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Abstract  Benchmarking is a recognized mechanism for continuous improvement in construction project quality 
management. This study evaluates construction quality management maturity and benchmarking readiness in 
Cagayan de Oro City, Philippines. It measures maturity using the Project Management Maturity Model, assesses 
stakeholder perception through Key Performance Indicators, and ranks implementation barriers. A descriptive 
quantitative design was employed using a structured questionnaire administered to 60 construction professionals 
involved in government-supported projects. The instrument showed strong validity and reliability, with S-CVI 
values of 0.833–1.000, Cronbach’s alpha values of 0.796–0.960, KMO values of 0.888–0.905, and Bartlett’s Test 
results of p < 0.001. Maturity was analyzed using the Maturity Index and Weighted Index, while stakeholder 
perception was evaluated using the Relative Importance Index. Results showed generally high but uneven maturity, 
led by Cost Management (Mi = 3.975; Wi = 0.117) and Quality Management (Mi = 3.872; Wi = 0.114). 
Stakeholders perceived benchmarking positively, with RII values ranging from 0.793 to 0.883. FAHP ranked 
inadequate quality management training as the top barrier (GW = 0.220), followed by lack of quality team 
commitment (GW = 0.181) and lack of technical expertise (GW = 0.118). The study recommends institutionalizing 
benchmarking, strengthening competencies, improving digital capabilities, and reinforcing leadership commitment. 

Keywords: benchmarking, project management maturity model, relative importance index, barriers, FAHP 

Cite This Article: Mary Kaye Paquibot, and Jonathan B. Calibara, “Measuring Maturity and Ranking 
Barriers to Implementing Benchmarking of Construction Project Quality Management in Cagayan de Oro City” 
American Journal of Civil Engineering and Architecture, vol. 14, no. 3 (2026): 69-111. doi: 10.12691/ajcea-14-3-2. 

1. Introduction 

The local government of Cagayan de Oro City is 
committed to enhancing infrastructure to support 
community development and improve the quality of life 
for its residents. Each year, millions of pesos are allocated 
for infrastructure projects. The Philippine Statistics 
Authority (PSA) reported a GDP growth rate of 4.4% well 
below the government’s 5.5% to 6.5% target, as of the 
fourth quarter of 2025. This marked the softest growth 
since 2011, weighed down by a contraction in 
construction after flood control irregularities, with the 
construction industry as one of the main contributors, with 
a growth rate of 5%.  

However, with the rising cost of service delivery and 
increasing expectations from government funding models, 
there is a pressing need to establish an effective 
framework to meet the growing demand for improved 
public services and infrastructure. While established 
quality management frameworks like Total Quality 
Management (TQM) have significantly transformed 
industries in developed countries, adapting these models 

to emerging markets poses unique challenges. In many 
cases, local councils prioritize regulatory compliance over 
performance, which often leads to issues in project 
planning and implementation such as budget overruns, 
quality defects, scheduling delays, and operational 
inefficiencies. 

One powerful yet underutilized tool in this context is 
benchmarking, which enables organizations to assess their 
performance against industry standards and identify areas 
for improvement. Despite its potential, the practice has not 
been fully embraced within the local construction sector. 
To understand and advance quality practices, this study 
incorporates the Project Management Maturity Model 
(PMMM) and Key Performance Indicators (KPIs) as 
central evaluation tools. The PMMM provides a structured 
framework for assessing the maturity level of project 
management processes across key knowledge areas, 
helping determine how systematically quality practices are 
applied in local government construction projects.  

Meanwhile, KPIs serve as quantifiable metrics such as 
cost predictability, defect rates, schedule adherence, and 
client satisfaction that allow for performance tracking and 
benchmarking comparisons. Together, these tools offer a 
data driven approach to identifying performance gaps, 

 



70 American Journal of Civil Engineering and Architecture  

evaluating stakeholder perceptions, and crafting practical 
strategies to institutionalize benchmarking. This study 
seeks to investigate the barriers to fostering a quality 
culture through benchmarking for enhancing performance 
in the Cagayan de Oro City construction sector. By 
applying maturity modeling and performance indicators, 
the research aims to offer evidence-based solutions that 
support a more efficient, accountable, and quality-driven 
future for local infrastructure development. 

Benchmarking is an established strategy for enhancing 
quality management by identifying best practices and 
promoting continuous improvement. In the construction 
sector, it allows firms to evaluate their performance 
against industry standards and adopt strategies that boost 
efficiency, reduce waste, and improve overall quality. 
Research shows that construction companies that 
implement benchmarking frameworks tend to achieve 
better project delivery, increased cost efficiency, and 
higher client satisfaction. However, successful 
benchmarking requires a supportive organizational culture, 
effective data collection mechanisms, and strong 
management commitment. Unfortunately, these elements 
are often lacking in many developing economies [1]. 

Despite its global adoption, benchmarking faces several 
limitations. A primary challenge is the lack of awareness 
and understanding of benchmarking principles among 
construction professionals. Many firms regard 
benchmarking as a complex and resource-intensive 
process that requires extensive data collection and analysis, 
which leads to reluctance in adopting it. Additionally, the 
absence of standardized performance metrics in the local 
construction industry makes it difficult to establish 
meaningful comparisons with industry leaders [2]. 
Furthermore, the lack of technical expertise and limited 
access to training further impede the effective utilization 
of benchmarking tools [3]. 

Resistance to change within construction organizations 
poses a significant challenge. Many firms in Cagayan de 
Oro City operate under traditional management structures 
that prioritize cost and time over quality. As a result, the 
prevailing mindset among contractors and project 
managers often emphasizes immediate project completion 
rather than long term quality improvement. This resistance 
is further reinforced by the competitive nature of the 
industry, where firms are hesitant to share performance 
data due to concerns over confidentiality and maintaining 
a competitive edge [4]. Without a collaborative approach 
to benchmarking, individual firms find it difficult to fully 
realize the benefits. 

Financial constraints significantly hinder the 
implementation of benchmarking in the construction 
industry. Many small and medium-sized construction 
firms do not have the financial resources to invest in 
benchmarking initiatives, such as hiring consultants, 
adopting digital tools, or conducting thorough 
performance assessments [1]. The costs related to data 
collection, training, and system upgrades often lead to 
these firms prioritize other operational expenses over 
benchmarking. Additionally, the absence of government 
incentives and regulatory support for benchmarking 
further discourages firms from investing in quality 
improvement measures [5]. 

The lack of regulatory enforcement and standardized 
quality management practices hinders the adoption of 
benchmarking. Although existing regulations focus on 
construction safety and compliance, they do not prioritize 
continuous improvement through benchmarking. In 
contrast to developed economies, where government 
agencies and industry associations actively promote 
benchmarking initiatives, the local construction sector 
lacks structured programs to encourage firms to 
implement best practices [6]. This regulatory gap leads to 
inconsistencies in quality management approaches among 
different firms, making it challenging to establish a 
unified benchmarking framework. 

Industry associations, academic institutions, and 
government agencies can play a key role in educating 
construction professionals about the benefits of 
benchmarking and offering practical guidance for its 
implementation [7]. By fostering a culture of continuous 
learning, firms can build the expertise necessary to adopt 
and maintain effective benchmarking practices. 
Collaboration among construction firms is essential for 
effective benchmarking implementation. Establishing 
industry-wide benchmarking networks can facilitate data 
sharing, allow for performance comparisons, and promote 
the dissemination of best practices.  

Financial support and policy interventions can 
effectively promote the adoption of benchmarking. 
Government initiatives, such as tax incentives, subsidies, 
and grants for companies that implement benchmarking, 
can help alleviate costs. Regulatory bodies can also 
require quality performance reporting and participation in 
benchmarking as part of construction licensing 
requirements [8]. By incorporating benchmarking into 
regulatory frameworks, policymakers can establish quality 
management as a standard practice throughout the 
industry. 

Benchmarking presents a valuable opportunity to 
improve the quality management of construction in 
Cagayan de Oro City. The purpose of this study is to 
assess the current project management maturity of the 
construction industry, particularly in the City of Cagayan 
de Oro, to evaluate the perception of stakeholders on 
benchmarking, and the barriers to adopting best practices. 

1.1. Objectives 
This study aims to evaluate the maturity level of 

benchmarking implementation in construction project 
quality management within the Cagayan de Oro City’s 
construction industry. The research will also evaluate 
stakeholders’ perception and identified key barriers to the 
adoption of benchmarking. Based on these findings, the 
study will analyze recommendations to overcome these 
barriers and enhance the integration of benchmarking, 
ultimately optimizing project outcomes and resource. 

1.  To measure the current maturity of construction 
project quality management using Maturity Index 
(MI) and Weighted Index (WI). 

2.  To evaluate stakeholders’ perception on 
implementing benchmarking of construction project 
quality management into their organizational 
practices using Relative Importance Index (RII). 
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3.  To rank barriers to implementing benchmarking 
practices in construction industry of Cagayan de 
Oro City using fuzzy analytic hierarchy process 
(FAHP). 

2. Review of Related Literature 

2.1. Construction Quality Management in the 
Philippines 

The construction industry is a vital engine of economic 
growth in the Philippines, serving as a major contributor 
to capital formation, employment generation, and national 
development. According to the Construction Industry 
Authority of the Philippines, the sector contributes 
approximately 33.9% to the country’s Gross Capital 
Formation (GCF), underscoring its substantial role in 
economic expansion. The industry also employs an 
average of 3.85 million workers, making it one of the 
country’s significant sources of jobs and economic 
activity (CIAP, 2018). As the government continues to 
pursue large-scale infrastructure expansion, through 
programs like “Build, Build, Build”, the efficient delivery 
of construction projects becomes increasingly important, 
particularly in terms of cost control, schedule performance, 
quality assurance, and public accountability [9]. 

 Under the current administration, infrastructure 
development remains a central component of national 
economic policy. The government has increasingly relied 
on private capital through public-private partnerships 
(PPP) to finance infrastructure projects, compared with the 
previous administration’s greater dependence on foreign-
assisted financing. Projects under the current 
administration were mainly focused on improving 
connectivity, contributing to a total of 194 priority 
construction and infrastructure projects, 45 of which were 
identified for private-sector funding through PPP 
arrangements. This national strategy reflects the 
administration’s commitment to improving infrastructure 
to support economic growth and reduce poverty before 
2028 [10]. As the country continues to invest heavily in 
strategic infrastructure, improving construction project 
performance becomes essential to ensure that public and 
private investments translate into timely, cost-efficient, 
and high-quality project delivery. 

2.1.1. Problems in the Philippines Construction 
Industry 

Despite the construction industry’s significant 
contribution to national development, it continues to face 
longstanding structural and operational challenges. 
Globally, labor productivity growth in construction has 
averaged only 1% per year over the past two decades, 
which is substantially lower than productivity growth in 
many other industries. This weak performance has been 
associated with the highly fragmented nature of the 
industry, which often results in poor project management, 
insufficient design processes, limited coordination among 
stakeholders, and inadequate investment in skills 
development and innovation [77]. These challenges are 
also evident in the Philippine construction sector, where 

firms continue to encounter barriers in adopting modern 
technologies and innovative project delivery practices. 

In the Philippine context, one of the major issues 
affecting construction performance is the lack of clear 
frameworks, policies, and institutional programs that 
support the adoption of technology and process innovation. 
Reference [39] emphasized that this deficiency remains a 
key concern among construction companies in the country, 
limiting their ability to modernize practices and improve 
project outcomes. The same study identified a wide range 
of recurring project implementation issues, including 
variation orders, design changes, time overruns, cost 
overruns, lack of collaboration, poor communication, 
rework, quality-related deficiencies, safety issues, and 
construction waste. These recurring problems indicate that 
construction performance issues in the Philippines are not 
isolated incidents but rather systemic deficiencies that 
persist across multiple project types and institutional 
settings. 

To synthesize the recurring implementation issues 
identified in the literature, Table 1 presents the commonly 
reported problems affecting construction project 
performance in the Philippine context, particularly those 
that may be addressed through benchmarking practices. 
Projects completed beyond their stipulated time and 
budget remain a chronic problem in public infrastructure 
implementation in the Philippines. Project implementation 
inefficiencies remain widespread in the public sector, as 
reflected in repeated audit observations and delayed 
infrastructure delivery. Specifically, the leading 
contributors to time overruns in public infrastructure 
projects were inaccurate budgeting, site or location 
conditions, suspension of work, delays in land acquisition 
and compensation, and variation orders, while the most 
influential contributors to cost overruns were inaccurate 
budgeting, variation orders, inadequate project planning, 
market conditions, and inadequate site investigations [67]. 
These findings demonstrate that delayed and over-budget 
project delivery is not merely an isolated operational issue 
but a recurring systemic problem in Philippine public 
infrastructure implementation. 

