
organizational culture, and stakeholders' expectations, and how these factors interact with
each other to affect the final sustainability outcomes of the project. In addition, the study will
specifically show the specific strategies and approaches used by Chinese construction project
managers in integrating sustainability. This includes showing how project managers can
overcome challenges in sustainability practices through stakeholder engagement, priority
setting, and resource allocation. The study will also explore in detail the current perceptions
and perspectives of project managers in the industry regarding the integration of sustainability
into project decision-making, providing practical guidance and recommendations for
promoting sustainable construction project management. The data and results obtained from
this study will provide practical references and guidance for future academic research and

industry practice in sustainable construction project management.
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1.6 Research Outline

This paper's structure was thoughtfully created to help the reader comprehend a thorough
discussion of how sustainability is incorporated into construction project management in

China, as shown in Figure 03. The structure of the paper is as follows:

Introduction: By outlining the problem statement, research gaps, research objectives, and

research background, the opening section establishes the framework for the entire study. It
defines the study's context, emphasizes the importance of sustainability to the construction
industry, and highlights project managers' contributions to the advancement of sustainable

practices. It also describes the research questions and objectives of the study.

Literature Review: Following the introduction, a comprehensive literature review will be
conducted to provide an in-depth exploration of existing research on sustainable building
project management and the important factors that determine project success. An overview
of the major theories, models, and empirical studies is given in this section, giving the study

a strong scholarly foundation and direction (Ali et al., 2022; Ziraba et al., 2020).

Research Methodology: Chapter 3 details the research design and methodology employed in
this study. The chapter explains why the Q-methodology was chosen to capture the
subjective views of construction project managers on the integration of sustainability into
project management and outlines the specific analytical methods used in the Q-

methodology (Ahmad et al., 2022; Gain et al., 2022; Magbool & Jowett, 2022).

Results: In this key section, the data collected through the Q methodology will be analyzed
and the final results of the analysis will be obtained. This chapter presents the results of the
study in a structured way, explaining the program manager's perspective on sustainability.
The research questions of the study are also answered based on the final analysis (Gdrecki &

Utrilla, 2022; Dai & Kang, 2023).

Conclusions and Recommendations: The final chapter summarizes the conclusions based on
the analysis and discussion. While this study does not provide a set of prescriptive

recommendations, it provides potential pathways for future research and considers the
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practical implications of the findings for the construction industry (Newton, 2022). The
chapter also discusses the limitations of this thesis and the direction of future research,

providing some direction for future research on related areas.

Appendixes and References: Appendices contain supporting documents like comprehensive
data tables, surveys, and more analyses. All sources cited in the paper will be painstakingly

documented in the references section in accordance with stringent academic guidelines.

This structured approach ensures that the content flows logically and helps the reader to
clearly understand how sustainability factors are integrated into the decision-making process
of Chinese construction project managers. Each chapter builds on the previous one,

culminating in a comprehensive understanding of the research topic.

SQ 20 What are the different
perspectives of Chinese
construction project
managears in incorporating
sustainability factors into the
decision-making process?

5Q 1. What factors influence
Chinese construction project
managers' decision-making
process regarding
sustainability factors?

Chapter 1 Chapter 2 Chapter 3 Chapter 4 Chapter 5
Introduction Literature Review Methodology Results Conclusion

5Q 3. How do Chinese
construction project
managers balance the trade-
offs between sustainability
geoals and project constraints
in the decision-making
process?

Figure 03. Thesis outline
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2. Literature review

2.1 Construction Project and Sustainability

2.1.1 Construction projects

Construction is a complex and time-consuming endeavour and the development of a
construction project usually consists of several phases and requires a wide variety of
professionals and construction techniques (Sears et al., 2015). Construction projects are
complex and multifaceted endeavours that involve the planning, design, construction and
management of various infrastructure and building works. The process of executing a
construction project involves a number of phases, beginning with project initiation and
feasibility studies, followed by the design planning phase, construction activities, and finally
project delivery and commissioning. Throughout the project lifecycle, construction
management professionals are responsible for overseeing all aspects, including budget,
schedule, quality control, safety and stakeholder management. The construction industry
covers a wide range of projects including residential and commercial buildings, bridges,
roads, dams, airports and various other infrastructure developments (Kibert, 2016). These
construction projects effectively contribute to economic development while shaping the
liveable built environment and providing necessary facilities to the society and

people(Paoletti & Vettori, 2021).

Construction projects are characterised by their complexity and successful project delivery
requires effective coordination, communication and adherence to project constraints, often
referred to as the principle of the triple constraint (Atkinson, 1999). The triple constraint
consists of three factors: time, cost, and quality (Silvius et al., 2017). Traditionally,
construction projects prioritise meeting these constraints to ensure project success.
However, this focus on immediate goals can have unintended negative consequences for the
environment and society (Marques et al., 2011). Due to its size and resource-intensive

nature, the construction industry has significant environmental, social and economic

22



impacts, and therefore sustainability considerations are critical in the management of

construction projects.

2.1.2 Sustainability in construction projects

The construction industry is crucial in contributing to socio-economic progress. However, the
industry, with its inherent characteristics of fragmentation, uniqueness and complexity, has
always been faced with constant challenges. For example, time overruns (70%), cost
overruns (14% on average) and waste generation (10% of material costs) (Hussin et al.,
2013). Conventional approaches in construction procedures and management practices have
limitations in effectively responding to escalating dilemmas, particularly escalating carbon
emissions (Hariram et al., 2023). These experiments highlight the need for practitioners to
reassess and improve methods and techniques for managing the construction process

(Hussin et al., 2013).

In November 1994, the first International Conference on Sustainable Building was held in
Tampa. Kiebert, the organiser of this conference in Florida, USA, defined sustainable building
as "the creation of healthy built environments using resource-efficient, ecological

principles". The field of sustainable building includes the following.

Economic Sustainability - Improving profitability through smarter use of resources including
labour, materials, water and energy. Economic sustainability in construction projects
emphasises the responsible use of resources to achieve long-term economic viability (Singh
et al., 2021). This includes assessing lifecycle costs, considering the return on investment of
sustainable practices, and evaluating potential risks and benefits. Sustainable building
projects seek to balance upfront costs with long-term benefits, ensuring that economic
considerations are aligned with environmental and social objectives. Economic
considerations in this regard include job creation, improved competitiveness, job creation

and thus increased productivity, among many other factors.
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Environmental Sustainability - Demonstrates wise management of natural resources while
minimising waste generation (Mallick et al., 2022). The aim is to protect the environment
from harmful and potentially irreversible impacts. The environmental dimension is
intertwined with the definition of methods for design, construction, operation and
maintenance, and eventual demolition, all of which aim to minimise harmful impacts on the
environment. This includes the adoption of energy-efficient technologies, the use of
renewable energy sources, the promotion of sustainable water management, the
implementation of waste minimisation strategies and the reduction of greenhouse gas
emissions (Braganca et al., 2014). Sustainable building projects prioritise resource efficiency
and strive to minimise impacts on environmental degradation. In addition, reducing waste

and minimising resource extraction has significant economic benefits (Ajayi et al., 2015).

Social Sustainability - Meet individual needs and increase customer satisfaction at every
step of the construction process (Okitasari et al., 2022). In addition, fostering close
cooperation with customers, suppliers, labour force and local population for mutual benefit.
The social dimension deals with issues related to improving the quality of life of individuals.
It aims to improve the welfare of project stakeholders, workers and local communities. This
includes promoting fair labour practices, ensuring safe working conditions, engaging in
community development activities, and creating infrastructure that improves quality of life
(Ajayi et al., 2015). Social sustainability focuses on promoting inclusive and equitable

development, taking into account the needs and aspirations of diverse communities.

Sustainability in construction projects refers to the integration of environmental, social and
economic factors throughout the life cycle of a project(Chang et al., 2016). The overall goal is
to create structures and infrastructure that balance human needs with natural ecosystems
and resource conservation. Sustainability aims to minimise the ecological footprint of a
building project, optimise the use of resources and promote social well-being while ensuring

economic viability (Hill & Bowen, 1997).

Sustainable building can be seen as a subset of sustainable development and applies to the
construction industry. It can be defined as "the creation and responsible management of a

healthy built environment based on resource efficiency and ecological principles" (Kibert,
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1994). Sustainable building encompasses three main aspects: the social, economic and
environmental domains, whereas the conventional view focuses mainly on aspects such as
economy, practicality and longevity. In contrast, this includes areas such as air emissions,
waste emissions, water utilisation, land use, etc. (. The construction industry holds great
potential to contribute to sustainable development by addressing a wide range of issues in
the economic, social and environmental spheres. By adopting sustainable building practices,
the construction industry has the ability to reduce total energy consumption while
optimising the viability of renewable energy supplies. In addition, sustainable construction
can reduce waste, protect limited water resources, improve water quality, adopt designs
that are compatible with water dynamics, and reduce vulnerability to flooding. At the same
time, project management reduces the emission of pollutants into water bodies, the
atmosphere and the soil, and reduces noise and light disturbances. Project management
embodies a methodical and strategic approach to coordinating, executing, monitoring and

regulating the range of resources, tasks and parties involved in a project.
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2.2 Construction projects and project management

2.2.1 Project management

Project management embodies a methodical and strategic approach for coordinating,
executing, monitoring and supervising a range of resources, tasks and vested interests
intertwined in a project, with the ultimate aim of achieving different objectives within a
predetermined scope (Esangbedo & Ealefoh, 2021), as shown in Figure 04 . In the field of
construction engineering, project management plays a crucial role in coordinating numerous
aspects, ensuring effective information exchange between different stakeholders (Cerezo-
Narvaez et al., 2021) and ultimately succeeding in realising projects that comply with
benchmarks of excellence. This includes adherence to quality benchmarks, financial

constraints and time parameters (Kerzner, 2017).

PERFORMANCE/TECHNOLOGY

Figure 04. Overview of project management (Kerzner, 2017)
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Project management processes involve a series of interrelated steps that guide a project
from conception to completion. These processes provide a structured framework for
managing the project life cycle. For construction projects, these processes are adapted to
the specific challenges inherent in construction work. A typical project management life

cycle includes the following phases:

Initiation: This phase involves defining the scope, objectives and key stakeholders of the
project. It is a key step for the project manager to define the purpose of the project and
align it with the organisation's goals; Planning: The planning phase involves developing a
comprehensive project plan detailing the scope, schedule, resources and potential risks. This
includes estimating costs, allocating resources, and developing strategies to address
potential challenges; Execution: In this phase, project managers put the plan into action.
They coordinate resources, manage tasks, and communicate with stakeholders to ensure
that the project is progressing as expected; Monitor: In this phase, project managers track
the progress of the project against the plan, identify any deviations, and take corrective
action as needed. This step is critical to ensure that the project stays on track and that any
potential issues are resolved in a timely manner; Closing: The closing phase involves
completing all project activities, documenting lessons learned, and obtaining stakeholder
approval. This marks the formal end of the project and transition to the operational phase

(PMI, 2017).