Table 1. Various issues encountered in a construction project 

Construction Issues Literature 
Variation Orders [12]; [13]; [94]; [11]; [14]; [15] 
Design Changes [94]; [14]; [15] 
Time overruns/project delays [12]; [94]; [11]; [95]; [45]; [14] 
Cost overruns [12]; [13]; [94]; [11]; [14];[8] 
Lack of collaboration [13]; [94]; [11]; [45] 
Poor communication [94]; [11]; [45]; [14] 
Reworks [94]; [11] 
Quality assurance/control [94]; [11] 
Safety [11]; [16]; [17] 
Material delivery [94]; [11]; [14]; [15] 
Labor productivity [15]; [96] 

2.2. Maturity Level of Quality Management 
The Project Management Maturity Model (PMMM) is 

adopted in this study as the primary framework for 
assessing the maturity of project management practices 
within the local government construction sector. The 
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PMMM provides a systematic and structured approach for 
evaluating organizational capabilities through progressive 
maturity levels, enabling institutions to measure the extent 
to which project management processes are defined, 
implemented, managed, and continuously improved [18]. 
This framework remains widely used in benchmarking 
studies because it supports comparative analysis and 
identification of performance gaps across organizations. 

Recent studies reinforce the continued relevance of 
maturity models in the construction sector. For instance, a 
review of project management maturity models highlights 
that such frameworks remain essential tools for evaluating 
organizational capability, improving performance, and 
supporting decision-making in project-based industries 
[19]. Similarly, recent construction-focused research 
confirms that maturity models are practical tools for 
diagnosing deficiencies in project delivery and guiding 
improvement strategies [20]. 

In local government construction environments, project 
management practices often vary significantly in terms of 
standardization, implementation, and institutional support. 
These inconsistencies limit opportunities for performance 
optimization, knowledge transfer, and continuous 
improvement. Recent empirical studies in developing-
country construction sectors show that maturity levels 
differ widely across organizations, with common gaps 
observed in risk management, quality control, and 
governance systems [21]. This variability further justifies 
the need for a structured maturity assessment framework 
in this study. 

To operationalize the PMMM framework, this study 
integrates it with the Knowledge Areas of the Project 
Management Institute PMBOK Guide Fourth Edition [22]. 
The nine knowledge areas shown in Table 2 provide a 

comprehensive structure for evaluating core project 
functions. These domains remain widely recognized as 
fundamental components of project management 
capability across construction projects.  

Table 2. Nine (9) PMBOK Knowledge Area 

No. Knowledge Area 
1 Project integration 
2 Project scoping 
3 Project time management 
4 Project cost management 
5 Project quality management 
6 Project human resourcing 
7 Project communications management 
8 Project risk management 
9 Project procurement management 

 
The measurement indicators, shown in Table 3, used in 

this study were adapted from the PMMM-based 
assessment framework developed by Reference [23], 
which operationalizes project management maturity 
through observable organizational practices across the 
PMBOK knowledge areas. Each indicator represents a 
measurable aspect of maturity, allowing respondents to 
evaluate the extent to which these practices are 
implemented within their organizations. These indicators 
were relevant to the study because they provided the basis 
for determining the current readiness of organizations to 
support benchmarking implementation. By measuring 
maturity across the PMBOK knowledge areas, the study 
was able to identify which project management practices 
were already established and which areas still required 
improvement before benchmarking could be effectively 
institutionalized.  

Table 3. Project Management Maturity Indicators (Koenig, 2015) 

Variable Indicators Description 

Integration Management 

The organization develops comprehensive 
Project Management Plans.  

Integrate planning information including cost, time, 
quality, resources, risk management, etc. 

The organization effectively implements Project 
Management Plans during execution. 

Project Management Plan referred to when tracking 
cost, scope, time, risk etc. Are these metrics integrated 
into progress reports? 

Structured project closure processes are practiced 
and documented. 

Measure project performance against deliverables and 
ensure any contractual or stakeholder obligations are 
met. 

Scope Management 

Work Breakdown Structure (WBS) is developed 
and used for planning and control 

WBS form the basis for project planning, scheduling 
and cost control 

Project activities and required resources are 
clearly defined. 

The resources required for carrying out the deliverables 
are quantified against activities. 

Time Management 

Project Schedules are developed with defined 
durations and milestones 

The duration, start, and finish dates of the project 
activities are defined relative to the resources required. 

Project Schedules are monitored and controlled 
against baseline plans. 

Status reports produced, changes authorized and 
corrective actions taken to achieve the baseline. 

Cost Management 

Projects Costs are properly budgeted and planned The cost estimates are developed and aligned with the 
WBS. 

Projects Costs are monitored and controlled 
throughout execution. 

Changes are managed, corrective action taken, 
stakeholders informed, and baselines updated. 

Quality Management 

Project Quality Management Plans are developed 
and implemented. 

The standards, practices and quality activities are 
detailed in parallel with the project plan 

Quality Assurance processes are applied 
consistently in projects. 

Projects monitored to comply with relevant standards 
and processes together with the Quality Plan. 

Corrective actions are implemented to address 
quality issues. 

Processes to reduce, eliminate, or correct quality issues 
are identified and implemented. 

Human Resource Management 
 

There is a formal process for acquiring and 
assigning project staff. 

There is a formal process for acquiring staff for a 
project team. The responsibility, accountability, and 
authority are assigned. 

Project teams are effectively developed and 
managed to improve performance. 

There are mechanisms for developing team synergy and 
providing feedback to staff. 
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Project Management competencies are 
demonstrated in practice. 

Staff demonstrate competence in facilitating or 
participating in project teams. 

Communications Management 

Communication plans are developed to address 
stakeholder needs. 

There is a formal process to plan for and record 
communications to meet the needs of all Project 
stakeholders. 

Project information is effectively distributed to 
stakeholders. 

Information is made available to the project 
stakeholders including retrieval and distribution 
systems. 

Project performance is regularly monitored and 
reported. 

Status information is gathered and distributed during 
project execution and control. 

Project issues are systematically tracked and 
managed. 

Issues are evaluated or listed. There are regular follow-
up and reporting. 

Risk Management 

Project Risks are identified and documented.  The organization identifies which risks are likely to 
have an impact on the project. Documentation of the 
characteristics of each item occur 

Risk Responses and mitigation strategies are 
developed and implemented. 

Steps to manage the risk are defined. This includes 
contingency plans, reserves, or agreements necessary to 
contain the risks. 

Project Risks are continuously monitored and 
controlled. 

Risk control is seeing a risk concern, deciding how to 
handle it, and carrying out the decision 

Procurement Management 

Procurement planning is conducted during early 
stages of the project. 

This involves determining whether to procure or 
produce in-house, deciding how to procure, identifying 
what and how much to procure, and determining when 
to procure. 

Procurement processes are standardized and 
consistently implemented 

There is a procurement policy or management plan 
common for all projects/services. 

Contracts are effectively managed from 
execution to closure. 

Actions are involved with vendor managed during 
contract performance, accepted by the client. 

 
Maturity within these knowledge areas is assessed 

using five progressive levels: Initial (Level 1), Structured 
(Level 2), Organizational Standards (Level 3), Managed 
(Level 4), and Optimizing (Level 5). These levels are 
cumulative in nature, meaning that higher levels indicate 
stronger institutionalization of processes [24]. Recent 
research continues to support this staged progression, 
emphasizing that maturity evolves from basic compliance 
toward integrated, data-driven, and continuously 
improving systems [25]. Likewise, studies on digital 
construction maturity highlight that organizations progress 
through structured stages as they adopt advanced 
technologies and management practices [26]. To make the 
results easier to interpret, the Maturity Levels are grouped 
into three categories, as shown in Table 4. This 
classification provides a clearer basis for interpreting 
whether the assessed practices are still developing, 
moderately established, or already mature.  

Table 4. Interpretation of Maturity Levels (Karim et al., 2022) 

Maturity 
Levels Interpretation Description 

1-2 Poor 

Practices are largely informal and 
inconsistent. Processes are reactive and 
depend more on individual effort than on 
established systems. 

3 Moderate 

Some level of structure is present, but 
implementation is not yet consistent across 
projects. Systems are developing but not 
fully integrated. 

4-5 Mature 

Processes are clearly defined, consistently 
applied, and continuously improved. There 
are strong organizational support and 
alignment with project objectives. 

 
To quantitatively assess maturity, this study employs 

the Maturity Index (Mi), shown in Equation 1 and the 
Weight Index (Wi), shown in Equation 2.1. The Maturity 
Index represents the weighted average score of responses 
for each knowledge area, reflecting the overall level of 
maturity based on stakeholder assessments. This approach 

ensures that higher maturity levels contribute 
proportionally to the final score, capturing the degree of 
institutionalization of project management practices. The 
Weight Index, on the other hand, normalizes these 
maturity scores across all knowledge areas, enabling 
relative comparison and identification of areas that 
contribute most significantly to overall maturity [27]. 
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Where Wi is the weight index for the ith knowledge 
area, Mi is the computed maturity index, and ∑Mi is the 
summation of the mean ratings for the knowledge areas. 
Values closer to 1 indicate relatively higher maturity 
contribution and stronger institutionalization of practices 
within that knowledge area. This dual-index interpretation 
enhances the analytical strength of the study by combining 
absolute performance (Mi) and relative contribution (Wi). 
Recent literature supports this approach, emphasizing that 
maturity assessment should not only measure capability 
levels but also identify priority areas for improvement and 
strategic focus. Recent studies further emphasize that 
achieving higher maturity in construction organizations 
requires more than formal procedures. It depends on 
strong leadership, accountability, stakeholder engagement, 
and continuous improvement practices [28]. 
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2.2.1. Scale and Interpretation of the Project 
Management Maturity Model 

To ensure consistency in the assessment and 
interpretation of project management maturity, this study 
adopts the standardized five-level scale of the Project 
Management Maturity Model (PMMM), as presented in 
Table 5. These descriptions provide a standardized basis 
for respondents to assess the extent to which project 
management practices are implemented within their 
organizations. By anchoring each maturity level to clearly 
define organizational behaviors and process characteristics, 
the scale ensures consistent interpretation of responses and 
supports reliable comparison across knowledge areas [24] 
[29]. This scale also provides a clear basis for categorizing 
the maturity of existing practices from informal 
implementation to continuous improvement. 

Table 5. Project Management Maturity Model Survey Scale 

Maturity 
Levels Interpretation Description 

1 Initial Process 

Documentation is loose and ad hoc. 
Although there is recognition that 
there are project management 
processes, there are no established 
practices or standards. 

2 
Structured 
Process & 
Standards 

Documentation exists on these basic 
processes. Management supports the 
implementation of project 
management, but there is neither 
consistent understanding, 
involvement, nor organizational 
mandate to comply with all projects. 

3 

Organizational 
Standards & 

Institutionalized 
Process 

Nearly all projects use these processes 
with minimal exception—
management has institutionalized the 
processes and standards with formal 
documentation existing on all 
processes and standards. 

4 Managed Process 

Management understands its role in 
the project management process and 
executes it well and clearly 
differentiates management styles and 
project management requirements for 
different sizes/complexities of 
projects. Project management 
processes and standards are integrated 
with other corporate processes and 
systems 

5 Optimizing 
Process 

Processes are in place and actively 
used to improve project management 
activities. Lessons learned are 
regularly examined and used to 
improve project management 
processes, standards, and 
documentation. Management and the 
organization are not only focused on 
effectively managing projects but also 
on continuous improvement. 

2.3. Key Performance Indicator (KPI) 
Key Performance Indicators (KPIs) are widely used in 

performance measurement and management, including in 
construction and local government settings. KPIs serve as 
quantifiable metrics that allow organizations to monitor 
progress toward strategic objectives, evaluate operational 
efficiency, and assess the effectiveness of project delivery 
[30]. Within continuous improvement work, KPIs are 
commonly organized around core project outcomes, 

particularly cost management, schedule adherence, and 
quality control, often referred to as the iron triangle of 
project management, which remains a fundamental 
framework for evaluating project performance [22]. At the 
same time, measurement systems can lose value when 
they become too crowded.  

More recent studies continue to highlight the 
importance of these traditional indicators but also show 
that KPI frameworks in construction have gradually 
evolved. For instance, Reference [31] confirmed that cost, 
time, and quality remain the most frequently used 
indicators in benchmarking construction performance. 
However, newer research suggests that relying solely on 
these dimensions is no longer sufficient. There is now a 
stronger emphasis on process-related and operational 
indicators, such as coordination efficiency, information 
flow (e.g., RFI processing), and communication 
effectiveness. These types of indicators provide a clearer 
picture of how projects are actually managed on-site, not 
just the final outcomes. 

In the context of public infrastructure, recent studies 
highlight the need for multi-dimensional KPI frameworks 
that extend beyond traditional technical and financial 
performance to include broader organizational and 
stakeholder-related outcomes [32,33]. This shift reflects 
the increasing complexity of construction projects, 
particularly in government settings where accountability, 
compliance, and public value are equally important. As a 
result, KPI-based benchmarking today is no longer limited 
to measuring outputs but also focuses on how processes 
are carried out and how decisions are made. 

Despite their usefulness, KPIs must be carefully 
selected. Reference [34] emphasized that performance 
measurement systems should remain focused and 
manageable. They suggest limiting the number of 
indicators, usually between eight and twelve, to avoid 
unnecessary complexity. When too many KPIs are used, 
organizations may struggle to prioritize what really 
matters, which can weaken decision-making. This concern 
is also supported by Reference [35], who noted that overly 
complex measurement systems can reduce clarity and 
make implementation more difficult, especially in 
construction environments where data collection is already 
challenging. 

In this study, ten (10) KPIs, presented in Table 6, fall 
within that recommended range. They were selected to 
cover both traditional performance dimensions such as 
cost, time, and quality, and emerging areas like innovation, 
data transparency, and human capital. This ensures that 
the framework captures the full scope of construction 
quality management, particularly in government projects, 
without overcomplicating the analysis. 

While KPIs provide a strong foundation for 
benchmarking and continuous improvement, their 
application in practice is often challenged by real-world 
constraints, particularly in fragmented and resource-
limited sectors such as construction and local government. 
Reference [36] emphasize that moving beyond basic 
compliance requires more than just measurement tools—it 
depends on sustained leadership commitment, capable 
personnel, and clearly defined accountability structures. 
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Table 6. Ten (10) Key Performance Indicators (KPIs) 

KPIs Literatures 
Cost Efficiency [97]; [98]; [99]; [100]; [35] 
Timeliness [97]; [98];  [99]; [100]; [70] 
Quality Compliance [97]; [98]; [100]; [101]; [102]; [103] 
Risk Management [98]; [100]; [101]; [103]; [70]; 
Stakeholder Satisfaction [97]; [98]; [70];  [9]; [35] 
Regulatory Compliance [104]; [101]; [102]; [100]; [51] 
Innovation [101]; [103]; [105]; [35] 
Productivity & Collaboration [35]; [101]; [51]; [70] 
Data Transparency [101]; [106];  [103]; [35];  [51] 
Human Capital [101]; [107]; [70]; [102]; [100] 

 
At the same time, Reference [36] caution that having 

too many performance indicators can be 
counterproductive. An excessive number of KPIs may 
dilute organizational focus, blur strategic priorities, and 
create confusion among those responsible for 
implementation. In many cases, issues such as inconsistent 
data collection, limited technological resources, and weak 
institutional support further reduce the effectiveness of 
KPI systems. 

To address these challenges, collaborative mechanisms 
such as benchmarking networks or clubs have been 
introduced. These platforms allow organizations to share 
best practices, compare performance, and learn from one 
another in a non-competitive setting. Through such 
initiatives, knowledge gaps can be reduced, data-sharing 
practices can be improved, and overall capacity for 
performance measurement and improvement can be 
strengthened. 

2.4. Validity and Reliability 
In the context of construction quality management and 

benchmarking studies, the validity and reliability of the 
instrument are critical to ensure that the collected data 
accurately represent stakeholder perceptions, maturity 
levels, and priority judgments. In line with the quantitative 
methodology presented in Chapter 3, this study employed 
Content Validation, Construct Validation (KMO and 
Bartlett’s Test), and Reliability Testing (Cronbach’s 
Alpha) to establish the robustness of the dataset. 

Recent methodological studies emphasize that 
combining expert-based validation and statistical testing 
strengthens the rigor of survey-based research, particularly 
in construction and project management contexts where 
indicators are multi-dimensional and interrelated 
[37,38,39]. 

2.4.1. Content Validation 
Content validation was conducted through expert 

evaluation to ensure that the survey items are relevant, 
clear, and representative of benchmarking practices and 
construction quality management. This approach is widely 
supported in recent studies, which highlight that expert 
judgment remains the most appropriate method for 
validating context-specific constructs. To ensure reliable 
validation results, the study adopted an expert panel size 
consistent with recent recommendations shown in Table 7, 
where 6–10 experts are considered sufficient to achieve 
stable agreement while minimizing bias. [37,40]. This 

range ensures that the Content Validity Index (CVI) on 
scale produces dependable and defensible results. 

Table 7. The number of experts and acceptable S-CVI Values 
(Yusoff, 2019) 

Number of experts Acceptable S-CVI Values 
2 experts At least 0.80 

3-5 experts Should be 1 
At least 6 experts At least 0.83 

6-8 experts At least 0.83 
At least 9 experts At least 0.78 

 
The level of agreement among experts was quantified 

using the Content Validity Index (CVI). The interpretation 
thresholds for the Content Validity Index (CVI), shown in 
Table 8, were adopted from established methodological 
frameworks, particularly the foundational work of Polit 
and Beck, which has been widely applied and validated in 
recent studies on instrument development and validation 
[37,41]. 

Table 8. Interpretation of Content Validity Index (CVI) 

CVI Value Interpretation Decision 
0.90 – 1.00 Very Highly Valid Retain 
0.78 – 0.89 Highly Valid Retain with minor revision 
0.70 – 0.77 Moderately Valid Revise 

< 0.70 Not Valid Remove 

2.4.2. Construct Validation 
Construct validity was assessed using the Kaiser-

Meyer-Olkin (KMO) Measure and Bartlett’s Test of 
Sphericity, which are widely applied in recent multivariate 
analysis studies [38,39]. These tests determine whether the 
dataset is suitable for factor analysis and whether the 
variables exhibit sufficient interrelationships. To guide 
interpretation, the following KMO thresholds in Table 9 
were adopted. 

Table 9. Interpretation of KMO Values 

KMO Values Interpretations 
0.90 - 1.0 Excellent 
0.80 - 0.89 Very Good 
0.70 - 0.79 Good 
0.60 - 0.69 Moderate 
0.50 - 0.59 Weak 

< 0.50 Unacceptable 
 
Bartlett’s Test of Sphericity is a statistical procedure 

developed to test whether the correlation matrix is 
significantly different from an identity matrix [42]. An 
identity matrix implies that the variables are not correlated, 
and therefore, unsuitable for factor analysis. Bartlett’s test 
evaluates the null hypothesis that the observed correlation 
matrix is an identity matrix. Similarly, Bartlett’s Test of 
Sphericity was interpreted using the following standard 
shown in Table 10. A significance level (p-value) less than 
0.05 allows us to reject the null hypothesis and infer that 
the variables have statistically significant relationships. 

In the context of benchmarking, especially for quality 
management in industries like construction, the KMO test 
validates whether performance indicators such as cost, 
time, quality compliance, or client satisfaction are 
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statistically interrelated. This interrelatedness is crucial 
when attempting to reduce multiple benchmarking criteria 
into key performance dimensions or indices. Bartlett’s test 
helps confirm that the metrics being used such as site 
safety ratings, rework frequency, or material usage 
efficiency are sufficiently interrelated to produce 
meaningful, combined indicators. This is fundamental in 
deriving best practices or benchmark scores that can be 
generalized across projects or firms. 

Table 10. Interpretation of Bartlett’s Test of Sphericity 

p-value Interpretations 
p < 0.005 Significant (Suitable for factor analysis) 
p ≥ 0.005 Not Significant 

2.4.3. Reliability Testing 
Reliability testing was conducted using Cronbach’s 

Alpha to evaluate the internal consistency of the survey 
instrument. This measure assesses the extent to which 
items within a construct are correlated and consistently 
measure the same concept. To standardize interpretation, 
the following thresholds were adopted as shown in Table 
11 [38]. 

Table 11. Interpretation of Cronbach’s Alpha 

Cronbach’s Alpha Interpretations 
≥ 0.90 Excellent 

0.80 - 0.89 Good 
0.70 - 0.79 Acceptable 
0.60 - 0.69 Questionable 
0.50 - 0.59 Poor 

< 0.50 Unacceptable 
 
Understanding issues that affect Cronbach’s Alpha is 

crucial when designing and evaluating survey instruments. 
One important factor is the number of items. Increasing 
the number of relevant and well aligned items generally 
improves Alpha, but adding too many similar items may 
artificially inflate it [43]. Another consideration is 
unidimensionality, which assumes that all items measure a 
single construct. If items span multiple dimensions 
unknowingly, the Alpha can be misleading. This is why it 
is often recommended to conduct factor analysis alongside 
Cronbach’s Alpha to verify that item groupings are 
unidimensional [44]. 

2.5. Benchmarking of Construction Quality 
Management 

Benchmarking in construction quality management 
provides organizations with a structured approach to 
compare current practices against industry standards, 
identify performance gaps, and implement targeted 
improvements. In developing contexts such as Cagayan de 
Oro City, sustaining continuous improvement remains a 
significant challenge. Recent literature emphasizes that 
benchmarking extends beyond performance measurement, 
as it cultivates a quality-oriented culture across all stages 
of project delivery [45]. To operationalize benchmarking, 
firms must adopt Key Performance Indicators (KPIs) that 
offer measurable insights into project outcomes, including 
efficiency, defect rates, safety compliance, and 

stakeholder satisfaction. Organizations that systematically 
monitor indicators such as rework rates, defect frequency, 
and schedule adherence demonstrate stronger quality 
management performance. However, the absence of 
structured KPI systems often leads to fragmented and 
inconsistent quality improvement efforts, particularly in 
resource-constrained environments [46]. 

A critical component of benchmarking is the 
implementation of structured Quality Management 
Systems (QMS) supported by clearly defined KPIs. 
Without a formalized system, organizations struggle to 
maintain consistency in quality standards across projects. 
Empirical findings indicate that firms relying on informal 
or ad hoc quality control mechanisms are more prone to 
inefficiencies, rework, and delays [47]. The adoption of 
internationally recognized frameworks, such as ISO 9001, 
promotes a process-based approach to quality 
management and ensures alignment with best practices 
across the industry [48]. In this context, KPIs such as 
defect density, material utilization efficiency, and 
subcontractor performance, serve as essential tools for 
evaluating system effectiveness. Nonetheless, many small 
and medium-sized enterprises face constraints related to 
financial capacity and technical expertise, limiting their 
ability to fully implement structured QMS frameworks 
[49]. 

Leadership commitment is another determining factor 
in the success of benchmarking initiatives. Effective 
implementation requires strong support from top 
management to foster accountability and ensure that 
quality objectives are aligned with measurable 
performance indicators. Studies have shown that 
organizations with leadership-driven quality cultures are 
more likely to institutionalize benchmarking practices and 
sustain continuous improvement efforts [50]. Indicators 
such as training completion rates, audit compliance scores, 
and corrective action timelines reflect the extent to which 
leadership actively supports quality management. 

Technological advancement further enhances 
benchmarking by enabling efficient data collection, real-
time monitoring, and improved decision-making. Digital 
tools such as Building Information Modeling (BIM), 
automated inspection systems, and performance 
dashboards provide accurate and timely tracking of KPIs, 
thereby improving transparency and coordination among 
stakeholders [51]. These systems allow organizations to 
monitor critical metrics such as inspection of pass rates, 
cost variance, and schedule performance. Despite these 
advantages, the adoption of digital technologies remains 
limited in many local construction contexts due to cost 
constraints and insufficient technical capacity [52]. 
Addressing these limitations requires investment in digital 
infrastructure and targeted capacity-building initiatives to 
support data-driven benchmarking practices. 

Collaboration and knowledge sharing are essential for 
establishing reliable and effective benchmarking systems. 
Participation in benchmarking networks enables 
organizations to exchange best practices, gain insights into 
industry performance, and adopt innovative approaches to 
quality management [53]. However, collaboration is often 
hindered by competitive concerns and reluctance to share 
performance data among firms. This lack of transparency 
limits the development of standardized benchmarks and 
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restricts opportunities for collective learning. 
Strengthening collaboration through industry associations 
and government-led initiatives can facilitate the 
standardization of KPIs and promote sector-wide 
improvements in quality performance. 

Overall, benchmarking in construction quality 
management is a continuous process that requires 
sustained commitment, strategic investment, and industry 
collaboration. KPIs serve as the foundation for measuring 
performance and guiding improvement initiatives, 
enabling organizations to adopt best practices and enhance 
decision-making processes [35]. However, the absence of 
structured systems and consistent KPI monitoring 
continues to hinder effective implementation, particularly 
in local government settings. To improve construction 
quality and achieve long-term competitiveness, 
organizations must institutionalize QMS frameworks, 
strengthen leadership engagement, leverage technological 
tools, and foster a culture of collaboration and continuous 
improvement. 

2.6. Stakeholders’ Perception to 
Benchmarking Implementation 

Stakeholders’ perception plays a critical role in 
determining the acceptance, applicability, and long-term 
sustainability of benchmarking practices in construction 
quality management. In complex project environments, 
particularly within the public sector, stakeholders’ 
judgments influence decision-making, resource allocation, 
and the prioritization of improvement initiatives. Recent 
studies emphasize that benchmarking is not only a 
technical process but also a perception-driven practice, 
where its success depends on how stakeholders recognize 
its value in enhancing project performance [46,52]. As 
presented in Table 12, the selected indicators reflect key 
performance areas commonly associated with 
benchmarking outcomes in construction projects. 

These indicators are grounded in contemporary research 
that highlights improvements in efficiency, cost control, 
coordination, and innovation. For instance, benchmarking 
practices have been shown to enhance resource efficiency 
and asset management by enabling organizations to 
compare operational performance against industry 
standards, thereby reducing inefficiencies and improving 
allocation strategies [52,54]. Similarly, the integration of 
benchmarking with digital tools contributes to faster and 
more accurate cost estimation during the design phase, 
supporting early-stage decision-making and minimizing 
budget deviations [46,55]. 