2.2.2 Project Management for Construction

There is a need to expand the overall concept of management to fit the context of the
definition of construction project management, which can be succinctly stated as follows:
the process of representing the client's interests in the careful design, coordination and
supervision of a project from inception to completion, including the commissioning phase.
This involves identifying the client's desires in terms of practicality, efficacy, quality, time
considerations and financial outlay. This involves the configuration of symbiotic resource

interrelationships, the integration, vigilance and supervision of the contributions and
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products of the different players involved in the project, and the discernment and selection
of the best course of action in pursuit of the client's satisfaction with the project's outcomes

(Walker, 2015).

In this context, the term "resources" encompasses a wide range, covering materials,
machinery, financial assets and, above all, personnel. An omission in many project
management definitions is the lack of specific reference to how individuals are coordinated
to achieve a project. Whilst we can infer that collaborative effort is inherent in the
achievement of project outcomes, it is still important that the definition clearly emphasises
this fundamental aspect of project management. Putting this definition into practice can
take many forms, depending on the nature of the project and the context in which it
operates. However, regardless of the organisational framework, the effort embedded in the
definition should be clearly visible, which is an affirmation of project management

implementation.

The field of construction project management (CPM) has two main objectives. Firstly, it
requires the identification of optimal project objectives, which are typically delineated
through the prisms of time considerations, financial outlay and quality of outcomes. These
objectives are formulated with a keen grasp of the intrinsic rationale for the project's
existence, the client's expectations, and the contextual environment in which the project is
being undertaken. At the same time, the second aim of project management is to establish a
structural framework for managing the project according to mutually agreed objectives.
These objectives include the technical aspects, the different participants and the contextual

environment in which the project is to take place (Brown & Adams, 2000).
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2.3 Sustainability and Project Management

2.3.1 Sustainable Project Management

Given the changing uncertainties and dwindling availability of natural resources, it has
become imperative to intricately integrate sustainability considerations into all aspects of
business operations (Armenia et al., 2019). This urgency stems from the desire to ensure
that the trajectory of a business is both durable and profitable in the long term. In the field
of project management, the interplay between sustainability and project management has
been individually studied by many scholars (Chawla et al., 2018; Gao, 2022). However,
efforts to uncover contemporary methodologies for assessing and integrating sustainable
project management remain an avenue that has yet to be fully explored, with only limited

progress to date (Chawla, 2018).

Sustainable project management (SPM) embodies a methodology that aims to integrate the
principles of sustainable development into the continuum structure of project management
(Toljaga-Nikoli¢ et al., 2020). This approach recognises the intrinsic nature of the intertwined
economic, ecological and social dimensions, and hopes to ensure that projects not only
achieve their designated objectives, but also contribute positively to the overall ethos of
sustainable development. SPM recognises that choices made during project conception,
execution and closure can have a cascading effect on the community, the ecosystems, and

the legacy that is left to future generations.

2.3.2 Principles of Sustainable Project Management (SPM)

At the heart of sustainable development project management is the alignment of project
management practices with the principles of sustainable development. This means
considering not only the immediate objectives of a project, but also its long-term
environmental, social and economic impacts. The following are some of the key principles of

sustainable project management:
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Holistic Approach: Sustainable project management takes a holistic view, considering the
entire project life cycle and its interactions with various stakeholders and the environment.
This approach requires project managers to anticipate and address potential environmental

and social impacts throughout the project (Silvius & Schipper, 2014).

Integrating Sustainability: Sustainable project management requires the integration of
sustainability factors into all aspects of the project management process. This includes
material selection, energy-efficient design, waste reduction strategies, and even the

treatment of project workers and local communities (EImualim & Alp, 2016).

Stakeholder Engagement: Stakeholder engagement is a fundamental aspect of SPM. Project
managers must actively engage with relevant stakeholders, such as local communities,
environmental experts, and social organizations, to gather different perspectives and ensure

that the project meets the needs and values of all interested parties (EImualim & Alp, 2016).

Long-term impact assessment: Sustainable project management includes assessing the long-
term impacts of project decisions. This includes assessing the potential impacts of projects
on climate change, resource depletion, and community well-being. Through such
assessments, project managers can make informed choices that balance short-term benefits

with long-term sustainability (Chawla, 2018).

2.3.3 Benefits of Sustainable Project Management

Implementing the SPM approach can yield a range of benefits beyond the immediate project

objectives:

Risk reduction: SPM emphasizes risk management, considering both traditional project risks
and potential sustainability-related risks. By identifying and mitigating these risks early,
project managers can avoid costly delays, reputational damage, and legal issues (Chofreh et

al., 2019).
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Enhance reputation: Sustainable projects often receive positive attention from the public,
investors, and regulators. Organizations that consistently practice sustainable project
management can build a reputation for being responsible and ethical, which increases

stakeholder trust and support (Chofreh et al., 2019).

Innovation and Efficiency: Incorporating sustainability principles can drive innovation in
project design, resource management, and construction techniques. These innovations can
increase operational efficiency, reduce waste and improve overall project performanc

(Elmualim & Alp, 2016).

There are several promising options waiting to be explored in order to advance sustainable
project management. The diversity of computational technologies and evolutionary
algorithms in this field presents revolutionary opportunities for sustainable project
management, as they enable the identification and utilization of optimal allocations of
resources. At the same time, it is imperative to incorporate key elements of sustainable
project management such as profitability, safety, transparency, ethical considerations,
environmental compatibility, social resonance, and alignment with stakeholder and
customer expectations. These parameters can be used as key weighting factors to construct
a multi-objective paradigm for sustainable project management. This approach helps to
identify and quantify sustainability considerations relevant to a given project. In addition, a
groundbreaking framework can be conceptualized that integrates and coordinates all
aspects of project management sustainability. This novel framework would include both
evaluation and assessment aspects, coherently integrating a feedback mechanism that
would incorporate every aspect of the organization's work, decisions and policies. By
incorporating these multifaceted elements, the framework could provide a holistic
perspective through which project management sustainability can be comprehensively

measured and discerned (Chawla, 2018).
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2.3.4 Project success and decision-making in construction project management

A core element of project management is the phase-gate process (Kerzner, 2017; Silvius et
al., 2017). The phase-gate process is the facilitation mechanism that guides the decision-
making trajectory of a project. As identifiable gateways, junctions constitute delineated
checkpoints strategically set at the apex of each project phase. These gateways serve a dual
purpose - they are both gateways that ensure the recognition needed to proceed further,
and tools for early detection of potential setbacks. Through this early detection, resources
can be allocated wisely, preventing them from being wasted on less favourable work and

instead being used for more promising work.

Through project management, project managers must make decisions (Bhagwat & Sharma,
2007). The quality of these decisions depends on the acumen of the decision maker to
conduct a two-pronged assessment: i) scrutinize the current status of the project against its
original objectives - asking questions that include the trajectory to date and the broader
current progress(Marques et al., 2011); and ii) envision a plausible trajectory for the project
based on the decisions made and the events that are unfolding - gaining insights into the
upcoming changes and their impact on the project . The prism of performance assessment is
a conduit for system configuration or adjustment and management of existing systems. It is
an integral part of effective planning and control and coexists in harmony with the decision-

making domain.

Atkinson (1999), Cooke-Davis (2002) pointed out that project management activities using
only time, cost or quality measures can be flawed (Marques et al., 2011). They explain that
using the Iron Triangle (cost-time-quality) as a criterion for success is not optimal. In
particular, Atkinson (1999) stated that the Iron Triangle is not related to control errors, which
can lead to less than optimal task results (Marques et al., 2011). The stage-gate process
arose because the traditional hierarchical command and control structure is ineffective for
ad hoc processes such as projects that imply "horizontal" workflows across organizational
boundaries (Silvius et al., 2017). Therefore, project performance should be measured
through the overall objectives of the project, not just through the universal traditional

measures of cost, time and quality (Marqués et al., 2011).
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Figure 05. Evolution of project success criteria (Silvius et al., 2017)

Project success is one of the most emphasized concepts in project management research
(Ika, 2009). Both decision making and reviewing are process monitoring to achieve project
success. Most of the early research on project success emphasized three dimensions: time,
budget, and quality. However, this approach has now been widely criticized. Since the
beginning of the last century (De Bakker et al., 2010; Correa et al., 2018), many studies on
success criteria have emerged. Figure 05 shows the evolution of project success criteria from
an 'iron triangle' to a more comprehensive set of criteria that also includes benefits

generated and stakeholder satisfaction.

Dubois and Silvius (2020) created a conceptual model to examine the impact of sustainable
project management on project success by exploring a range of relationships between
sustainable project management and project success ( shown in Figure 06). It was concluded
that considering sustainability in project management would contribute to project success
(Dubois & Silvius, 2020). In our study, we can apply the same model to explore the
importance of sustainability in project decision-making. Since our study also explored the
link between sustainable project management factors and project success, it is also
interesting to explore how sustainability influences project success decisions in the context

of the fact that sustainability is known to improve project success (Pirotti et al., 2020).
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Figure 06. Conceptual model (Dubois & Silvius, 2020)
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2.4 Sustainable project management for construction projects

2.4.1Principles of sustainability

When considering sustainability in project management, it is important to build on a clear
set of guiding principles(Silvius et al., 2017). This is because these principles can provide the
necessary framework for overall project management, ensuring that sustainability objectives
are not only met, but also practically applied throughout the project lifecycle. By focusing
not only on perspectives related to the project management process, such as how a project
operates, but also on the depth and breadth of sustainability, such as a project's
environmental impacts and societal benefits, the principles provide a comprehensive
perspective on the practice of sustainability. By applying these principles, sustainability
project management focuses not only on the immediate success of a project, but also

considers its long-term environmental and social impacts.

The sustainability principles used in this study were refined based on a comprehensive
review of a wide range of literature sources as shown in Table 02. This entails a thorough
examination of books, journal articles, book chapters, and conference proceedings from
both domestic and foreign conferences in order to pinpoint and condense fundamental
ideas and viewpoints on sustainability from a variety of fields and disciplines. These
principles are seen as key elements of sustainability in construction project management
and guide how we assess and integrate sustainability goals. For example, by analyzing works
such as John Elkington's Cannibals with Forks and Paolo Sassi's Strategies for Sustainable
Architecture, we have refined principles such as comprehensiveness and systems thinking,
and technology and innovation driven. We used these guidelines in the study's particular
implementation at all project management stages, such as planning, initiation, execution,
monitoring, and closure. An application like this makes sure that sustainability is applied in
project management's real-world operations and decision-making processes, not just as a

theoretical concept.
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Table 02. Summary of Principles of sustainability

Principles of sustainability

Source

Comprehensiveness and Systems Thinking

(Elkington, 1999)

Technology and Innovation Driven

(Sassi, 2006)

Community Participation and Cultural Adaptability

(Mussinelli,

2021)

Risk Management and Health Safety

(Soltanzadeh et
al., 2022)

Balancing and harmonizing social, environmental and economic

interests

(Silvius et al,,

2017)

2.4.2 Sustainability in project management for construction

Comprehensiveness and Systems Thinking: This principle requires project managers to

consider the environmental, social and economic impacts of a project in the decision-making

process. This approach emphasizes a comprehensive analysis of the construction project,

including an assessment of the project's impact on the local ecosystem, the sustainable use

of resources and the overall environmental footprint of the project throughout its life cycle

(Petrelli et al., 2023; Ohiomah et al., 2019b). In addition, systems thinking means considering

how the project will impact the community and society, including employment

opportunities, community development and social equity issues (Khanaum & Hossain, 2023;

Ghufran et al., 2022). Project managers can ensure that projects meet current needs without

36



risking the interests of future generations by using this comprehensive and integrated
approach, which emphasizes environmental protection and social responsibility as well as

the identification and mitigation of potential negative impacts.

Technology-Driven and Ecological Innovation: In order to increase sustainability, this
principle places a strong emphasis on the application of modern technology and eco-
innovation in construction project management. It motivates project managers to investigate
and implement technological solutions that dramatically increase resource efficiency and
lessen their negative effects on the environment. This includes the use of digital tools such
as Building Information Modelling (BIM) to optimize the design process and improve
material efficiency (McAuley et al., 2020), and the use of modular construction techniques
to speed up the construction process and reduce waste from on-site operations. In addition,
eco-innovation includes the application of renewable energy sources, green building
materials and energy-efficient technologies to achieve both environmental sustainability and
economic efficiency. This approach not only helps to reduce the carbon footprint of
construction projects, but also facilitates the development and application of new
technologies, laying the foundation for the future of the sustainable construction industry

(Wei et al., 2020).

Community Participation and Cultural Adaptability: This principle highlights how important it
is for project managers to actively involve local communities in the planning and execution
of projects while recognizing and adjusting to their unique cultural practices. This means
that to understand the needs and expectations of the community and take these into
account when designing the project, project teams must collaborate and have meaningful
conversations with members of the community (Hoyos-Gomez et al., 2021). This
involvement increases the project's social acceptability and success while ensuring that it is
meeting the actual needs of the local community. Furthermore, by using this approach, local
cultural heritage is protected and promoted, and project outcomes are aligned with the

community's long-term interests and sustainable development objectives (Hasana, 2022).

Risk Management and Health Safety: The principles of Risk Management and Health Safety

focus on preventing risks and promoting safety in the administration of construction
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projects. This entails assessing, evaluating, and controlling project risks, particularly those
related to the health and safety of employees (Soltanzadeh et al., 2022). Project managers
need to ensure that appropriate safety measures are taken during construction, such as the
use of safety equipment, training of employees, and implementation of emergency response
plans. In addition, this principle emphasizes the importance of considering long-term health
and safety issues, such as air quality, noise control and pollution prevention, during project
planning and execution (Hasana, 2022). Projects can enhance their overall sustainability and
success while also protecting the safety of workers and community members through the

adoption of effective risk management practices.

Balancing and harmonizing social, environmental and economic interests: Sustainability is
about balancing and harmonizing social, environmental and economic interests. This
principle acknowledges that social, environmental, and economic interests must be balanced
and compared as the fundamental components of sustainability in construction project
management(Silvius et al., 2017). It also means that decisions about projects take into
account social welfare, economic gains, and environmental preservation at the same time.
For example, consider the amount and sources of energy used in the project, the long-term
contribution of the construction project to the local economy, and the consequences for
society and the environment. This balanced approach requires project managers to
undertake comprehensive considerations, including social responsibility (Makeev, 2021),
environmental impact assessment, and economic benefit analysis. As discussed by Petrelli et
al. (2023), not all practices in construction project management positively impact

sustainability, highlighting the need for a nuanced approach.

These principles provide a framework for project managers in sustainable project
management to effectively integrate sustainability considerations into all phases of a
construction project. It is possible to meet the traditional project objectives—such as profit
and time savings—as well as make sure the project has a positive social and environmental
impact by incorporating these principles into the various project processes. These principles
specifically outline the necessity for project managers to take into account the long-term
effects of a project at every stage, including the ongoing effects on the local community,

environment, and economy in addition to the project's cost and time. For instance, take into
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account the long-term environmental effects of the materials and construction methods you
choose; when interacting with stakeholders, think about how to best involve the community
and address its needs. In addition, these principles mean that when faced with potential
conflicts between economic, environmental and social goals, project managers need to take
an innovative and strategic approach to finding a balance. This may include adopting new
technologies to improve efficiency, or using innovative design and construction methods to

minimize environmental impacts.
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3.Methodology

3.1 Q methodology

Q methodology as a research methodology focuses on exploring and analyzing the
subjective views and attitudes of individuals(Brown, 1993). It was pioneered by British
physicist and psychologist William Stephenson(Qu et al., 2015), who developed the
methodology in the 1930s (Stephenson, 1968). Q methodology combines the strengths of
both qualitative and quantitative research (Qu et al., 2015) through a process known as "Q-
sorting," which allows researchers to gain detailed insights into how individuals perceive
particular topics or opinions (Watts, 2012). Through a process called "Q-sorting," researchers
are able to gain a detailed understanding of how individuals perceive a particular topic or

point of view.

In the Q-sorting process, participants are asked to rank a series of statements (i.e., a Q-set)
to reflect the extent to which they agree or disagree with the statements, as shown in Figure
07. The statements were carefully selected and designed according to the research topic
while covering various aspects of that topic (Brown, 1982). The results of the participants'
ranking reveal their personal views and evaluation criteria of these statements, and thus can
provide the researcher with a different perspective, allowing the researcher to fully
understand and analyze the interrelationships of these views and the patterns of thinking
behind them. In addition Q methodology usually involves a smaller sample size in the study
compared to traditional survey research. Its methodology focuses more on gaining a deeper
understanding of the complex structure of the views of a few individuals rather than
conducting extensive surveys and generalizations on large samples (McKeown & Thomas,
2013). The advantage of this methodology is that it is able to explore the nuances and

diversity among different individuals under a specific topic.
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Figure 07. Sample score sheet (Silvius et al., 2017)

In this study, Q methodology was chosen as the primary research methodology because it
provides an in-depth and detailed understanding of how construction project managers
incorporate a subjective view of sustainability in their decision-making process(Silvius et al.,
2017). In the decision-making process of construction project management, managers need
to integrate multiple factors, such as environmental impacts, social responsibility, and
economic benefits. The application of Q methodology enables us to gain insight into the
subjective views of project managers when considering sustainability, and how these views

are formed and developed (Watts & Stenner, 2005).

Furthermore, as sustainability itself is a multidimensional and complex concept, the
flexibility and depth of the Q methodology makes it an ideal tool for understanding this
complex topic (Cross, 2004). The method allows us to identify key perspectives or factors in
sustainability decision-making and also reveals how these perspectives are influenced by
individual experiences, values and contexts. By analyzing how project managers balance and
incorporate sustainability considerations, we can provide deeper insight into the
construction industry and provide an academic basis for developing more effective project

management strategies.

In the Q-analysis after completing data collection the participants' results are categorized
into different factors or types, with each type representing a unique perspective. This phase
of Q-methodology is particularly important in the study because different approaches to
sustainable integration by project managers will be identified and described during the

analysis phase (Goel, 2022). These factors not only provide perspectives on the different

41



ways in which sustainability is considered, but also highlight possible areas of improvement

or directions for further exploration (Tanga et al., 2022).

3.2 Design of the Q set

In this study, the design of the Q-set is a critical step that directly affects the accuracy and
depth of the study. The Q-set consists of a series of statements that reflect different aspects
of the research topic (Cuppen et al., 2016). In our study, these statements mainly focus on
the consideration of various factors for incorporation decision making in construction project

management.

3.2.1 Statement Generation

In order to generate the Q-set, a series of key categories first needed to be defined, as
shown in Table 03. These categories are based on a conceptual model proposed by Dubois
and Silvius in 2020 that systematically explores the relationship between sustainable project
management and project success (Dubois & Silvius, 2020). Project success is often seen as
the ultimate goal of project management, and sustainable project management provides a

key way to achieve this goal.

In the context of sustainable project management, the project decision-making process
becomes central to ensuring project success (Barendsen et al., 2021). The purpose of project
decision-making is to ensure project success(Silvius et al., 2017), while project decision-
making is not only about project time, cost and quality, but also about environmental
protection, social responsibility and economic sustainability. The combination of these
factors is the key to project success. Therefore, Dubois and Silvius' model provides a
powerful tool to help us understand the various considerations in project decision-making,
especially in the context of sustainable management. So we defined six factors that play a

key role in project decision making.
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Table 03. Important Factors(Dubois & Silvius, 2020)

Six Important Factors in Project Decision Making

Time Quality Customer benefits

Cost Stakeholder satisfaction Sustainability

Based on this model, we categorized statements into six categories: sustainability, project
time, project cost, project quality, stakeholder satisfaction, and customer benefits.
Statements under each category are crafted to address their specific aspects to ensure that
all aspects of project management are fully captured. Also for the statements under the
sustainability category, they are generated according to the different principles of

sustainability, which makes them more comprehensive and specific (shown in Table 04).

Table 04. Statements of sustainability

Principle of sustainability Statements of Sustainability

1.Prioritize the adoption of digital technologies to enhance

sustainability

Technology-Driven and

Ecological Innovation 4.Modular integrated construction (MiC) promotes fast

construction and supports sustainable development.

12.Renewable resources are vital

Comprehensiveness and | 2. Emphasize the sustainability of the project life cycle, from
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Systems Thinking

resource extraction to eventual decommissioning

5. The ecological sustainability of the site should be assessed,

ensuring minimal disruption to local ecosystems

7. The sustainability of the project life cycle is important

8. When making decisions, it's imperative to assess the
potential long-term impacts of construction projects on the

environment

Community Participation

and Cultural Adaptability

10. Stakeholder engagement is essential

14.Consider the social and cultural aspects of the project's

impact on local communities

15. Integrate nature-based solutions within decision-making

Risk Management and

Health Safety

3. Potential environmental impacts should be assessed and

mitigated

16.Risk management is fundamental

17. Health and safety issues are checked

Balancing
Harmonizing

Environmental,

and
Social,

and

6. The amount of energy used in the project is essential to take

into consideration

9.Responsible waste management and reduction strategies
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Economic Interests should be a pivotal part in construction projects

11.Should consider the potential for long-term economic

benefits

13.The economic, social and environmental consequences are

crucial

In generating specific statements, we relied on extensive literature research and analysis of
statements used in previous Q methodology investigations. This process not only ensured
the comprehensiveness and accuracy of the statements, but also enhanced the depth and
utility of the research by combining the results of the prior research with the purpose of the
current study. Through this approach, we were able to ensure that the Q-set
comprehensively reflected the key considerations in the project management decision-

making process, particularly with regard to sustainability.