Another critical dimension reflected in the indicators is 
the reduction of design-related inefficiencies, such as 
excessive requests for information (RFIs) and variation 
orders. Studies indicate that benchmarking, particularly 
when supported by data-driven systems, promotes design 
clarity and coordination, which in turn reduces rework and 
project delays [52,56]. Improved collaboration among 
institutions is also consistently reported, as benchmarking 
encourages transparency and shared performance metrics, 
fostering coordination between government agencies, 
contractors, and consultants [57]. 

 

Table 12. Stakeholders’ Perception Research Indicators 

Indicators Literatures 
Improves resource efficiency and asset 
management accuracy. [46]; [52]; [54] 

Fast and accurate cost estimation budget by the 
end of the design phase. [46]; [55] 

Reduce design iteration (request for 
information) and variation orders. [46]; [52]; [56] 

Improve collaboration and coordination between 
institutions. [46]; [52]; [57] 

Reduction in operation and maintenance costs. [49]; [108] 
On-time work completion. [49] 
Increased productivity (task and project levels) [49]; [109] 
Increased process efficiency. [52] 
Quality Improvement [59]; [110]; [50] 
Greater technological adoption [52]; [60] 
Greater attractiveness to innovation and an 
acceleration of the sustainable transition [52]; [61] 

Standardized reporting mechanisms. [62]; [32] 
Establish financial risk management strategies. [62]; [111] 
Contingency planning for cost control. [62]; [112] 
The use of the system supports effectiveness in 
work and decision making. [63] 

 
From an operational perspective, benchmarking 

contributes to reduced operation and maintenance costs 
and improved project delivery timelines. Empirical 
findings suggest that organizations adopting 
benchmarking practices are better able to monitor 
lifecycle performance, leading to cost savings and more 
reliable scheduling outcomes [49]. In addition, 
productivity gains at both task and project levels are 
frequently observed, as benchmarking enables the 
identification of best practices and performance gaps, 
which can then be addressed through targeted 
interventions [58]. 

Quality improvement remains one of the most 
significant perceived benefits of benchmarking. Recent 
studies demonstrate that benchmarking strengthens 
compliance with quality standards and promotes 
continuous improvement by aligning project processes 
with established benchmarks [50,59]. Moreover, 
benchmarking has been linked to increased technological 
adoption, particularly in the use of digital construction 
tools and data analytics, which further enhances decision-
making and operational efficiency [52,60]. 

Beyond operational improvements, benchmarking is 
also associated with broader organizational benefits, 
including increased innovation capacity and support for 
sustainable development initiatives. Research shows that 
organizations engaged in benchmarking are more likely to 
adopt innovative practices and accelerate sustainability 
transitions, as they are exposed to evolving industry 
standards and emerging technologies [61]. In addition, the 
establishment of standardized reporting mechanisms and 
structured financial risk management strategies ensures 
greater accountability and consistency in project execution 
[32,62]. 

Finally, the effectiveness of benchmarking systems in 
supporting decision-making processes is increasingly 
recognized. Studies indicate that integrated systems 
improve the quality of managerial decisions by providing  
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timely and accurate performance data, thereby enhancing 
overall project outcomes [63]. These findings collectively 
justify the inclusion of the selected indicators as measures 
of stakeholders’ perception, as they capture both the 
operational and strategic impacts of benchmarking 
implementation in construction projects. In this study, 
these indicators serve as the basis for assessing how 
stakeholders view the usefulness of benchmarking in 
improving construction project quality management. They 
also provide a structured foundation for interpreting 
perception results in relation to project efficiency, 
accountability, innovation, and continuous improvement. 

2.6.1. Likert Scale 
The Likert scale is widely utilized in construction 

management research to quantify stakeholders’ perceptions, 
attitudes, and levels of agreement toward specific indicators. 
This method enables the systematic transformation of 
subjective judgments into quantifiable data suitable for 
statistical analysis [64]. Recent studies affirm that Likert 
scales remain effective for capturing multi-dimensional 
constructs, particularly when assessing distinct indicators 
such as benchmarking outcomes. Rather than combining 
responses into a single index, individual items may be 
analyzed independently to reflect specific aspects of 
stakeholder perception. This approach is appropriate in 
construction research, where indicators represent diverse 
operational and managerial dimensions [65]. 

Table 13. Stakeholders’ Perception Research Indicators 

Scale Range Description Interpretation 

5 4.21 – 
5.00 

Strongly 
Agree (SA) 

Benchmarking implementation is 
perceived to have a very high 

positive contribution. 

4 3.41 – 
4.20 Agree (A) 

Benchmarking implementation is 
perceived to have a high positive 

contribution. 

3 2.61 – 
3.40 Neutral (N) 

Benchmarking implementation is 
perceived to have a moderate or 

uncertain contribution. 

2 1.81 – 
2.60 Disagree (D) 

Benchmarking implementation is 
perceived to have a low positive 

contribution. 

1 1.01 – 
1.80 

Strongly 
Disagree (SD) 

Benchmarking implementation is 
perceived to have a very low or 

negligible contribution. 
 
A five-point Likert scale is commonly adopted in 

engineering and construction studies because it balances 
measurement sensitivity with respondent convenience. It 
also provides a neutral midpoint, allowing respondents to 
express uncertainty when necessary. Empirical evidence 
suggests that such scales produce consistent and 
interpretable results when used in perception-based 
assessments [66]. In this study, a five-point Likert scale is 
used to evaluate stakeholders’ perceptions of 
benchmarking implementation. The responses are 
assigned numerical values and analyzed using mean 
scores to determine the overall level of agreement for each 
indicator. The use of mean values and their corresponding 
verbal interpretations is supported by Reference [67], who 
emphasize that Likert-scale data can be meaningfully 
analyzed using descriptive statistics and categorized into 
qualitative interpretations. Furthermore, treating Likert-

scale responses as interval data to justify the computation 
and interpretation of mean scores is supported by 
Reference [68]. To ensure consistency in interpretation, 
equal interval ranges are established and assigned 
descriptive equivalents, a practice widely used in 
quantitative research to enhance clarity and comparability 
of results [69]. Accordingly, the following scale in Table 
13 is adopted. 

2.6.2. Relative Importance Index (RII) 
In construction project management, stakeholder 

perception plays a critical role in evaluating the 
effectiveness and relevance of management practices such 
as benchmarking. Stakeholders provide valuable insights 
based on their direct involvement in project 
implementation. Understanding these perceptions is 
essential for identifying priority areas that influence 
project quality and performance [70,71]. Their perceptions 
regarding the contribution of benchmarking to 
construction quality management are measured using a 
five-point Likert scale, ranging from Strongly Disagree (1) 
to Strongly Agree (5). 

To transform these subjective perceptions into 
measurable and comparable values, the Relative 
Importance Index (RII) is utilized. The RII is widely 
applied in construction research to analyze and rank 
stakeholder perceptions by quantifying the relative 
importance of variables based on respondents’ ratings[72]. 
This method enables the prioritization of key indicators 
influencing construction quality management; the RII is 
calculated using Equation (3), where Wi is the weight 
assigned by each respondent (1 to 5), A is the highest 
weight on the scale (5), and N is the total number of 
respondents. 

 ( )Total W
RII

AN
=  (3) 

The computed RII values range from 0 to 1. To ensure 
consistent and meaningful interpretation, this study adopts 
classification ranges that have been commonly used and 
validated in construction management literature, 
particularly in studies employing RII for ranking 
stakeholder perceptions [71,73]. The interpretation scale is 
presented in Table 14. 

Table 14. Interpretation of Relative Impact Index (RII) Values  

RII Range Interpretations 
0.80 – 1.00 Very High Positive Contribution 
0.60 – 0.79 High Positive Contribution 
0.40 – 0.59 Moderate Contribution 
0.20 – 0.39 Low Contribution 
0.00 – 0.19 Very Low Contribution 

 
These threshold values are consistent with the 

classification approach proposed by Reference [73], which 
has been widely adopted in construction research and 
further applied in recent studies to interpret RII results. This 
categorization ensures that numerical outputs are translated 
into meaningful qualitative descriptions, facilitating clearer 
analysis and comparison across variables. 
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2.7. Barriers to Benchmarking Construction 
Quality Management 

Benchmarking in construction quality management is 
widely recognized as a critical mechanism for improving 
project performance and aligning industry practices with 
global standards. However, its implementation remains 
limited, particularly in developing contexts such as 
Cagayan de Oro City, where structural and organizational 
constraints persist. One of the primary barriers is the 
limited awareness and understanding of benchmarking 
practices among construction stakeholders. Recent studies 
confirm that insufficient knowledge and limited access to 
benchmarking frameworks significantly hinder adoption 
in developing construction sectors [52,74]. This implies 
that capacity-building initiatives and institutional support 
are necessary to improve awareness and promote 
benchmarking culture. 

Another critical issue is the fragmented nature of data 
practices within the construction industry. Firms typically 
operate in isolation, with minimal data sharing and limited 
access to standardized performance indicators. Similar 
observations have been reported in international contexts, 
where organizations demonstrate reluctance to participate 
in benchmarking due to concerns over data confidentiality 
and competitive exposure [45,75]. In this study, statistical 
tools such as the Kaiser-Meyer-Olkin (KMO) measure and 
Bartlett’s Test of Sphericity are employed to evaluate 
sampling adequacy and determine whether the dataset is 
suitable for factor analysis [48]. Low KMO values 
generally indicate weak interrelationships among variables, 
reflecting inconsistent practices and poor data integration 
across organizations. Furthermore, Cronbach’s Alpha is 
utilized to assess the internal consistency of the instrument, 
ensuring reliable measurement of perceived barriers [38]. 
This implies that both statistical validation and industry 
standardization are essential to support meaningful 
benchmarking analysis. 

Data confidentiality concerns further intensifying 
resistance to benchmarking implementation. Many 
construction firms are hesitant to disclose operational and 
performance-related information due to fears of 
competitive disadvantages and reputational risk. Empirical 
evidence suggests that transparency and trust are critical 
enablers of successful benchmarking systems, yet these 
elements are often lacking in fragmented construction 
environments [53,59]. As a result, collaborative 
benchmarking initiatives remain underdeveloped. To 
systematically evaluate these concerns, Pairwise 
Comparison is applied to rank barriers based on expert 
judgment, allowing the identification of the most critical 
constraints affecting implementation [76]. This implies 
that structured decision-making tools are necessary to 
translate subjective perceptions into measurable priorities. 

Financial constraints also play a significant role in 
limiting benchmarking adoption. Many firms operate 
under tight budget conditions, leading to a focus on cost 
minimization rather than investment in quality 
improvement systems. Studies have shown that 
organizations with low maturity in quality management 
often struggle to integrate benchmarking due to 
insufficient resources and lack of strategic direction 
[46,47]. Additionally, the absence of standardized quality 

metrics complicates performance comparison across 
projects and organizations [48]. To address these 
limitations, Fuzzy Preference Relations (FPR) and Fuzzy 
Analytic Hierarchy Process (FAHP) are utilized to 
prioritize barriers and identify cost-effective interventions 
under conditions of uncertainty [52]. 

Table 15 presents the synthesized dimensions and 
corresponding critical success factors identified as key 
barriers to benchmarking construction quality 
management. These variables are grouped into five major 
dimensions: Quality, Human Capital, Technology, 
Stakeholder Satisfaction, and Economic-Political factors, 
each supported by recent literature. The table serves as the 
foundation for subsequent quantitative analysis, 
particularly in the application of Pairwise Comparison and 
FAHP methods, by organizing the variables into 
measurable and comparable constructs. This implies that 
the identified barriers are systematically derived and 
provide a valid basis for prioritization and decision-
making. In relation to the study, these dimensions help 
establish the analytical framework for determining which 
barriers most significantly affect benchmarking 
implementation in the local construction industry. They 
also ensure that the succeeding FAHP analysis is 
grounded on literature-based variables rather than 
arbitrary or unsupported criteria. 

Table 15. Key Barriers Research Variables 

Dimensions Critical Success Factors Literatures 

Quality 

Lack of commitment of 
quality management team [50]; [110] 

Lack of quality monitoring 
and measurement [50]; [110] 

Training and seminar on 
quality management [50]; [110] 

Human 
Capital 

Lack of technical 
knowledge and expertise 

[52]; [110]; [59];  
[46]; [74] 

Lack of professional 
preparation and 
qualifications 

[52]; [110]; [59]; 
[74]; [113] 

Resistance to change 
(management and 
employees) 

[52]; [46]; [59]; 
[74]; [113] 

Technology 

High technological 
implementation costs [52]; [75] 

Data security issues [52]; [75] 
Weak integration of data 
systems [52]; [114] 

Stakeholder 
Satisfaction 

Lack of management and 
leadership support 

[46]; [52]; [59]; 
[75]; [113] 

Lack of involvement and 
transparency among 
stakeholders 

[52]; [59]; [74]; 
[113] 

Lack of organizational 
communication 

[46]; [52]; [59]; 
[94]; [113] 

Economic-
Political 

Insufficient support from 
the government (providing 
required policies, codes, and 
regulations) 

[52]; [74]; [75]; 
[114] 

Financial and budgetary 
limitations 

[46]; [52]; [74]; 
[75]; [113] 

Lack of tangible political 
support [52]; [113] 

2.7.1. Pairwise Comparison 
The Pairwise Comparison method is a structured 

decision-making approach used to determine the relative 
importance of criteria by comparing them in pairs. 
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Originally developed as part of the Analytic Hierarchy 
Process (AHP) by Reference [77], this method has been 
widely applied in construction management and 
benchmarking studies due to its ability to handle both 
qualitative and quantitative judgments. By simplifying 
complex decisions into binary comparisons, the method 
enables respondents to provide more consistent and 
focused evaluations of criteria of importance [77]. 