In summary, by creating the Q-sets, the aim is to provide an in-depth exploration of the
various factors that need to be considered in the management of a construction project, and
in particular, how they affect project decision-making and project success. This
comprehensive and in-depth exploration will not only provide insights into project
management practices, but also help to promote the wider application of sustainability in

construction projects.

3.2.2 Choice of Declaration

When generating statements for the Q-set, we paid particular attention to incorporating

multiple factors to ensure that the statements comprehensively cover the key factors in the
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project's decision-making. To achieve this, we first identified different categories or

principles on which to base the generation of the corresponding statements.

Sustainability Other factors

17 Statements 20 Statements

Figure 08. Comparison of sustainability and other factors

There is no fixed requirement for the number of statements in a Q set but it is usually
between 20 and 50 (Exel & Graaf, 2005). So to maintain the balance of categories in a Q set,
we make sure that each category or principle contains a similar number of statements,
about four to five. This approach is intended to prevent any one category from bearing
undue weight in the analysis, according to the principles of the Q methodology. As opposed
to the absolute score of each statement individually, the Q methodology places more
emphasis on the statements' relative importance to one another during the ranking
process(McKeown & Thomas, 2013). Thus, ensuring that the number of statements in each
category or principle is balanced helps to avoid bias in the ranking and analysis process and
improves the fairness and accuracy of the study. In particular, for sustainability, the core
investigated factor, we deliberately made the number of sustainability statements roughly
equal to the total number of statements for the other factors. This was designed to ensure
that the relative weights of sustainability and the other factors in the analysis remained
consistent. In the Q methodology, this balanced approach helped us to more accurately
capture and reflect participants' perceptions and preferences for each factor, especially
when considering the importance of sustainability in construction project management. By
having roughly equal numbers of statements in each category, we are able to more
effectively assess and compare the relative importance of different categories to each other.

(shown in Figure 08) . After synthesizing our analysis, we finalized 37 statements. These

statements not only comprehensively cover a number of key aspects of construction project

management, such as project time, cost, and quality, but also delve into multi-dimensional
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content such as stakeholder satisfaction and client benefits. This design allows the Q-set to
comprehensively reflect the complexity and diversity in project management and provides a

solid foundation for the study.

The statements are designed to reflect key factors in construction project management. For
example, the statements include "Project time ensures that the project is completed on
time" and "Project cost ensures that the project is completed within the approved budget",
which are key factors for project success. The statement also includes "Sustainability should
be emphasized in the project life cycle" and "It is important to assess the potential long-term
environmental impacts of construction projects when making decisions," reflecting the
importance of sustainability in construction projects(Hussain & Hussain, 2023). This design

allows the Q-set to reflect the full range of considerations in project management.

Figure 09. Score sheet for 37 statements

During the Q-sorting process, respondents ranked the statements according to their
personal opinions, thus revealing their subjective views. The highest score a statement can
receive is +5 and the lowest score is -5, as shown in Figure 09. This distribution makes the

results more reflective of the respondents' views and preferences. By designing the Q-set in
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this way, we were able to not only capture the multiple perspectives of the participants, but

also explore the complexity and diversity in construction project management decisions.

3.2.3 Presentation of statements

Table 05. Statements (Q set)

development;

No | Category Statements Source
(Within  decision-making in  construction
projects...)

1 | Sustainability | Prioritize the adoption of digital technologies to | (Kineber et al.,
enhance sustainability 2023)

2 | Sustainability | Emphasize the sustainability of the project life | (Kineber et al.,
cycle, from resource extraction to eventual | 2022; Silvius et
decommissioning al., 2017)

3 | Sustainability | Potential environmental impacts should be assessed | (Mallick et al.,
and mitigated 2022)

4 | Sustainability | Utilizing modular integrated construction (MIC) | (Wuni & Shen,
promotes fast construction and supports sustainable | 2019)
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5 | Sustainability | The ecological sustainability of the site should be | (Olatunde&
assessed, ensuring minimal disruption to local | Odeyinka,
ecosystems 2021)
6 | Sustainability | The amount of energy used in the project is | (Azzi et al.,
essential to take into consideration 2015; Silvius et
al., 2017)
7 | Sustainability | The sustainability of the project life cycle is | (Silvius et al.,
important 2017)
8 | Sustainability | It's imperative to assess the potential long-term | (Silvius &
impacts of construction projects on the | Schipper,
environment; 2014)
9 | Sustainability | Responsible waste management and reduction | (Gareis et al.,
strategies should be a pivotal part in construction | 2013)
projects
10 | Sustainability Stakeholder engagement is essential (Eskerod &
Huemann,
2013)
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11 | Sustainability | Should consider the potential for long-term | (Chan et al.,
economic benefits 2017)
12 | Sustainability | Renewable resources are vital (McDonough
& Braungart,
2010; Silvius
et al., 2017)
13 | Sustainability The economic, social and environmental | (Silvius et al.,
consequences are crucial 2017)
14 | Sustainability | Consider the social and cultural aspects of the | (D. Walker &
project's impact on local communities Rowlinson,
2007)
15 | Sustainability | Integrate nature-based solutions within decision- | (Colding &
making Barthel, 2013)
16 | Sustainability | Risk management is fundamental (Silvius et al.,
2017)
17 | Sustainability | Health and safety issues are checked (Silvius et al.,

2017)
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18 | Cost Should seek to optimize resource allocation, | (D. Walker &
balancing upfront expenses with long-term savings | Rowlinson,
2007)
19 | Cost Cost is the most important factor to take into | (Kerzner,
account 2017; Silvius
et al., 2017)
20 | Cost Should prioritize resource conservation (Isazade,
2021)
21 | Cost A cost/benefit analysis is considered (Garvin, 2000)
22 | Time Time efficiency should be considered to meet | (Garvin, 2000)
project milestones and avoid delays
23 | Time Time is the most important factor (Kerzner,
2017; Silvius et
al., 2017)
24 | Time Prioritize decision-making methods that enable | (Kerzner,
efficient resource allocation, avoiding | 2017c¢)

overallocation and optimizing project timelines
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25 | Time Prioritize timely stakeholder collaboration to | (Shahbaz,
prevent project delays 2018)

26 | TIme Time management in construction projects should | (Silvius et al.,
account for potential delays due to sustainable | 2017)
practices, ensuring that these practices are not
compromised for speed.

27 | Time Time estimates should consider potential delays | (Lim &
caused by unforeseen -circumstances such as | Mezghiche,
weather conditions 1999)

28 | Quality Maintaining high-quality standards is crucial to | (Cooke-
ensure  project longevity and stakeholder | . 0o 2002)
satisfaction

29 | Quality Sustainable choices should align with quality | (Silvius &
objectives Schipper,

2014b)

30 | Quality A quality review session is necessary (Commerce,

2009; Silvius et

al., 2017)
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31 | Quality Prioritize the use of certified and standardized | (Eastman et
materials during decision-making to uphold quality | al., 2011)
and safety standards
32 | Stakeholder Stakeholder satisfaction should be a central | (D. Walker &
Satisfaction consideration, fostering positive relationships and | Rowlinson,
community acceptance 2007)
33 | Stakeholder Decision-making processes should incorporate | (Gareis et al.,
Satisfaction stakeholder feedback and engagement 2013)
34 | Stakeholder Prioritize open and transparent communication | (Mitchell et
Satisfaction with stakeholders al., 1997)
35 | Customer Consider the long-term benefits and operational | (Kerzner,
Benefits efficiencies that end-users will gain from the | 2017)
completed construction project
36 | Customer Within decision-making in construction projects, | (Kerzner,
Benefits the identification of customer needs and |2017)
preferences should guide the selection of project
features
37 | Customer Construction projects that prioritize sustainability | (Olatunde &
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Benefits offer long-term benefits to customers, including | Odeyinka,
healthier living environments and reduced | 2021)

maintenance costs

3.3 Data collection

Data collection was a key aspect of this study, aiming to gain insights into respondents’
perceptions and decision-making processes regarding sustainability in construction project
management. This process involved conducting meticulous interviews with the respondents
to ensure that the information collected was accurate and comprehensive, as shown in

Figure 10.

Before formally commencing the Q-sort, | first conducted a series of initial questioning with
the interviewees to better understand their professional backgrounds and perceptions of
sustainability. These questions were designed to reveal how well the respondents
understood and applied sustainability in their actual work. For example, | asked them about
their specific responsibilities, the content of their work, and whether they were involved in
sustainability-related decisions in their daily work. Through these questions, | was able to
assess the interviewees' level of awareness of the concept of sustainability and its
application in project management practices. Then, | further explored the factors that they
usually need to consider in the project decision-making process, such as time, cost, quality,
and sustainability. | asked them to rank the six key factors | identified in order of importance,
which helped to understand their priorities in project management and how to strike a

balance between various project management elements.
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Process 1
Introduction

R
Process 2
Initial guestions

Progress 3
Q-Sorting

5Q 1: What factors influence

Why you most agree and Chinese construction praject
. Progress 4 N N

least agree with these Interview managers' decision-making

statements? process regarding

sustainability factors?

5Q 3. How do Chinese
construction project
managers balance the trade-
offs between sustainability
goals and project constraints
in the decision-making
process?

5Q 2: What are the different
perspectives of Chinese
construction project
managers in incorporating
sustainability factors into the
decision-making process?

Progress &5
Ask sub-
questions

Figure 10. Processes of data collection

After answering the initial questions, the interviewees were guided through the Q-ranking
process, which is the core aspect of the Q methodology. In this process, respondents were
asked to rank a series of pre-prepared statements based on their personal opinions and
judgments. These statements address various aspects of project management, especially
sustainability considerations. The ranking results reveal the respondents' attitudes and
preferences for each statement, reflecting their personal views and value judgments in

project management decisions.

For the results of the Q-sorting, | paid special attention to those statements that
respondents specifically agreed or specifically disagreed with, and asked them why they
chose such a sort, with a view to gaining a deeper understanding of the logic behind their
thinking. After respondents completed their ranking of the statements, | further asked them
my sub-questions, such as how they viewed the integration of sustainability into the
project's decision-making process and what trade-offs they would make when sustainability

conflicted with other elements of the project. The purpose of these questions was to probe
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respondents' decision-making logics and strategies when faced with sustainability

challenges.

3.4 P set design

In this study, the selection criteria for the respondents (P-set) were carefully designed to
ensure the validity and reliability of the findings. These respondents were from the
construction industry with backgrounds in civil engineering construction work, and their

experience and knowledge were crucial to the study.

To ensure the quality of the respondent pool, we conducted extensive recruitment on the
Internet and set strict criteria for selection. First, respondents had to come from large, state-
run engineering companies that are well known in China. This condition ensures that they
are representative and influential in the industry and thus able to provide insights into
sustainability considerations in construction project management. Second, interviewees
should have many years of relevant work experience in construction project engineering.
This range of experience helps us to gather diverse perspectives from project managers at
different levels, thus giving the results of the study more breadth and depth. In addition,
they need to have experience in exposure to and practice of sustainability, which helps to
assess their knowledge of sustainability concepts and their application in practice. Finally,
experience in participating in project decision-making is critical to understanding their
decision-making approach and considerations in the project management process. These
criteria not only ensured that the interviewees had sufficient expertise and experience, but
also that they were able to provide insights and high-quality feedback on construction

project management and sustainability.

Through these criteria, we were able to ensure the reliability and utility of the findings,
providing valuable insights into sustainability decision-making in construction project

management.
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3.5 Q analysis

Q-analysis is a unique research methodology that combines quantitative and qualitative
analytical tools focused on exploring the subjective perspectives of different individuals. Q-
analysis in this study is a series of analytical steps to gain an in-depth understanding of the
subjective considerations of construction project managers in sustainability decision-
making(Watts, 2012). The key strength of the approach is its ability to capture and analyse
participants' individual perspectives, providing a multidimensional perspective for

understanding and evaluating sustainability decisions in construction projects(Watts, 2012).

3.5.1 Analysis Preparation and Data Entry

Preparation for data entry and analysis was a critical first step in this study. All data obtained
through Q-sorting needed to be converted into a format suitable for analysis. This process
includes data cleaning and preprocessing to ensure data consistency and accuracy. In this
study, the data were analyzed using Ken-Q Analysis, a software designed for the Q method.
When using Ken-Q Analysis software for data analysis, the first thing that needs to be

ensured is the correct data format and accurate entry(Brown, 1993).

3.5.2 Construction of correlation matrix

The construction of the correlation matrix is an important step in Q analysis that involves
comparing the results of ranking statements by different participants (Li & Suen, 2013). This
step helps the researcher to understand the similarities and differences between
participants by identifying patterns and trends in the data. In constructing the correlation
matrix, each respondent's Q ranking was meticulously compared and analyzed to reveal

their consensus and disagreement on sustainability issues.

3.5.3 Implementation factor analysis

Implementation factor analysis is the core part of the Q methodology. In this step, the data

was analysed for principal components using Ken-Q Analysis software. This analysis helps in
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identifying the key factors in the data and deciding which factors should be retained based
on the eigenvalue. Eigenvalue is a statistical measure used to assess the amount of variance
of each factor in factor analysis, i.e., the amount of variation in the data explained by the
factor. In factor analysis and principal component analysis, the eigenvalue reflects the
contribution of each factor in explaining the variation in the data. In factor analysis,
especially in Q-method studies, the rule of eigenvalues greater than 1 is often used to select
factors to retain, which is called the "Kaiser criterion"(Kaiser, 1960). This criterion suggests
that only those factors with eigenvalues greater than 1 should be retained because they
represent substantial contributions that are at least equal to the average amount of
variation in a variable. In this study, when the number of factors extracted was more than

four, we found that only three factors had eigenvalues greater than 1.

In this study, when the settings for the number of factors extracted were more than four, we
found that only three factors had eigenvalues greater than 1. This suggests that these factors
play a significant role in explaining the data, and were therefore identified as the main focus
of the study. According to the Figure 11, these factors with eigenvalues significantly greater
than 1 can significantly explain the variability in the data and therefore become the focus of
the study. It is significant to remember that the number of factors chosen for retention
depends on the study's objectives and practical significance in addition to the eigenvalues'
magnitude. In this study, we first considered the number of factors extracted. This is because
in factor analysis, the choice of the number of factors is critical to the interpretability and
validity of the overall analysis. We decided on the number of factors to be retained based on
the Kaiser criteria and the interpretability of the factors to ensure that the results of the
analysis met the statistical criteria and were reasonable at the same time. Therefore, in this
study, we chose to retain the top three factors with eigenvalues greater than 1 based on
their statistical significance and importance in explaining the sustainability decision-making

process in construction project management. By retaining these key factors, we were able to
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understand and explain the respondents' views in greater depth, thus providing valuable

insights for the study.

Eigenvalues

Factor Number

Figure 11. Eigenvalue of each factor

3.5.4 Factor Interpretation and Validation

In Q-analysis, factor interpretation is a step that requires in-depth understanding and
gualitative analysis. A detailed explanation of each factor was needed in this step, and the
explanation included the themes and perspectives represented by the factors and their
representation in the data. We also referred to relevant literature and theories to validate
the plausibility and consistency of the factors (Watts, 2012). This step ensured that our

analysis was both data-based and consistent with existing research and theory.

3.5.5 Calculating and Interpreting Factor Scores

Calculating and interpreting factor scores is a critical step in Q-analysis. There will be
different statement scores in each factor, and different scores prove that the importance of
individual statements is different. We calculated scores for each factor based on its loadings

and used these scores to further analyse and understand each factor in relation to each
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interviewer's subjective perspective. These scores can be used to measure the relative

importance of each factor in different subjective perspectives(Brown, 1993).
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4. Results and discussion

4.1 General overview

After recruiting and interviewing program participants, this study eventually collected 14
participants from construction project management professionals with diverse work
experiences and positions. These participants had a wide range of work experience, covering
from two to ten years, and possessed diverse experience and knowledge in the field of

construction project management, as shown in Table 06.

Table 06. Overview of P set

Job type Numbers of Respondents
respondents

Safety management 4 3,4,8,12

manager

Quality supervision 3 1,7,11

manager

Technical general engineer 7 2,5,6,9,10,13,14

In terms of specific positions, the participants' positions ranged from safety management
manager, quality supervision manager, and technical general engineer. These positions had
important role in the management and execution of construction projects, and the scope of

work involves a number of key areas such as safety, quality, and technology in construction
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projects. Therefore, the perspectives and experiences of these participants were valuable in

understanding sustainability considerations in construction project management.

In terms of sustainability exposure and practice, most interviewees indicated that they did
have exposure to sustainability-related topics in their projects. However, when delving into
the actual operation and implementation of sustainability measures in their specific work,
they generally reflected that there are certain challenges and difficulties in practical
application. This reflects the fact that although sustainability is widely recognized at the
theoretical level, there are still many barriers and challenges in the actual project
management and implementation process at present. The analysis of these initial situations
provides a practical context for the study, reveals the complexity of sustainability
implementation in construction project management, and lays the foundation for

subsequent data analysis and interpretation of results.

4.2. Different perspectives

This study identified three salient factors through principal component analysis that
represented the participants' different perspectives on sustainability considerations in
construction project management. The Q-sort results for the 14 valid samples revealed
these three distinct perspectives, which collectively comprised the participants' group (P-set)
comprehensive view of sustainability considerations. These three perspectives collectively

comprise 100% of the P-set, as shown in Figure 12.
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Figure 12. Perspective for respondents

The grey cells in the Table 07 identify a defining ranking of each perspective, which helps us
understand the core elements and priorities of each perspective. Comparative analysis
allows us to gain a deeper understanding of the specific application and impact of these
perspectives in project management practice. Perspectives are expressed by further

analyzing the factor scores for each perspective versus the consensus in the Q-sorted group.
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Perspective one is characterized as cost and sustainability. Perspective two is characterized

as people and sustainability. Perspective three is characterized as cost and quality.

Perspective one is named 'Cost and Sustainability' because the statements in this
perspective focus primarily on controlling costs and achieving sustainability. In this
perspective, the participants consider cost and sustainability as the first factor to be
considered in project decision-making, emphasizing the importance of employee safety and
health while maintaining the cost-effectiveness of the project, reflecting the importance of
the relationship between risk health management and financial costs. Perspective two is
called 'People and Sustainability’, and this perspective emphasizes technology to achieve
sustainability with employee and community involvement in the project. In this perspective,
respondents focused on how to achieve the sustainability goals of the project while ensuring
employee engagement and community benefits, showing a balance between sustainable
technical practices and high levels of people involvement in the project. Perspective three
was named 'Cost and Quality' because the statements in the perspective focused on two
factors, project cost and quality. Respondents identified cost and quality as the most
important factors to consider in project decision making. This perspective statement focuses
on achieving a high standard of project quality within a sensible cost, and emphasizes the

balance between cost-effectiveness and quality.

Through this naming approach, the characteristics and focus of each perspective become
more apparent. This contributes to a fuller understanding of the different perspectives of
construction project managers on sustainability in construction project management and

their specific application.

Table 07. Identification of perspectives

Perspective 1 Perspective 2 Perspective 3

Respondent 1 0.2649 0.5970 -0.1395
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Respondent 2 -0.0669 0.0095 0.4303
Respondent 3 -0.0205 0.4137 0.0566
Respondent 4 0.2505 0.0139 0.5567
Respondent 5 0.0746 0.2844 0.5001
Respondent 6 0.0891 0.4513 0.2560
Respondent 7 0.7947 0.0534 0.0369
Respondent 8 0.1759 0.0694 0.0615
Respondent 9 0.5513 -0.2599 0.5275
Respondent 10 0.6507 -0.0328 0.0357
Respondent 11 0.4601 -0.2202 0.1851
Respondent 12 0.3637 -0.3024 0.0828
Respondent 13 0.8361 0.1170 0.010
Respondent 14 0.7078 0.2305 0.0648
Percentage 58% 21% 21%
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4.3 Top Ranking Statements

In the Q-method analysis of this study, the individual statements ranked by the respondents
were carefully counted and analyzed. In order to gain a deeper understanding of the factors
prioritized in the different perspectives, the top ten ranked statements in each perspective
were summarized and compared. Within each viewpoint, the top ten ranked statements
reflect respondents' perceptions of the importance of each factor in construction project
management. In the Table 08, sustainability statements are labelled with a grey background,
while statements for other factors are displayed with a white background. This visual

distinction helps to quickly identify which factors are valued more highly in different views.