In the context of construction quality benchmarking, 
Pairwise Comparison is particularly useful when 
evaluating multidimensional performance indicators such 
as cost efficiency, timeliness, risk management, 
stakeholder satisfaction, and data transparency. These 
aspects are often difficult to measure directly; hence, 
expert judgment becomes essential. Studies have shown 
that pairwise-based evaluations improve decision clarity 
and reduce cognitive bias when dealing with multiple 
criteria [78,79]. This implies that structured comparison 
enhances the reliability of expert-based assessments. 

Table 16 presents the Saaty scale used in the Pairwise 
Comparison method, defining the numerical values 
assigned to different levels of relative importance between 
criteria. The scale ranges from 1 to 9, where each value 
corresponds to a specific linguistic judgment, from equal 
importance to extreme importance. This standardized 
scale enables respondents to express their preferences 
consistently when comparing two criteria at a time, 
reducing ambiguity and improving the reliability of the 
resulting priority rankings. This implies that the use of a 
consistent evaluation scale strengthens the validity of the 
prioritization process. 

Table 16. Pairwise Comparison Saaty Scale (Odd Values)  

Saaty Scale Linguistic Meaning 
1 Equal Importance 
3 Moderate Importance 
5 Strong Importance 
7 Very Strong Importance 
9 Extreme Importance 

 
The process involves constructing a preference matrix 

where respondents indicate the relative importance of one 
criterion over another using the Saaty scale. In 
construction applications, this method allows 
professionals such as engineers and project managers to 
systematically evaluate quality-related factors based on 
practical experience. This implies that expert-driven 
prioritization supports more targeted and effective 
decision-making in project management. The Pairwise 
Comparison method plays a valuable role in 
benchmarking because it helps decision makers identify 
priorities among performance indicators through a 
structured process of comparing indicators two at a time 
[77]. This approach makes the decision more focused and 
allows for clearer comparative analysis. In the context of 
construction benchmarking, this method is especially 
helpful when evaluating essential areas of performance, 
where direct quantitative measurement may be difficult. 
By analyzing these indicators in pairs using input from a 
sample group of construction professionals, researchers 
can identify consistent trends in preferences and create a 
structured ranking that highlights which aspects of 

construction quality are considered most important across 
the industry [78]. 

2.7.2. Fuzzy Analytic Hierarchy Process (Fuzzy AHP) 
The Fuzzy Analytic Hierarchy Process (FAHP) extends 

the classical AHP by incorporating fuzzy set theory to 
address uncertainty and ambiguity in expert judgments. In 
construction quality management, decision-making often 
involves subjective assessments expressed in linguistic 
terms rather than precise numerical values. FAHP 
addresses this limitation by representing pairwise 
comparisons using Triangular Fuzzy Numbers (TFNs), 
allowing a more realistic modeling of human judgment 
[80,81]. This makes FAHP suitable for this study because 
the prioritization of benchmarking barriers depends on 
expert judgment and professional experience rather than 
purely objective measurements. 

Table 17 illustrates the Triangular Fuzzy Numbers 
(TFNs) used to convert linguistic judgments into fuzzy 
numerical values. Each level of importance in the Saaty 
scale is represented by a corresponding triangular fuzzy 
number, capturing the lower, middle, and upper bounds of 
expert judgment. This approach enables a more flexible 
interpretation of preferences and supports reciprocal 
comparisons through inverse TFNs. This implies that 
fuzzy representation improves the ability of the model to 
capture uncertainty in expert evaluations. In the context of 
the present study, the use of TFNs helped translate expert 
opinions on benchmarking barriers into comparable 
numerical values for FAHP analysis. 

Table 17. Triangular Fuzzy Numbers (TFNs) 

Saaty 
Scale Linguistic Meaning TFN Inverse 

TFN 
1 Equal Importance (1,1,1) (1,1,1) 
2 Between Equal and Moderate (1,2,3) (1/3,1/2,1) 
3 Moderate Importance (2,3,4) (1/4,1/3,1/2) 

4 Between Moderate and 
Strong (3,4,5) (1/5,1/4,1/3) 

5 Strong Importance (4,5,6) (1/6,1/5,1/4) 

6 Between Strong and Very 
Strong (5,6,7) (1/7,1/6,1/5) 

7 Very Strong Importance (6,7,8) (1/8,1/7,1/6) 

8 Between Very Strong and 
Extreme (7,8,9) (1/9,1/8,1/7) 

9 Extreme Importance (9,9,9) (1/9,1/9,1/9) 
 
In this approach, the computation of fuzzy weights is 

performed using Buckley’s (1985) fuzzy geometric mean 
method. The average TFNs need to be converted into crisp 
numbers using equation 4 and will lead to crisp 
comparison matrix. 

 4   
6crisp

a b cM for any TFN+ +
=  (4) 

The priority vector or normalized principal eigen vector 
w, showing normalized relative weights for criteria can be 
derived using equation 5. It is row averaged value of a 
column normalized matrix. The resulting priority vector 
represents the relative importance of each criterion, 
forming the basis for ranking barriers in benchmarking 
implementation. Recent studies confirm that FAHP 
improves decision accuracy in complex construction 
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environments characterized by uncertainty and incomplete 
information [63,74]. This implies that incorporating fuzzy 
logic enhances the robustness of multi-criteria decision 
analysis. 
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Finally, the resulting matrix shows the weighted sum 
criteria using equation 6. The priority weights of the 
criteria are obtained by solving the eigenvalue problem in 
equation 7, where w is the priority vector and  is 
the maximum eigenvalue of the matrix. To obtain , 
add the elements in each column in the matrix and 
multiply the resulting vector by the priority vectors 
obtained. 
 X AW=  (6) 

  maxAw wλ=  (7) 
A consistency check is conducted to verify the logical 

coherence of expert judgments. Table 18 presents the 
Random Index (RI) values used in calculating the 
Consistency Ratio (CR), which determines whether the 
pairwise comparisons are acceptable. Reference [77] 
introduced the Consistency Index (CI) and Consistency 
Ratio (CR) shown in equation 2.8 and 2.9. A CR value of 
0.10 or below indicates acceptable consistency, ensuring 
that the judgments are reliable for further analysis. 

Table 18. Random index values (Saaty, 1980)  

Number of elements (n) Random Index (RI) 
3 0.52 
4 0.89 
5 1.12 
6 1.26 
7 1.36 
8 1.41 
9 1.46 
10 1.49 

 
This implies that consistency validation is critical in 

ensuring that the derived rankings are both mathematically 
sound and practically meaningful. In pairwise comparison, 
expert judgments may contain some degree of 
inconsistency because respondents compare several 
criteria based on professional experience and subjective 
assessment. To address this, the Consistency Index (CI) 
and Consistency Ratio (CR) are computed to determine 
whether the pairwise judgments are acceptable for further 
analysis. The Consistency Ratio (CR) allows a certain 
level of inconsistency in judgment, provided that it 
remains within the acceptable threshold. The Random 
Index (RI), which is used in computing the CR, is derived 
from random samples of randomly generated reciprocal 
matrices [82]. Therefore, the consistency test results for 
both the dimension-level and sub-dimension matrices 
confirm that the judgments were sufficiently consistent for 
further multi-criteria analysis. This strengthens the 
reliability of the FAHP results because the final rankings 

are based on expert judgments that passed the required 
consistency validation. 

 max
1

n
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n
λ −

=
−
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3. Methodology 

This chapter presents the research methodology adopted 
in the study. It examines the maturity level of construction 
project quality management among key stakeholders 
involved in government construction project delivery in 
Cagayan de Oro City. It also identifies the barriers to the 
adoption of benchmarking within the local construction 
industry and evaluates stakeholders’ perceptions regarding 
its value and implementation. 

 Simultaneously, ten (10) Key Performance Indicators 
(KPIs) were identified from relevant literature to serve as 
measurable criteria for evaluating stakeholders’ 
perceptions of benchmarking implementation. These 
indicators provided a comprehensive basis for assessing 
perceived benefits, practical applicability, and the 
contribution of benchmarking to construction quality 
management. In parallel, key barriers to benchmarking 
adoption were also identified to capture the constraints 
affecting its implementation in the local construction 
context.  

The overall research process is summarized in Figure 1, 
which presents a flow chart of the study. This schematic 
diagram illustrates the sequential progression of the 
research, from instrument development and data collection 
to data analysis and interpretation, thereby enhancing the 
clarity and transparency of the methodological framework.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1. Flow chart of the study 

Literature Review 
Identification of PMMM and KPI attributes 

Sampling Technique 
Purposive Sampling 

Validity and Reliability Testing 
Content Validity 

KMO & Bartlett’s testing 
Cronbach Alpha 

Statistical Analysis 
Pairwise Comparison 

Fuzzy Analytic Hierarchy Process (FAHP) 

Weights and Rankings 
Computation of Maturity Index, Weight Index, Relative Importance 

Index, and FAHP prioritization. 

 



82 American Journal of Civil Engineering and Architecture  

To ensure the robustness and credibility of the findings, 
several analytical and statistical techniques were 
employed. Data validity and suitability for analysis were 
assessed using the Kaiser-Meyer-Olkin (KMO) Measure 
and Bartlett’s Test of Sphericity, while internal 
consistency was evaluated using Cronbach’s Alpha. The 
PMMM was utilized to determine the maturity level of 
construction quality management practices, while the 
Relative Importance Index (RII) was applied to analyze 
stakeholders’ perceptions of benchmarking implementation. 
Furthermore, the Fuzzy Analytic Hierarchy Process (FAHP) 
was used to prioritize and rank the identified barriers based 
on expert judgment, incorporating uncertainty and 
subjectivity in decision-making. 

The integration of these methods ensured a 
comprehensive evaluation of both quantitative 
performance measures and qualitative expert insights. The 
results generated from this process served as the 
foundation for developing a context-specific framework 
aimed at enhancing benchmarking practices and 
strengthening construction quality management in public 
infrastructure projects. 

3.1. Research Procedure 
The research procedure commenced with the 

development of a structured survey questionnaire derived 
from the Project Management Maturity Model (PMMM) 
framework and the selected Key Performance Indicators 
(KPIs). An initial validation was conducted to assess the 
clarity, relevance, and reliability of the instrument, 
followed by necessary revisions to refine its content and 
structure. The finalized questionnaire was subsequently 
subjected to expert validation by field specialists and 
reviewed by the thesis panel to ensure content adequacy, 
contextual relevance, and alignment with the study 
objectives prior to full deployment. 

Following validation, the survey instrument was 
administered using purposive sampling to qualified 
construction professionals in Cagayan de Oro City. Data 
collection was conducted within the designated period 
through a combination of hard copy questionnaires and 
Google Forms. The use of hard copies facilitated direct 
engagement with respondents from institutions that 
preferred manual distribution, while Google Forms 
improved accessibility, streamlined response tracking, and 
increased participation rates. This mixed-mode approach 
ensured wider coverage of respondents and enhanced the 
efficiency and reliability of the data collection process. 
Upon retrieval, responses were carefully screened to 
ensure completeness and consistency, and the dataset was 
systematically cleaned to eliminate errors and invalid 
entries prior to analysis. 

The validated dataset was then analyzed using 
appropriate statistical and analytical techniques, including 
descriptive statistics, validity and reliability testing, and 
multi-criteria decision-making methods. Each stage of the 
research procedure was systematically documented to 
ensure transparency, replicability, and adherence to 
established academic research standards.  

3.1.1. Sampling Technique 
Purposive sampling was employed in this study to 

ensure that respondents possess the necessary knowledge 
and experience relevant to the research objectives. This 
sampling method is appropriate for construction 
management studies where the focus was on obtaining 
informed professional judgment rather than achieving 
statistical generalization. According to Reference [83], 
purposive sampling enhances the rigor of research by 
selecting participants who were most capable of providing 
credible and meaningful data. 

In this study, respondents were intentionally selected 
based on their direct involvement in government 
construction projects and their familiarity with project 
management and quality practices. Eligible participants 
included engineers, project managers, consultants, 
contractors, and other professionals engaged in planning, 
implementation, supervision, and evaluation of 
construction projects. To ensure the reliability of 
responses, only individuals with a minimum of five (5) 
years of professional experience in construction project 
implementation or quality management were included. 

The use of purposive sampling was consistent with 
recent construction management studies that rely on 
expert-based selection of respondents. Studies such as 
Reference [84], and Reference [85] adopted similar 
approaches to ensure that participants possess the required 
technical competence and practical experience. This 
method was particularly suitable for this research, as it 
involved assessing project management maturity, 
evaluating stakeholder perceptions, and identifying 
barriers to benchmarking, all of which require informed 
and experience-based insights. 