Table 08. Top 10 statements per perspectives

Perspective 1 ( Cost Perspective 2 ( People | Perspective 3 ( Quality

and Sustainability) and Sustainability) and Cost)
1 17. Health and safety | 1.Prioritize the | 21.A cost/benefit
issues are checked; adoption of digital | analysis is considered;
technologies to
enhance

sustainability;

2 21. A  cost/benefit | 10.Stakeholder 31.Prioritize the use of
analysis is considered; | engagement is | certified and
essential; standardized materials

during decision-making
to uphold quality and

safety standards;
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16. Risk management is

fundamental;

21.A cost/benefit

analysis is considered;

18.should seek to
optimize resource
allocation,  balancing

upfront expenses with

long-term savings;

30. A quality review

session is necessary;

13.The economic,

social, and
environmental
consequences are

crucial;

29.Sustainable choices

should align  with

quality objectives;

19. Cost is the most
important factor to take

into account;

14.Consider the social
and cultural aspects of
the project's impact on

local communities;

3.Potential
environmental impacts
should be assessed and

mitigated ;

22.Time efficiency
should be considered to
meet project
milestones and avoid

delays;

29.Sustainable choices

should align  with

quality objectives;

35.Consider the long-

term  benefits and
operational efficiencies
that end-users will gain
the

from completed

construction project;

28.Maintaining  high-

quality standards s
crucial to ensure
project longevity and

stakeholder

2.Should emphasize the
sustainability of the
project life cycle, from
resource extraction to

eventual

17.Health and safety

issues are checked;
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satisfaction;

decommissioning;

8 24. Prioritize decision- | 11.Should consider the | 16.Risk management is
making methods that | potential for long-term | fundamental;
enable efficient | economic benefits;
resource allocation,
avoiding overallocation
and optimizing project
timelines;

9 31. Prioritize the use of | 30.A quality review | 8.lt's imperative to
certified and | session is necessary; assess the potential
standardized materials long-term impacts of
during decision-making construction projects
to uphold quality and on the environment;
safety standards;

10 29.Sustainable choices | 4.Utilizing modular | 5.The ecological

should align  with

quality objectives;

integrated construction
(MiC) promotes fast
construction and
supports  sustainable

development;

sustainability of the site
should be assessed,
ensuring minimal
disruption to local

ecosystems,

In the Table 08, sustainability statements accounted for 47% of the total coverage, while

statements of other factors accounted for 53% of the total coverage. This means that

sustainability-related statements and statements related to other factors are roughly

considered equally important across all viewpoints. However, when we analyse each
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perspective further, we find that these levels of importance vary across perspectives. The
level of importance attached to sustainability statements varied across the three different
perspectives. In the second perspective (people and sustainability), sustainability factors are
valued more, as evidenced by the higher percentage of sustainability in the top-ranked
statements of this perspective. In contrast, sustainability was considered relatively less in the
first perspective (cost and sustainability) and the third perspective (cost and quality),
indicating that in these perspectives, respondents tended to focus more on traditional

project management factors such as cost, time, and quality.

Table 09. Percentage of statements in all perspectives

Perspective 1 Perspective 2 Perspective 3 Percentage
(58%) (21%) (21%)
Sustainability 20% 70% 50% 37%
statements
Other 80% 30% 50% 63%
statements

While the importance of sustainability statements varied across perspectives, overall

sustainability was a relatively small proportion of decision-making considerations for all

respondents. This is because each perspective is not represented by the same number of

people. The charts represent the relative proportion of each category in the top ten rankings

among the different perspectives. The Table 09 shows that the overall share of sustainability

statements is 37%, while the share of other factors reaches 63%. This indicates that while

sustainability is an important consideration in the actual decision-making process of

construction project management, it is relatively less influential than other he factors such

as cost, time and quality of the project.
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4.3.1 Considerations for sustainability

By looking at the top ten statements for each perspectives, 12 sustainability statements

existed.

® 17.Health and safety issues are checked;

® 16.Risk management is fundamental;

® 1.Prioritize the adoption of digital technologies to enhance sustainability;

® 10.Stakeholder engagement is essential;

® 13.The economic, social, and environmental consequences are crucial;

® 14.Consider the social and cultural aspects of the project's impact on local communities;

® 2. Emphasize the sustainability of the project life cycle, from resource extraction to
eventual decommissioning;

® 11.Should consider the potential for long-term economic benefits;

® 4. Utilizing modular integrated construction (MIC) promotes fast construction and
supports sustainable development;

® 3.Potential environmental impacts should be assessed and mitigated ;

® 38.It's imperative to assess the potential long-term impacts of construction projects on
the environment;

® 5.The ecological sustainability of the site should be assessed, ensuring minimal disruption

to local ecosystems;

By analyzing the important sustainability statements mentioned, the principle of Risk

Management and Health Safety is the most considered by construction project managers. It

can also be seen that there are two statements in sustainability that are mentioned in both

perspectives. For 17. health and safety issues are checked; this statement was mentioned by

many during the interviews. Interviewee 11 emphasized the importance of safety issues by

mentioning, "Safety issues need to be taken care of all the time because sometimes

construction projects represent the image and reputation of the whole company. If there is a

serious safety issue, it will have an impact on the reputation of the whole company." This
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reflects the importance that project managers place on health and safety considerations in
their decision-making process. Respondent 1, on the other hand, suggested the wider
implications of safety issues, "Safety is the most important issue in the actual construction
project because it is related to many factors at the same time it can lead to many problems."
This suggests that health and safety are key factors that cannot be ignored by project

managers when assessing project risks.

For another frequently mentioned sustainability statement 16.Risk management is
fundamental; Interviewee 4 said in the interview that risk management is the basis of all
business activities, so projects need to be undertaken with their risks in mind. Risks cover
many aspects, such as project risks, quality risks, cost budget risks, and so on. Each type of

limitation needs to be evaluated and predicted when considering its risks.

Technology-driven and eco-innovation appear relatively low on the project manager's list of
considerations compared to risk management and health and safety. Although digital
technology has a place in construction projects, it faces multiple challenges in the
implementation phase. Interviewee 13 pointed out the difficulty in applying digital
technology, "Although computer technology has a role in construction projects, it is more
difficult to coordinate because of the inconsistencies in the education and skill levels of
construction personnel." This reflects the need for project managers to take into account the

skills and training needs of their staff when considering the adoption of new technologies.

An analysis of the top-ranked sustainability statements reveals the principle of Risk
Management and Health Safety. The emphasis on these principles reflects the role of the
project manager in protecting worker safety, safeguarding the company's reputation and
managing project risks. Technology-driven and eco-innovation, while recognized as
important, may face more implementation challenges in practice. These insights reveal the
complexity and diversity of sustainability considerations in current construction project
management practices, and point to future areas of focus in promoting sustainable building

practices.
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4.4 Lower-ranking statements

In the process of analyzing the factors considered in construction project management, the
statements that ranked low in each viewpoint were examined. These statements reflect
factors that project managers pay less attention to or consider less important in their

decision making.

The Table 10 illustrates the bottom-ranked statements across the three different
perspectives, with sustainability statements accounting for 43% of the overall coverage. This
percentage relative to the top-ranked statements (at 47%) shows a slight increase in
sustainability concerns in overall decision-making considerations, but still maintains a

modest weight.

In comparison to the sustainability statements, the other factors statements accounted for
57% of the bottom ranked section. This suggests that while sustainability is an important
consideration in the decision-making process of construction project management,
traditional factors such as project time, cost, quality, stakeholder satisfaction, and client
benefits still dominate. This result reveals that sustainability, although generally recognized
as important in construction project management decision-making, may not always be a
primary consideration in practice. This may be related to project-specific requirements,
financial constraints, technical feasibility, or other practical considerations. The lower
prioritized sustainability statements may reflect the challenges and dilemmas faced by

project managers in balancing project objectives with sustainability goals.

These observations suggest that although sustainability is widely recognized and valued in
construction project management, its importance may be influenced by other project
management factors in the actual decision-making process. This is a reminder of the need to
consider project management complexity and seek a balance between sustainability and

other key project management factors when promoting sustainability practices.
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Table 10. Bottom ranked statements per perspectives

Perspective 1 (Cost and

Sustainability)

Perspective 2 ( People

and Sustainability)

Perspective 3 ( Quality

and Cost)

28 14.Consider the social | 5.The ecological | 9.Responsible  waste
and cultural aspects of | sustainability of the site | management and
the project's impact on | should be assessed, | reduction strategies
local communities; ensuring minimal | should be a pivotal part

disruption to local | in construction
ecosystems; projects;

29 12.Renewable 6.The amount of energy | 22.Time efficiency
resources are vital; used in the project is | should be considered to

essential to take into | meet project
consideration; milestones and avoid
delays;

30 6.The amount of energy | 34.Prioritize openand | 30.A quality review
used in the project is | transparent session is necessary;
essential to take into | communication with
consideration; stakeholders;

31 5The ecological | 35.Consider the long- | 4.Utilizing modular

sustainability of the site
should be assessed,

ensuring minimal

term  benefits and
operational efficiencies

that end-users will gain

integrated construction
(MiC) promotes fast

construction and
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disruption to local

from the completed

supports  sustainable

ecosystems; construction project; development;

32 2.Emphasize the | 9.Responsible  waste | 10.Stakeholder
sustainability of the | management and | engagement is
project life cycle, from | reduction strategies | essential;
resource extraction to | should be a pivotal part
eventual in construction
decommissioning; projects;

33 35.Consider the long-| 23.Time is the most | 34.Prioritize open and
term  benefits and | important factor; transparent
operational efficiencies communication  with
that end-users will gain stakeholders;
from the completed
construction project;

34 9.Responsible  waste | 24.Prioritize  decision- | 20.Should prioritize
management and | making methods that | resource
reduction strategies | enable efficient | conservation;
should be a pivotal part | resource allocation,
in construction | avoiding overallocation
projects; and optimizing project

timelines;
35 37.Prioritize the long- | 26.Time management | 23.Time is the most

term benefits of
construction  projects

for customers, including

in construction projects
should account for

potential delays due to

important factor;
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a healthier living
environment and lower

maintenance costs;

sustainable practices,
ensuring that these

practices are not

compromised for
speed;

36 36.Within decision- | 36.Within decision- | 36.Within decision-
making in construction | making in construction | making in construction
projects, the | projects, the | projects, the
identification of | identification of | identification of
customer needs and | customer needs and | customer needs and
preferences should | preferences should | preferences should
guide the selection of | guide the selection of | guide the selection of
project features; project features; project features;

37 1.Prioritize the | 37.Prioritize the long- | 19.Cost is the most
adoption of digital | term benefits of | important factor to
technologies to | construction  projects | take into account;

enhance

sustainability;

for customers, including
a healthier living
environment and lower

maintenance costs;
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4.5 Different perspectives

4.5.1 Perspective One: Cost and Sustainability

This perspective scored higher in terms of cost and sustainability. Although the sustainability
statement also scored high, it was in 20% of the top ten statements. The defining statement
for this perspective is 21. A cost/benefit analysis is considered , 16. Risk management is
fundamental and 17. Health and safety issues are checked, as shown in Table 11. In this
perspective, cost are viewed as the primary factor in construction project management
because costs are directly related to revenue, and revenue generation is considered the

most important objective in any business activity.

Respondents in Perspective 1 emphasized the importance of ensuring that revenue could be
generated first and foremost in the decision-making process of a project. For example,
Respondent 8 suggested that it is always important to focus on the cost aspect in a project,
as this can motivate business activity. He gave an example from personal experience of a
company that may not be able to achieve an overall profitable outcome in certain
construction projects, but still participates in the bidding process. This is because the
company needs to maintain cash flow in order to move forward with multiple projects at the

same time. If a company does not have cash flow, then its business activities will stop.

In addition, respondents in Perspective 1 focused on the sustainability of the project while
considering costs. This includes assessing how the project contributes to social and
environmental well-being as well as the management of project safety and risk. This
consideration of sustainability is to a large extent done through cost-benefit analysis, which
indicates that even though sustainability is considered important, it is only considered for
integration if it does not affect the profits of the project. Respondent 12 indicated that there
are not many sustainable technologies that can be applied at this time, so there is no
guarantee that there will be a cost savings to the project during implementation, so

sustainability is generally considered when costs allow.

76



Table 11. Important statements from Perspective One

Agree(+5) 17.Health and safety issues are checked

Agree(+4) 16.Risk management is fundamental

21.A cost/benefit analysis is considered

Disagree(-5) 1.Prioritize the adoption of digital technologies to enhance

sustainability

Disagree(-4) 36. Within decision-making in construction projects, the identification
of customer needs and preferences should guide the selection of

project features

37. Prioritize the long-term benefits of construction projects for
customers, including a healthier living environment and lower

maintenance costs

Relevant quotes “In some cases, a company will bid on a project even though it may not
from the be overall profitable, as maintaining cash flow is critical to the
respondents company's overall operations.”

4.5.2 Perspective 2: People and Sustainability

This perspective scored high on sustainability, with sustainability statements making up 70%
of the top ten statements so in this perspective sustainability is the most important. In this

perspective, not only the adoption of digital technologies was emphasized, but also
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stakeholder engagement was seen as important in the project. This suggests that respondents
in this perspective see technological innovation and stakeholder engagement as key to

achieving project sustainability goals.

The defining statements for this perspective are 1. Prioritize the adoption of digital
technologies to enhance sustainability; 10. Stakeholder engagement is essential, as shown in
Table 12. These statements emphasize how to maintain effective communication with
stakeholders in achieving sustainability goals. Digital technologies, such as Building
Information Modelling (BIM) and green technologies, are seen as key tools to enhance project
sustainability. At the same time, by collaborating with stakeholders, projects can better meet
the needs of environmental conservation, social well-being and economic benefits. With
regard to the consideration of sustainability statements, the majority of interviewees in this
perspective still put a lot of focus on safety and risk. Respondent 6 stated that: the state
subsidizes some building projects in terms of sustainability, e.g. if some sustainability targets
are met, then monetary subsidies will be given. On this basis, some projects prioritize

sustainability related aspects.

In summary, perspective two emphasizes the importance of integrating people (stakeholders)
and sustainability. Respondents in this perspective can achieve sustainability goals more
effectively by prioritizing the adoption of digital technologies and enhancing engagement with
stakeholders. This perspective provides a comprehensive approach to dealing with the
complexity of construction projects while ensuring that projects achieve social, environmental,

and economic sustainability goals.

Table 12. Important statements from Perspective Two

Agree(+5) 1.Prioritize the adoption of digital technologies to enhance

sustainability

10.Stakeholder engagement is essential
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Agree(+4)

13.The economic, social, and environmental consequences are crucial

Disagree(-5)

37. Prioritize the long-term benefits of construction projects for
customers, including a healthier living environment and lower

maintenance costs

Disagree(-4)

36. Within decision-making in construction projects, the identification
of customer needs and preferences should guide the selection of

project features

26. Time management in construction projects should account for
potential delays due to sustainable practices, ensuring that these

practices are not compromised for speed

Relevant quotes
from the

respondents

“The Government provides subsidies for certain construction projects

in terms of sustainability, and monetary subsidies are given if specific

sustainability targets are met.”

4.5.3 Perspective 3: Cost and Quality

This perspective scores high on cost and quality. In this perspective, cost and quality are placed

as important in project decision making. The defining statements for this perspective are 21.

A cost/benefit analysis is considered 31. Prioritize the use of certified and standardized

materials during decision-making to uphold quality and safety standards, as shown in Table

13. This suggests that in this perspective, project management not only focuses on cost-

effectiveness, but also prioritizes the use of high standards of materials to ensure the quality

and safety of the project.
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While this perspective and perspective one (cost and sustainability) overlap in their emphasis
on cost factor, perspective three emphasizes the importance of quality even more.
Respondent 3 stated that: for construction projects, quality is the first position because quality
is the only way to ensure that the project can be used. If the project is not even usable then
all the previous work will be in vain. In addition, respondents in Perspective 3 also seek to
optimize resource allocation between up-front investment and long-term saving when
considering costs. This balanced view provides a comprehensive project management strategy
that focuses not only on immediate costs, but also considers the economics of running the

project in the long term.

Overall, perspective three reveals the strong connection between cost and quality in
construction project management. Respondents in this perspective emphasized the
importance of considering both cost-effectiveness and high standards of quality in the
decision-making process, and this perspective provides a comprehensive approach to dealing
with the complexity of construction projects while ensuring their long-term availability. This
approach requires project managers to maintain cost-effectiveness without neglecting the

pursuit of quality, which is a key factor in project success and sustainability.

Table 13. Important statements from Perspective Three

Agree(+5) 21.A cost/benefit analysis is considered

31.Prioritize the use of certified and standardized materials during

decision-making to uphold quality and safety standards

Agree(+4) 18.should seek to optimize resource allocation, balancing upfront

expenses with long-term savings

Disagree(-5) 19. Cost is the most important factor to take into account

36. Within decision-making in construction projects, the identification
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of customer needs and preferences should guide the selection of
Disagree(-4)
project features

23. Time is the most important factor

Relevant quotes “In some projects, the use of higher cost but better quality materials is
from the chosen to improve the building's durability and performance, thereby
respondents achieving cost savings in the long term.”
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5.Conclusion and discussion

5.1 Answers to research questions

5.1.1 Answer to Sub-question 1

What factors influence Chinese construction project managers' decision-making process

regarding sustainability factors?

The decision-making process for sustainability considerations in construction project
management is influenced by a variety of factors. Our study has identified six key factors as
time, cost, quality, sustainability, stakeholder satisfaction and customer benefits in the
design of the Q-set (shown in Table 14). However, in the in-depth interviews with the project
managers, safety was frequently mentioned, which can show its prominence in the decision-
making process. Most of the interviewees emphasized that safety is not only an important

consideration, but in some cases it is even more important than other traditional project

management dimensions.

Table 14. All important factors

Important Factors in Project Decision Making

Time

Quality

Customer benefits

Cost

Stakeholder satisfaction

Sustainability

Safety
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For example, interviewees 1 and 7 clearly stated that security management of projects is
essential to safeguard the well-being of staff and the smooth running of the project. They
emphasized that the handling of safety issues has a direct impact on the project's reputation
and client trust, and therefore must be at the forefront of decision-making. In the Chinese
construction market, safety management has become particularly complex and challenging
due to the rapid increase in project size and complexity, and its issues require special

attention and strategies.

In addition, interviewees 4 and 11 pointed out that safety management is not only about
legal compliance and preventing accidents, but is also closely related to the overall
sustainability of a project. For example, the occurrence of safety incidents can lead to
project delays, cost increases, and even long-term environmental and social impacts.
Therefore, considering safety as part of sustainability decision-making is not only a
responsibility to employees and the community, but also key to achieving long-term project

success.

These findings highlight the importance of the need to consider safety more fully in
sustainability decision-making. Safety should not be viewed as just one component of
sustainability principles, but as a separate and central consideration, alongside factors such
as time, cost, and quality. Such a shift in perspective would help project managers to
consider the multifaceted impacts of their projects more comprehensively, leading to more

holistic and effective decision-making.
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5.1.2 Answer to Sub-question 2

What are the different perspectives of Chinese construction project managers in

incorporating sustainability factors into the decision-making process?

In exploring how construction project managers incorporate sustainability considerations
into their decision-making processes, an analysis of the 14 existing Q categories yielded
three different perspective. The Table 15 shows these perspectives, with grey cells indicating
the ordering of the definitions. These perspectives reveal the diversity of views and

approaches that program managers have when considering sustainability.

Table 15. Most defining statements

Statement Category Perspective 1 | Perspective 2 Perspective 3

17Health and safety Sustainability 5 0 3

issues are checked;

16.Risk management is | Sustainability 4 0 2
fundamental;
21.A cost/benefit Cost 4 2 5

analysis is considered,;

1.Prioritize the adoption | Sustainability 1 5 -1
of digital technologies
to enhance

sustainability;
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10.Stakeholder
engagement is

essential;

Sustainability

13.The economic, social,
and environmental
consequences are

crucial;

Sustainability

31.Prioritize the use of
certified and
standardized materials
during decision-making
to uphold quality and

safety standards;

Quality

18.should seek to
optimize resource
allocation, balancing
upfront expenses with

long-term savings;

Cost

3.Potential
environmental impacts
should be assessed and

mitigated ;

Sustainability
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Perspective 1: Cost and Sustainability

In perspective one, respondents showed how they value cost-benefit analysis while
considering sustainability. In this perspective, respondents acknowledged that costs are
directly linked to revenue creation, which is vital in any business activity, especially in
construction project management. The respondents expressed their attention to cost in the
project decision-making process and stressed the importance of revenue. At the same time,
respondents in Perspective 1 also recognized the importance of sustainability. While
showing concern for long-term sustainability, they also focused on managing risk and safety.
However, respondents expressed that this focus on sustainability is often done without
impacting the project's profitability. This shows that although sustainability is a very good
goal, financial factors are still dominant in actual project management. For example,
respondent 5 mentioned that while they would like to implement more environmentally

friendly measures, this needs to be done without significantly increasing project costs.

Perspective 1 exposes a key challenge faced by construction project managers in the
management of construction projects: how to ensure that the project is economically
beneficial while at the same time taking into account the sustainability of the project. This
perspective reflects a pragmatic approach in which project managers consider short-term
economic gains without losing sight of the long-term environmental and social impacts of
the project. By achieving this balance, project managers can more effectively achieve

outcomes between business and the environment.