3.1.2. Sampling Size 
The sample size for this study was determined based on 

the objectives of the research, the analytical methods 
employed, and the availability of qualified respondents. A 
total of sixty-eight (68) responses were initially collected 
through purposive sampling. These responses were 
carefully screened based on completeness, consistency, 
and compliance with the established inclusion criteria. 
After data cleaning, sixty (60) valid responses were 
retained for the final analysis. 

The screening process ensured that only respondents 
who met the required qualifications were included. 
Specifically, participants were required to have at least 
five (5) years of professional experience in construction 
project implementation or quality management and must 
be directly involved in government construction projects. 
Responses with missing data, inconsistent answers, or 
incomplete sections were excluded to maintain the 
integrity and reliability of the dataset. 

The final sample reflects a diverse group of 
professionals based on the demographic structure 
embedded in the survey instrument, including type of 
organization, area of specialization, position in the 
organization, and years of experience. This ensured that 
the dataset captured perspectives from different sectors of 
the construction industry, including government, private 
practice, and consultancy.  

The experts involved in the content validity testing 
represented both the construction industry and academe, 
with balanced representation in terms of sex, educational 
attainment, and professional experience. This ensured that 
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the instrument was reviewed from both academic and 
practical industry perspectives. Likewise, the respondents 
involved in the reliability testing phase were primarily from 
government agencies and had specialization in project 
management and construction management. Most held 
positions as project engineers and design engineers, with 
the majority having 5–10 years of professional experience, 
ensuring practical exposure to construction project 
implementation. To maintain the independence and validity 
of the final dataset, respondents involved in the pilot testing 
phase were excluded from the main survey. 

For the main survey, most respondents came from 
government agencies, followed by private contractors. The 
majority specialized in project management and 
construction management, with notable representation 
from structural and transportation engineering. In terms of 
position, respondents were primarily project engineers and 
design engineers. Most had 5–10 years of experience, 
indicating a moderately experienced respondent group. In 
addition, the subset of sixteen (16) experts who 
participated in the Fuzzy Analytic Hierarchy Process 
(FAHP) pairwise comparison consisted of professionals 
from government agencies, private contractors, developers, 
and consultancy firms. Their positions ranged from project 
engineers to department heads and contractors, ensuring 
exposure to strategic decision-making. A significant 
portion of these experts also possessed more than 25 years 
of professional experience, providing a balanced mix of 
emerging and highly experienced practitioners. 

The respondents were utilized across different phases of 
the research process. Six (6) experts were involved in the 
content validity testing of the questionnaire. The use of a 
small panel of subject-matter experts is consistent with 
recent methodological literature, which indicates that 
content validity assessment is typically conducted using 
approximately three (3) to ten (10) experts to evaluate 
clarity, relevance, and representativeness of measurement 
items [86]. This range is considered sufficient to establish 
content validity when experts possess adequate domain 
knowledge and experience in the field. 

Thirty (30) respondents were used for pilot testing to 
evaluate the reliability and internal consistency of the 
instrument. Recent methodological studies support that 
pilot testing for survey instruments commonly involves 20 
to 30 respondents, which is adequate for assessing 
preliminary reliability measures such as Cronbach’s alpha 
and identifying problematic items prior to full-scale 
administration [87]. This sample size is widely accepted in 
recent research as sufficient for evaluating internal 
consistency in early-stage instrument testing. 

The use of sixty (60) respondents for the main analysis 
exceeds the commonly recommended range of 30 to 50 
participants for purposive sampling in construction 
management research [21]. This larger sample size 
improves the stability of computed indices, reduces the 
influence of outliers, and enhances the overall reliability 
of the findings, particularly for PMMM and RII, which 
rely on mean-based calculations. 

For FAHP, the adequacy of the sample size was 
determined primarily by the expertise of the respondents 
rather than the total number of participants. Multi-Criteria 
Decision-Making (MCDM) methods were designed to 
capture informed judgments from qualified experts, and 

previous studies have demonstrated that reliable and stable 
results can be obtained even with relatively small expert 
groups, provided that the respondents possess sufficient 
domain knowledge. This was consistent with the 
principles of fuzzy decision-making, where the quality of 
judgments was prioritized over sample size [77]. 
Empirical applications of FAHP and similar MCDM 
techniques also confirmed that expert panels ranging from 
approximately 10 to 20 respondents were commonly used 
and considered adequate for reliable pairwise comparison 
analysis [88]. The use of sixteen (16) experts in this study 
was therefore considered sufficient to produce consistent 
and reliable pairwise comparisons, while also benefiting 
from a broader range of professional perspectives across 
relevant fields. 

Overall, the final sample size was considered appropriate 
for the study. It supports reliable maturity assessment, 
accurate ranking of stakeholder perceptions, and robust 
prioritization of barriers. More importantly, the use of 
screened and qualified respondents ensures that the findings 
were grounded in professional expertise, thereby enhancing 
the validity and practical relevance of the research. 

3.2. Research Instruments 
The study used a structured survey questionnaire to 

assess project management maturity, organizational 
readiness for benchmarking, and identify and rank barriers 
to benchmarking implementation within the government 
construction sector in Cagayan de Oro City. The 
questionnaire consisted of four parts: (a) experts profile 
and criteria, (b) assessment of maturity of construction 
quality management practices, (c) stakeholders' perception 
on implementation of benchmarking, and (d) barriers to 
benchmarking adoption. The items were measured using 
three (3) different measurements for each section. The 
assessment of maturity was measured using the five stages 
of maturity level [21] for project management maturity 
model shown in Table 5. Each item on stakeholders' 
perception was measured using a 5-point Likert scale, 
ranging from strongly disagree (1) to strongly agree (5). 
This configuration includes two negative options, a neutral 
midpoint, and two positive options, providing a 
symmetrical range around the neutral point. Deciding the 
number of response options involves balancing the need 
for detailed data with the risk of respondent fatigue [66], 
whereas the barriers were rated using pairwise comparison 
of Saaty (2008). 

3.2.1. Development of Survey Questionnaire 
The maturity assessment items were gathered from the 

study of Reference [23] which were developed to measure 
the organizations' Project management maturity against a 
number of key indicators. Indicators were arranged in a 
matrix structure, with maturity descriptors presented 
across increasing levels of practice development. 
Respondents rated each indicator using a five-point 
maturity scale ranging from ad hoc to optimized practice. 
Variables and indicators were derived from the review of 
related literature and examined by external construction 
experts to support content relevance.  

For each indicator, a corresponding item was provided 
with five response options aligned with the maturity levels. 
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Reponses were aggregated to determine maturity levels 
across knowledge areas. To evaluate stakeholder 
perception of benchmarking, a KPI-based set of items 
were included to collect performance dimensions relevant 
to construction quality culture and benchmarking 
readiness. The major constraints that hinder benchmarking 
adoption in government construction projects were 
organized across five broad areas: quality, human capital, 
technical, stakeholder satisfaction, and economic-political. 

3.2.2. Validity and Reliability of the Instrument 

Content Validity of the Questionnaire 
Content validation was conducted to ensure that the 

survey instrument adequately represents the constructs 
being measured in the study. A panel of six (6) field 
experts was engaged to evaluate the questionnaire in terms 
of clarity, relevance, and appropriateness of the items. The 
number of experts is considered sufficient, as studies 
recommend a minimum of five and not more than ten 
experts for content validation in survey research [89,90]. 
The experts were selected based on their professional 
experience in construction project management and their 
familiarity with benchmarking and quality management 
practices. Their feedback was used to refine the wording, 
structure, and content of the questionnaire prior to pilot 
testing. This process ensures that the instrument possesses 
adequate content validity and aligns with the objectives of 
the study. 

The evaluation results were quantified using item-level 
content validity indices, where each item was assessed 
across the three criteria. Based on these ratings, items 
were classified according to their level of acceptability, 
either as “retain” or “retain with minor revision.” The 
feedback provided by the experts was systematically 
reviewed and incorporated to refine the wording, structure, 
and alignment of the questionnaire with the study 
objectives. This process ensured that the instrument 
achieved sufficient representativeness of the constructs 
being measured and minimized ambiguity prior to pilot 
testing. The detailed results of the content validation, 
including the experts’ ratings and corresponding revisions 
made to the questionnaire, are presented in the 
Appendices for reference. This documentation provides 
transparency in the validation process and supports the 
credibility of the research instrument. 

The summary of the scale-level content validation, as 
presented in Table 19, indicates that all sections of the 
instrument achieved acceptable levels of validity. The 
PMMM, stakeholders’ perception, and barriers sections 
demonstrated very high validity scores, while the 
demographic section, although acceptable, required minor 
revisions. These results confirmed that the instrument was 
suitable for data collection and adequately represented the 
constructs of the study. 

Overall, the content validation process ensured that the 
questionnaire was both comprehensive and contextually 
relevant to the construction industry in Cagayan de Oro 
City. The incorporation of expert feedback improved the 
clarity, structure, and alignment of the instrument with the 
research objectives. Content validation is a critical step in 
instrument development because it verifies whether the 
survey items adequately represent the intended constructs 

and are understandable to the target respondents. 
Moreover, establishing strong content validity prior to 
data collection enhances the accuracy of measurement, 
minimizes ambiguity, and increases the overall credibility 
and defensibility of the research findings. This established 
a strong foundation for the reliability and validity of 
subsequent data collection and analysis, thereby 
enhancing the credibility of the study findings. 

Table 19. Summary of Scale Level Content Validation Result 

Scale Items Clarity Relevance Appropriate-
ness Interpretation 

Demographic 
Information 0.833 0.833 0.833 Acceptable 

PMMM 0.994 0.994 0.994 Acceptable 
Stakeholders’ 

Perception 0.989 1 1 Acceptable 

Barriers to 
Benchmarking 1 1 1 Acceptable 

 
Reliability Testing (Pilot Survey) 

Following content validation, a pilot test involving 
thirty (30) respondents was conducted to assess the 
reliability of the survey instrument. These respondents 
were selected based on the same criteria as the main study 
participants but were not included in the final dataset. The 
reliability of the instrument was evaluated using 
Cronbach’s Alpha through IBM SPSS Statistics. This 
method measured the internal consistency of the items 
within each construct, ensuring that they reliably measure 
the same concept. 

The results in Table 20 indicated that all constructs 
exhibit acceptable to excellent levels of internal 
consistency. According to Reference [38], Cronbach’s 
Alpha values above 0.70 indicated acceptable reliability, 
while values above 0.90 are considered excellent. The 
PMMM and stakeholders’ perception constructs 
demonstrated very high reliability, suggesting strong 
consistency among the items. The barriers construct, 
although slightly lower, remained within the acceptable 
range, which was typical for multidimensional variables.  

Table 20. Reliability Statistics of the Instrument 

Variable No. of 
Items 

Cronbach’s 
Alpha Interpretation 

Project Management 
Maturity (PMMM) 25 0.945 Excellent 

Stakeholders’ Perception 15 0.960 Excellent 
Barriers to Benchmarking 25 0.796 Good 

Reliability testing is essential in quantitative research 
because it determines the extent to which an instrument 
consistently measures the intended constructs across 
different respondents and conditions. High Cronbach’s 
Alpha values indicate that the items within each construct 
are closely related and collectively provide stable and 
dependable measurements for statistical analysis. These 
findings confirmed that the questionnaire was reliable and 
suitable for use in the main survey. 
Construct Validity (Pilot Survey) 

After the administration of the revised and validated 
questionnaire, construct validity of the dataset was 
assessed using the Kaiser-Meyer-Olkin (KMO) Measure 
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of Sampling Adequacy and Bartlett’s Test of Sphericity. 
Unlike content validity and pilot reliability testing, these 
tests were performed using the main survey dataset (n = 
60) to evaluate whether the collected data was appropriate 
for statistical analysis. 

The KMO test measured the adequacy of the sample 
and the degree of shared variance among variables. Values 
greater than 0.70 indicated acceptable sampling adequacy, 
while values above 0.80 were considered very good (Hair 
et al., 2019). Bartlett’s Test of Sphericity, on the other 
hand, determined whether the correlation matrix 
significantly differs from an identity matrix. A statistically 
significant result (p < 0.05) indicated that the variables 
were sufficiently correlated for multivariate analysis [91]. 

The results presented in Table 21 showed that all 
variables meet the required thresholds for sampling 
adequacy and exhibit statistically significant relationships. 
These findings confirmed that the dataset was suitable for 
further statistical analysis. According to Reference [92], 
acceptable KMO values and significant Bartlett’s Test 
results indicated that the data possess sufficient shared 
variance and are appropriate for techniques such as factor-
based analysis, index computation, and multi-criteria 
decision-making. In the context of this study, the results 
validated the suitability of the dataset for the application 
of the Project Management Maturity Model (PMMM), 
Relative Importance Index (RII), and Fuzzy Analytic 
Hierarchy Process (FAHP). Construct validity assessment 
is important because it verifies whether the collected data 
adequately represent the theoretical constructs being 
measured and whether meaningful relationships exist 
among the variables. Furthermore, strong KMO values 
and significant Bartlett’s Test results enhance the 
credibility of subsequent statistical procedures by 
confirming that the dataset possesses sufficient 
intercorrelation structure for reliable quantitative analysis. 

Table 21. Kaiser-Meyer-Olkin (KMO) and Bartlett’s Test Results 

Variable KMO 
Value 

Bartlett’s 
Test (Sig.) Interpretation 

PMMM 0.892 p < 0.001 Very Good Sampling 
Adequacy 

Stakeholders’ 
Perception 0.905 p < 0.001 Very Good Sampling 

Adequacy 
Barriers to 

Benchmarking 0.888 p < 0.001 Good Sampling 
Adequacy 

3.3. Data Analysis 
The collected data were systematically processed, 

organized, and analyzed using appropriate statistical and 
multi-criteria decision-making techniques to address the 
objectives of the study. The analysis followed a structured 
sequence, beginning with data preparation and screening, 
followed by computation of maturity levels, evaluation of 
stakeholder perception, and prioritization of barriers using 
FAHP. Prior to analysis, all responses from the main 
survey were encoded and consolidated in Microsoft Excel. 
Data cleaning was conducted to ensure completeness, 
consistency, and accuracy of responses. Only the validated 
dataset (n = 60) was used for subsequent computations. 

3.3.1. Assessment of Project Management Maturity of 
Local Industry 

The Project Management Maturity Model (PMMM) 
was utilized as the primary analytical framework for 
assessing the maturity of project management practices in 
relation to quality management and benchmarking 
implementation among government construction projects 
in Cagayan de Oro City. The model provided a structured 
approach for evaluating the extent to which project 
management processes were defined, implemented, 
monitored, and continuously improved within an 
organization. It was anchored on the nine (9) knowledge 
areas of the Project Management Body of Knowledge 
(PMBOK), thereby ensuring that the assessment covers all 
essential domains of project management. 

To operationalize the PMMM framework, this study 
adopted the nine (9) knowledge areas of the Project 
Management Body of Knowledge (PMBOK), namely: 
project integration, scope, time, cost, quality, human 
resource, communication, risk, and procurement 
management. These domains, presented in Chapter 2, 
serve as the core dimensions for evaluating project 
management practices across government construction 
projects. The use of these knowledge areas ensured that 
the assessment was comprehensive and aligned with 
established project management standards.  

The measurement indicators used in this study were 
adapted from the PMMM-based framework developed by 
Reference [23], as detailed in Table 3. Each indicator 
represented a specific and observable project management 
practice within a knowledge area, allowing respondents to 
evaluate the extent to which these practices were 
implemented in their respective organizations. The use of 
these validated indicators ensured that the measurement of 
maturity was grounded in established theoretical and 
practical constructs.  

Responses were collected using the standardized five-
level PMMM scale presented in Table 5. The scale 
consisted of Level 1 (Initial Process), Level 2 (Structured 
Process and Standards), Level 3 (Organizational Standards 
and Institutionalized Process), Level 4 (Managed Process), 
and Level 5 (Optimizing Process). These levels reflected a 
progressive degree of process maturity, where higher 
levels indicated stronger institutionalization, integration, 
and continuous improvement of project management 
practices. For purposes of quantitative analysis, responses 
were assigned numerical values ranging from 1 to 5 
corresponding to the maturity levels.  

The collected data were tabulated according to the 
frequency of responses for each maturity level per 
indicator, as presented in Table 22. The maturity level of 
each knowledge area was then determined using the 
Maturity Index (Mi), following the formulation presented 
in Chapter 2 (Equation 1). The Mi represented the 
weighted average score of responses, reflecting the overall 
maturity level based on stakeholder assessments. 

Subsequently, the Weight Index (Wi) was computed 
using Equation 2 in Chapter 2 to determine the relative 
contribution of each knowledge area to the overall project 
management maturity. The normalization process ensured 
that the sum of all weights was equal to one, allowing for 
meaningful comparison and ranking across knowledge 
areas. The resulting Wi values were used to establish the 
relative importance and ranking of each domain in 
contributing to overall maturity. In addition to the 
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numerical indices, the computed Mi values were 
interpreted using the maturity classification presented in 
Table 4, where maturity levels were grouped into three 
categories: Poor (Levels 1–2), Moderate (Level 3), and 

Mature (Levels 4–5). This classification provided a 
simplified and standardized basis for interpreting maturity 
levels and ensured consistency in the presentation of 
results across the study. 

Table 22. Assessment of Project Management Maturity Survey Data 

Indicator Lvl 5 Lvl 4 Lvl 3 Lvl 2 Lvl 1 
The organization develops comprehensive Project Management Plans. 13 28 15 3 0 
The organization effectively implements Project Management Plans during execution. 12 29 17 2 0 
Structured project closure processes are practiced and documented. 12 30 17 0 1 
Work Breakdown Structure (WBS) is developed and used for planning and control. 13 25 20 2 0 
Project activities and required resources are clearly defined. 15 29 13 3 0 
Project Schedules are developed with defined durations and milestones 9 33 15 3 0 
Project Schedules are monitored and controlled against baseline plans 8 35 10 1 0 
Projects Costs are properly budgeted and planned. 12 29 12 1 0 
The organization develops comprehensive Project Management Plans. 13 28 15 3 0 
The organization effectively implements Project Management Plans during execution. 12 29 17 2 0 
Structured project closure processes are practiced and documented. 12 30 17 0 1 
Work Breakdown Structure (WBS) is developed and used for planning and control. 13 25 20 2 0 
Project activities and required resources are clearly defined. 15 29 13 3 0 
Project Schedules are developed with defined durations and milestones 9 33 15 3 0 
Projects Costs are monitored and controlled throughout execution.  10 36 8 0 0 
Project Quality Management Plans are developed and implemented.  4 31 17 1 1 
Quality Assurance processes are applied consistently in projects.  11 31 11 1 0 
Corrective actions are implemented to address quality issues.  5 40 9 0 0 
There is a formal process for acquiring and assigning project staff.  13 33 8 0 0 
Project teams are effectively developed and managed to improve performance. 4 35 15 0 0 
Project Management Knowledge is evident across the organization. 9 37 7 1 0 
Project Management competencies are demonstrated in practice. 6 29 20 5 0 
Communication plans are developed to address stakeholder needs.  11 21 23 5 0 
Project information is effectively distributed to stakeholders.  13 17 25 5 0 
Project performance is regularly monitored and reported.  9 27 23 1 0 
Project issues are systematically tracked and managed.  10 25 23 2 0 
Project Risks are identified and documented.  12 26 18 4 0 
Risk Responses and mitigation strategies are developed and implemented.  4 32 21 3 0 
Project Risks are continuously monitored and controlled.  7 25 22 6 0 
Procurement planning is conducted during early stages of the project.  6 34 13 7 0 
Procurement processes are standardized and consistently implemented.  12 25 17 6 0 
Contracts are effectively managed from execution to closure.   13 19 21 7 0 

 

3.3.2. Extent of Stakeholders Perception using Likert 
Rating Scale 

To measure these perceptions, a five-point Likert scale 
was employed, consistent with the scale presented in 
Table 11. The response categories include: 5 (Strongly 
Agree), 4 (Agree), 3 (Neutral), 2 (Disagree), and 1 
(Strongly Disagree). This scale structure provided a 
balanced range of responses, allowing participants to 
express varying levels of agreement or disagreement, 
including neutrality. The use of a five-point scale ensured 
reliability and ease of response, while also maintaining 
sufficient sensitivity to capture variations in stakeholder 
perception. 

 A balanced scale ensured that respondents have an 
equal opportunity to express positive and negative 
sentiments, as well as neutrality, if applicable. This 
balance minimizes response bias and enhances the 
reliability of the data collected [66]. Each response was 
collected as a category of choice, making the results 

suitable for frequency counting and comparison. Because 
categories were ordered, higher ratings indicated stronger 
agreement, but the data were interpreted primarily through 
distributions than assuming equal values.  

The participants utilized a Likert rating scale to allocate 
scores for each indicators. This approach facilitated a 
quantitative assessment, offering insights that contributed 
context to the numerical ratings and pinpoint specific 
areas for enhancement. Results from respondents were 
compiled in Table 23, with each KPI summarized by the 
number of responses in each rating category. The resulting 
data proceeded to be analyzed using descriptive statistics 
to quantitatively comprehend its characteristics and 
quality. This method offer a means to efficiently 
summarize and interpret data. This involved calculating 
the arithmetic average of the ratings provided by the 
participants, presenting an overall measure of the extent of 
stakeholder perception through the ranking of the relative 
importance index (RII). 
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Table 23. Stakeholders’ Perception Rating 

Indicator 
5 

Strongly 
Agree 

4 
Agree 

3 
Neutral 

2 
Disagree 

1 
Strongly 
Disagree 

Improves resource efficiency and asset management accuracy. 22 31 7 0 0 
Enhances the accuracy and timeliness of cost estimation by the end of the design phase. 26 25 9 0 0 
Reduces design revisions and variation orders. 15 30 15 0 0 
Improves collaboration and coordination among project stakeholders. 33 20 7 0 0 
Contributes to the reduction of operation and maintenance costs. 19 31 8 3 0 
Supports on-time project completion. 20 31 9 0 0 
Increases productivity at both task and project levels 29 21 10 0 0 
Improves overall process efficiency in project implementation. 27 25 8 0 0 
Enhances the quality of project outputs. 29 23 7 1 0 
Improves staff competency and skills development. 22 29 9 0 0 
Promotes the adoption of technology and innovative practices in project management. 23 29 8 0 0 
Strengthens performance monitoring, compliance, and standardized reporting systems. 32 25 3 0 0 
Supports the development of financial risk management strategies. 20 29 11S 0 0 
Improves contingency planning for cost control. 23 30 7 0 0 
Enhances decision-making effectiveness in project management. 26 28 5 1 0 

 
To quantify the extent of stakeholders’ perception, the 

Relative Importance Index (RII) was computed for each 
indicator using the formula presented in Equation 6. The 
RII method transforms ordinal Likert-scale responses into 
a normalized index ranging from 0 to 1, allowing for the 
comparison and ranking of indicators based on their 
relative importance. This approach was widely applied in 
construction research to prioritize factors influencing 
project performance and management practices.  

In addition to the RII computation, mean scores were 
calculated for each indicator to provide an overall measure 
of the level of agreement among respondents. The 
interpretation of both mean values and RII results 
followed the classification scales presented in Chapter 2, 
specifically Table 12 for Likert scale interpretation and 
Table 13 for RII value interpretation. These standardized 
scales ensured consistency in the analysis and facilitated 
the translation of numerical results into meaningful 
qualitative descriptions. 

3.3.3. Pairwise Comparison 

The pairwise comparison method was utilized as a 
structured scale to capture expert judgments regarding the 
relative importance of the identified barriers. Respondents 
compared criteria in pairs using the Saaty scale, which 
consisted of values 1, 3, 5, 7, and 9 representing 
increasing levels of importance. These comparisons were 
performed within each hierarchical level, ensuring that 
only comparable criteria were evaluated against each other. 
Individual comparison matrices were constructed for each 
respondent and subsequently aggregated using the 
geometric mean method. 

The use of pairwise comparison enabled the experts to 
systematically evaluate the relative influence of each 
barrier dimension and critical success factor based on 
professional experience and decision-making judgment. 
This approach was appropriate for FAHP because it 
simplified complex decision problems into manageable 
comparisons while allowing the incorporation of 
subjective expert evaluations. The aggregation of 
responses through the geometric mean method minimized 
the influence of extreme judgments and generated a 

collective representation of expert opinion suitable for 
fuzzy analysis. 

Prior to the final FAHP computation, the consistency of 
the pairwise comparison judgments was evaluated to 
ensure the reliability and logical coherence of the expert 
responses. Consistency assessment was important because 
inconsistent judgments may affect the validity of the 
derived weights and rankings. The structured comparison 
process therefore enhanced the reliability, transparency, 
and analytical rigor of the multi-criteria decision-making 
procedure applied in the study. 

3.3.4. Fuzzy Analytic Hierarchy Process 
The FAHP was applied to process the aggregated pairwise 

comparison matrices and compute the relative importance of 
barriers. Unlike conventional AHP, FAHP incorporated 
fuzzy set theory to address uncertainty and imprecision in 
expert judgment. This method allowed linguistic preferences 
to be represented using Triangular Fuzzy Numbers (TFNs), 
instead of single values. The use of TFNs enabled the 
representation of judgments as ranges defined by lower, 
middle, and upper bounds. This transformation enhanced the 
ability of the model to capture uncertainty inherent in 
decision-making. The FAHP therefore provided a more 
realistic and flexible framework for evaluating complex 
construction-related criteria. 