Perspective 2: People and Sustainability

In Perspective 2, sustainability is placed at the centre of decision-making. This is apparent
from the fact that sustainability statements accounted for 70% of the top ten statements in
this perspective. Respondents in this perspective usually express a strong interest in
sustainability and try to take environmental and social impacts into account during project
implementation. For example, Respondent 9 emphasized that in their projects they try to
minimize negative environmental impacts and utilize renewable resources whenever

possible. At the same time, they recognize that technological innovation can be a key
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instrument for enhancing project sustainability, and that stakeholder engagement can help
to better meet the demands of environmental protection, social well-being, and economic

efficiency.

Overall, Perspective 2 reflects a more comprehensive and forward-thinking approach in
which sustainability is seen as equally important as project success. By prioritizing the
adoption of digital technologies and enhancing communication with stakeholders, this
perspective shows ways to achieve sustainability goals more effectively. This integrated
approach provides the opportunity to deal with the complexity of a construction project
while ensuring that the project meets its social, environmental, and economic sustainability

goals.

Perspective 3: Cost and Quality

This perspective represents an approach to finding the right balance between project cost
and quality. Interviewees in this perspective focused more on how to ensure that project
quality is not compromised while maintaining project cost-effectiveness. For example,
Interviewee 12 discussed how to use high-quality materials to ensure the durability of the
building while also considering cost-effectiveness. Overall, perspective three shows how
project managers can find a balance between cost and quality in the management of
construction projects. This perspective provides a way to ensure the economic efficiency of a
project while also considering the long-term availability and quality of the project. This
balancing act is critical to the success of a construction project and requires project
managers to consider costs while also taking into account the quality and safety standards of
the project. Through this comprehensive approach, the complexity of construction projects
can be managed more effectively, ensuring that the project meets expectations both

economically and in terms of quality.

Together, these three perspectives reflect the complexity of considering individual factors
and sustainability in the decision-making of construction project managers. Although all
respondents agreed on the importance of sustainability, there were significant differences in

their perspectives on how to achieve this and how to treat sustainability. All respondents
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indicated that it is good to integrate sustainability into project decision making because it is
the way of the future. However, some respondents said that sustainability is still less
considered in the current social environment. More project managers still consider safety,

quality, time and cost of the project. However, all were positive about sustainability.

5.1.3 Answer to sub-question 3

How do Chinese construction project managers balance the trade-offs between

sustainability goals and project constraints in the decision-making process?

Balancing sustainability goals and project constraints in construction project management is
a complex and multi-faceted issue. According to the respondents of this study, they showed
different strategies and perspectives in dealing with this balance, which mainly divided into

two categories, as shown in Figure13.

Some respondents held a more integrated perspective, believing that sustainability goals
and other project constraints, such as cost and time, need not be in opposition to each
other. They see the potential for collaboration between sustainability and other objectives of
the project. For example, Respondent 4 emphasized that measures on achieving
sustainability, such as the use of efficient materials and technologies can reduce the
environmental impacts of a project while also reducing costs and increasing efficiency. They
believe that, through careful planning and innovative methods, sustainability measures can

compliment other objectives, creating a win-win situation for all.

Whereas other respondents expressed a more realistic approach, they saw a potential
conflict between sustainability objectives and other constraints of the project. Decisions
under this perspective are usually made based on the main objectives and priorities of the
project. For example, respondent 12 mentioned that sustainability may not be a primary
consideration when the focus of the project is on controlling costs and ensuring quality.

Where resources are limited, sustainability goals may need to be adjusted to ensure that the
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core objectives of the project are met. This perspective emphasizes the trade-offs and

choices made in actual project management.

These different perspectives expose the complexity of decision-making about sustainability
in construction project management. On the one hand, there are project managers who see
the possibility of integrating sustainability with other project goals and try to find innovative
ways to achieve this. On the other hand, there are project managers who are more focused
on how to make effective trade-offs between sustainability and other project constraints
given limited resources and tight time frames. This variety reflected the different challenges

and chances that project managers faced in realizing sustainability goals in practice.
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Figure 13. trade-off strategy

5.1.4 Answer to Main question

How do construction project managers in China integrate sustainability into their decision-

making processes?

In exploring how Chinese construction project managers integrate sustainability into their

decision-making process, we found that they presented various strategies and different
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perspectives when facing sustainability goals and project constraints. Based on interviews
with 14 respondents, this study shows the key factors they consider in their project decision-
making, including time, cost, quality, safety, sustainability, stakeholder satisfaction, and client
benefits. Safety was seen as a core element in project managers' decision-making.
Respondents agreed that ensuring the safety of staff and the project is vital. They expressed
that security management has a direct impact on the project's reputation and client trust,

and therefore must be a primary factor in decision-making.

Second, through interviews and Q-method , we recognized three perspectives: Cost and
Sustainability, People and Sustainability, and Cost and Quality. In the "cost and sustainability"
perspective, project managers stressed the important of considering sustainability while
keeping costs efficient. In the People and Sustainability perspective, project managers put
sustainability at the center of decision-making, emphasizing the importance of considering
environmental and social impacts during project execution. In the "cost and quality"
perspective, emphasized by most project managers, they focus on finding the appropriate

balance between project cost and quality.

In addition, respondents were interviewed about trade-offs between sustainability goals and
other project constraints. Some project managers preferred to think that sustainability and
other project goals (e.g., time and cost) are not in conflict with each other, but rather can
complement each other. However, some project managers also expressed a more realistic
perspective that, with limited resources, there may be a need for trade-offs between

sustainability goals and the core objectives of the project.

In summary, these results show the complexity of Chinese construction project managers'
decision-making in construction projects involving sustainability. They consider long-term
environmental and social impacts, project financial benefits, safety, and quality while
achieving project goals. This holistic approach to decision-making enables them to manage
the complexity of construction projects more effectively while ensuring that the project

achieves the expected goals.

90



5.2 limitations

In assessing the limitations of this study, we first need to be explicit about the characteristics
of the Q-methodology itself, which allows us to explore the subjective views of the
interviewees. Therefore, if the study sample changes, the conclusions may be different for
project managers in different geographic regions or different project types. Although the Q
methodology is effective in capturing and analyzing respondents' subjective perspectives, it
may not be able to fully capture all the complexities and details of the decision-making process.
This study mainly focuses on project managers in a specific region, so the results of this study
cannot fully represent the perspectives of other project managers in the construction industry
in different areas. Therefore the results of the study should be re-evaluated for their

usefulness when applying them to different backgrounds or different areas.

Secondly the study is concerned with the construction project manager's perspectives and
strategies on sustainability in project decision making can be affected by local laws,
regulations and socio-economic developments. Because construction project management is
a dynamic field, this field is influenced by external factors such as regulatory changes,
technological advances, and economic regulations. As these factors change, the project
manager's decision-making process and considerations may change as well. This dynamic
character indicates the possibility that the accuracy of their findings may decrease with time
and changes in the external context. In addition, the scope of the study is limited to a specific
demographic and geographic area, which may limit the generalizability of the findings. The
perspectives and experiences of construction project managers in different regions or in
different areas of the construction industry may vary significantly. Therefore, caution should
be exercised when attempting to apply the findings of the study to a broader or different

context.

Finally, the limitations of the content of the study should also be considered. This study
focuses on the integrating of sustainability factors into the decision-making process, but may

not fully consider other relevant factors, like the influence of business market conditions and
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organizational structure. In addition, the content of the study may also not provide insight into

the differences in sustainability practices in different types of construction projects.

In summary this study provides important perspectives and strategies on the decision-making
processes of Chinese construction project managers with regard to sustainability, but there
are limitations in the results that should be taken into account when interpreting the results
that are inherent to the study. These limitations relate to the subjectivity of the data, the
influence of local conditions and external factors, and the extent of the study. Understanding
these limitations is important to assess the results of the study and provide directions for

improvement in future research.

5.3 Future research

This study's investigation into the sustainability factors in the decision-making of construction
project managers in China provides an important opportunity for research in this field on a
global level. The field of sustainable construction project management is rapidly developing,
with different countries and locations facing different practices and challenges. Such
differences provide many directions and possibilities for future research, so it is possible to
build on the results of this study to explore the differences in sustainability in construction

project management across different regions and cultures.

One potential way forward for future research is to analyze sustainability factors in the
management of construction projects. Such research could explore how different cultural,
economic, regulatory, and environmental factors influence sustainability strategies for
construction projects in different locations. Such a comparison approach would not only
deepen the understanding of the universal principles of sustainable construction, but also

expose unique challenges and solutions for local conditions.

In addition, it can provide valuable insights into the evolution of sustainability considerations
in construction project management over time through longitudinal research methods. As

regulations, technology, and societal attitudes toward sustainability continue to evolve, such
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research can track the progress and impact of sustainability in construction in response to

policy changes and technological advances.

In summary, there are numerous opportunities for future research in the field of sustainable
construction project management. Expanding the geographic scope of research, exploring the
dynamic nature of sustainability factors, and adopting different research methodologies are
all areas that deserve further exploration. These different attempts could advance the

knowledge and practice of sustainable construction project management on a global scale.
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Appendix

Appendix A: Q-Sorting of Respondents

Respondent 1

Disagree -5 -4 -3 -2 - Agree 5
26 36 33 3
35 6 9
34 24
35

Respondent 2

Disagree -5 -4 -3 -2 - Agree 5

20 34 19 15

36 23 16

30 10

17

Respondent 3

Disagree -5 -4 -3 -2 - Agree 5

7 23 24 36

37 8 4

22 15

25

116



Respondent 4

Disagree -5 -4 -3 -2
19 36 20 10

23 12 25

1 28

30

Respondent 5

Disagree -5 -4 -3 -2
22 6 36 27

19 23 4

24 9

32

Respondent 6

Disagree -5 -4 -3 -2 Agree 5
9 16 26 5
23 36 14
37 20
24

Respondent 7

Disagree -5 -4 -3 -2 Agree 5
14 36 35 9
5 37 11
7 12
20

117



Respondent 8

Disagree -5 -4 -3 -2
1 4 9 16

19 25 26

32 33

35

Respondent 9

Disagree -5 -4 -3 -2
1 6 15 20

12 14 13

4 10

26

Respondent 10

Disagree -5 -4 -3 -2
1 9 36 37

12 25 4

14 7

8

Respondent 11

Disagree -5 -4 -3 -2 Agree 5
1 2 20 18
11 34 19
15 12
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Respondent 12

Disagree -5 -4 -3 -2
1 14 2 8

12 4 10

3 23

26

Respondent 13

Disagree -5 -4 -3 -2
1 2 34 6

36 35 20

37 5

8

Respondent 14

Disagree -5 -4 -3 -2
6 9 2 37

1 35 1

36 7

8
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