The FAHP computation followed a structured sequence, 
where each stage corresponded to specific tables presented in 
this section. The process began with the transformation of 
aggregated pairwise comparison matrices into fuzzy matrices. 
Each subsequent step built upon the results of the previous 
stage to ensure logical progression of the analysis. The tables 
presented in this section represented intermediate and final 
outputs of the FAHP computation. Each table served a 
specific purpose in converting raw judgments into priority 
weights. This structured approach ensured traceability and 
clarity in the analytical process. 
Fuzzy Transformation of Aggregated Pairwise Matrices 

The first step involved transforming the aggregated 
crisp pairwise comparison matrices into fuzzy matrices 
using Triangular Fuzzy Numbers. Each value from the 
Saaty scale was converted into a corresponding fuzzy 
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number defined by lower, middle, and upper bounds. The 
resulting matrices were presented in Tables 24, 25, 26, 27, 
28, and 29. These matrices represented the fuzzy 
comparison values for both main dimensions and sub-
criteria. Each cell in the matrix reflected a range of 
possible values rather than a single point estimate. This 
transformation allowed uncertainty in expert judgment to 
be incorporated into the analysis. The use of fuzzy 
representation enhanced the robustness of the decision-
making model. 
Conversion to Aggregated Crisp Comparison Matrix 

The fuzzy matrices were subsequently converted into 
aggregated crisp comparison matrices to facilitate further 
computation. These matrices were presented in Tables 30, 

31, 32, 33, 34, and 35. Each value in these tables 
represented a single numerical estimate derived from 
fuzzy values. The crisp matrices served as the basis for 
normalization and priority vector computation. This 
conversion ensured that the data can be processed using 
mathematical operations. It also simplified the 
interpretation of comparison values. This step bridges the 
transition from fuzzy representation to quantitative analysis. 
The defuzzification method applied in this study used the 
geometric mean approach, which calculated a single 
representative value for each triangular fuzzy number. The 
defuzzification formula was presented in Equation 8, 
allowing the fuzzy weights to be converted into crisp 
priority scores suitable for normalization and ranking. 

Table 24. Transformed Aggregated Fuzzy Comparison Matrix of the Barriers Dimensions 

Dimensions D1 D2 D3 D4 D5 
D1 1 1 1 2 8/9 3 5/9 4 1/6 3 3/4 4 4/9 5 1/7 4 1/9 4 3/4 5 3/7 2 3/8 3 3 5/9 
D2 1/4 2/7 1/3 1 1 1 2 1/5 2 2/3 3 1/6 3 3 3/5 4 1/4 1 4/7 2 2 1/3 
D3 1/5 2/9 1/4 1/3 3/8 1/2 1 1 1 2 5/8 3 3 4/7 1/3 2/5 1/2 
D4 1/5 1/5 1/4 1/4 2/7 1/3 2/7 1/3 3/8 1 1 1 1/4 1/4 1/3 
D5 2/7 1/3 3/7 3/7 1/2 2/3 2 2 4/7 3 1/7 3 1/8 3 5/7 4 1/4 1 1 1 

Table 25. Transformed Aggregated Fuzzy Comparison Matrix of Barriers under Quality 

Quality CSF1 CSF2 CSF3 
CSF1 1 1 1 1 3/7 1 2/3 2 1 1 1/9 1 1/4 
CSF2 1/2 3/5 5/7 1 1 1 1 3/5 1 6/7 2 1/7 
CSF3 4/5 8/9 1 1/2 1/2 5/8 1 1 1 

Table 26. Transformed Aggregated Fuzzy Comparison Matrix of Barriers under Human Capital 

Human Capital CSF4 CSF5 CSF6 
CSF4 1 1 1 1 3/7 1 2/3 2 1 1 1/9 1 1/4 
CSF5 1/2 3/5 5/7 1 1 1 1 3/5 1 6/7 2 1/7 
CSF6 4/5 8/9 1 1/2 1/2 5/8 1 1 1 

Table 27. Transformed Aggregated Fuzzy Comparison Matrix of Barriers under Stakeholder Satisfaction 

Technology CSF7 CSF8 CSF9 
CSF7 1 1 1 3/4 6/7 1 1/2 1/2 5/8 
CSF8 1 1 1/6 1 3/8 1 1 1 1 4/7 1 6/7 2 1/7 
CSF9 1 4/7 1 6/7 2 1/5 1/2 1/2 2/3 1 1 1 

Table 28. Transformed Aggregated Fuzzy Comparison Matrix of Barriers under Technology 

Stakeholder Satisfaction CSF10 CSF11 CSF12 
CSF10 1 1 1 7/8 1 1 1 1/6 1 3/8 1 5/9 
CSF11 1 1 1 1/7 1 1 1 5/7 5/6 1 
CSF12 2/3 3/4 6/7 1 1 1/5 1 2/5 1 1 1 

Table 29. Transformed Aggregated Fuzzy Comparison Matrix of Barriers under Economic-Political 

Economic-Political CSF13 CSF14 CSF15 
CSF13 1 1 1 2 2 2/5 2 5/7 2 2 1/4 2 5/9 
CSF14 3/8 3/7 1/2 1 1 1 1 4/5 2 1/5 2 4/7 
CSF15 2/5 4/9 1/2 2/5 1/2 5/9 1 1 1 

RI Inverse 0.119 0.152 0.200   Total 1.094 1 

Table 30. Aggregated Crisp Comparison Matrix of the Barriers 
Dimensions 

Dimensions Quali
ty 

Hum
an 

Capit
al 

Technol
ogy 

Stakehol
der 

Satisfact
ion 

Econom
ic-

Political 

Quality 1.000 3.547 4.443 4.760 2.948 
Human Capital 0.285 1.000 2.688 3.605 1.924 

Technology 0.227 0.376 1.000 3.100 0.394 

Stakeholder 
Satisfaction 0.211 0.280 0.325 1.000 0.272 

Economic-
Political 0.344 0.526 2.578 3.705 1.000 

Table 31. Aggregated Crisp Comparison Matrix of Barriers under 
Quality 

Quality CSF1 CSF2 CSF3 
CSF1 1.000 1.416 0.671 
CSF2 0.711 1.000 0.664 
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CSF3 1.495 1.517 1.000 

Table 32. Aggregated Crisp Comparison Matrix of Barriers under 
Human Capital 

Human Capital CSF4 CSF5 CSF6 
CSF4 1.000 1.673 1.417 
CSF5 0.602 1.000 1.853 
CSF6 0.706 0.544 1.000 

Table 33. Aggregated Crisp Comparison Matrix of Barriers under 
Technology 

Technology CSF7 CSF8 CSF9 
CSF7 1.000 0.860 0.774 
CSF8 1.173 1.000 1.848 
CSF9 1.292 0.546 1.000 

Table 34. Aggregated Crisp Comparison Matrix of Barriers under 
Stakeholder Satisfaction 

Stakeholder Satisfaction CSF10 CSF11 CSF12 
CSF10 1.000 0.977 1.364 
CSF11 1.029 1.000 0.831 
CSF12 0.738 1.212 1.000 

Table 35. Aggregated Crisp Comparison Matrix of Barriers under 
Economic-Political 

Economic-Political CSF13 CSF14 CSF15 
CSF13 1.000 2.396 2.265 
CSF14 0.420 1.000 2.189 
CSF15 0.444 0.462 1.000 

Table 36. Resulting Matrix of the Barriers Dimensions 

Dimensions Normalization Priority Vector (W) X=AW AW= λW 
Quality 0.484 0.619 0.403 0.294 0.451 0.450 2.458 5.460 

Human Capital 0.138 0.175 0.244 0.223 0.294 0.215 1.163 5.416 
Technology 0.110 0.066 0.091 0.192 0.060 0.104 0.532 5.130 

Stakeholder Satisfaction 0.102 0.049 0.029 0.062 0.042 0.057 0.293 5.164 
Economic-Political 0.166 0.092 0.234 0.229 0.153 0.175 0.920 5.265 

Table 37. Resulting Matrix of the Barriers under Quality 

Quality Normalization Priority Vector (W) X=AW AW= λW 
CSF1 0.312 0.360 0.287 0.320 0.312 0.671 
CSF2 0.222 0.254 0.284 0.253 0.222 0.664 
CSF3 0.466 0.386 0.428 0.427 0.466 1.000 

Table 38. Resulting Matrix of the Barriers under Human Capital 

Human Capital Normalization Priority Vector (W) X=AW AW= λW 
CSF4 0.433 0.520 0.332 0.428 1.324 3.091 
CSF5 0.261 0.311 0.434 0.335 1.031 3.076 
CSF6 0.306 0.169 0.234 0.236 0.721 3.051 

Table 39. Resulting Matrix of the Barriers under Technology 

Technology Normalization Priority Vector (W) X=AW AW= λW  

CSF7 0.289 0.357 0.214 0.287 0.875 3.053 
CSF8 0.339 0.416 0.510 0.421 1.297 3.077 
CSF9 0.373 0.227 0.276 0.292 0.892 3.056 

Table 40. Resulting Matrix of the Barriers under Stakeholder Satisfaction 

Stakeholder Satisfaction Normalization Priority Vector (W) X=AW AW= λW  

CSF10 0.361 0.306 0.427 0.365 1.109 3.040 
CSF11 0.372 0.314 0.260 0.315 0.956 3.034 
CSF12 0.267 0.380 0.313 0.320 0.971 3.035 

Table 41. Resulting Matrix of the Barriers under Economic-Political 

Economic-Political Normalization Priority Vector (W) X=AW AW= λW  

CSF13 0.537 0.621 0.415 0.524 1.640 3.129 
CSF14 0.225 0.259 0.401 0.295 0.910 3.083 
CSF15 0.238 0.120 0.183 0.180 0.550 3.046 

 
Normalization and Priority Vector Computation 

To facilitate ranking and further analysis, this process 
involved aggregating the fuzzy comparison values across 
each row of the matrix and normalizing them to obtain 

fuzzy weights. The mathematical formulation used to 
compute the normalized relative weights was defined in 
Equation 9, which involved normalizing the crisp matrices 
and computing the priority vector for each criterion. Each 
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element in a column was divided by the column total to 
obtain normalized values. The average of each row was 
then calculated to derive the priority vector. These 
computations were presented in Tables 36, 37, 38, 39, 40 
and 41. Additional calculations included the weighted sum 
vector and eigenvalue approximation. These values were 
used to assess the relative importance of each criterion. 
This step established the initial weights for all criteria in 
the hierarchy. 
Consistency Validation 

Consistency validation was conducted to ensure the 
reliability of the pairwise comparison judgments. The 
Consistency Ratio was computed prior to the FAHP 
analysis using the method discussed in Chapter 2. Only 
matrices that satisfied the acceptable threshold were used 
in the analysis. The fuzzy matrices were derived from 
these validated crisp matrices. As a result, the consistency 
of judgments were preserved throughout the FAHP 
process. This ensured that the computed weights were 
logically coherent. The validation step strengthened the 
credibility of the results. 
Fuzzy Weight Computation and Defuzzification 

The fuzzy geometric mean method was applied to 
compute fuzzy weights for each criterion. These weights 
were then converted into crisp values using the Center of 
Area (CoA) defuzzification method. The results were 
presented in Tables 42, 43, 44, 45, 46, and 47. Each table 
included fuzzy geometric mean values, fuzzy weights, 
defuzzified values, and normalized weights. The 

defuzzified values represented the final numerical weights 
for each criterion. These weights were normalized to 
ensure that their sum equals one. This step produced the 
final priority values used for ranking. 

The fuzzy geometric mean method was selected 
because it effectively aggregates expert judgments while 
accounting for uncertainty and vagueness inherent in 
human decision-making. Through the use of triangular 
fuzzy numbers, the method captured the lower, middle, 
and upper bounds of expert preference, thereby providing 
a more flexible and realistic representation of subjective 
evaluations compared to conventional AHP approaches. 
The computation of fuzzy weights allowed the study to 
quantify the relative importance of each barrier dimension 
and critical success factor in a systematic and 
mathematically consistent manner. 

The Center of Area (CoA) defuzzification technique 
was subsequently employed to transform the fuzzy values 
into single crisp values suitable for ranking and 
interpretation. Defuzzification was necessary because 
fuzzy values cannot be directly compared for prioritization 
purposes. The resulting normalized weights represented 
the proportional contribution of each criterion relative to 
the overall decision structure. Higher normalized weights 
indicated greater influence and priority of the 
corresponding barrier in affecting benchmarking 
implementation within construction project quality 
management. 

Table 42. Resulting Aggregated Crisp Weights of the Barriers Dimensions 

Dimensions RI(Fuzzy GM Matrix) WI (Fuzzy Weights) Defuzzy wi (CoA) Normalized wi 
Quality 14.106 16.697 19.292 0.294 0.403 0.545 0.414 0.402 

Human Capital 7.990 9.482 11.090 0.167 0.229 0.314 0.236 0.229 
Technology 4.450 5.086 5.787 0.093 0.123 0.164 0.126 0.123 

Stakeholder Satisfaction 1.933 2.081 2.280 0.040 0.050 0.064 0.052 0.050 
Economic-Political 6.894 8.135 9.484 0.144 0.196 0.268 0.203 0.197 

RI Inverse 0.021 0.024 0.028   Total 1.031 1 

Table 43. Resulting Aggregated Crisp Weights of Barriers under Quality 

Quality RI(Fuzzy GM Matrix) WI (Fuzzy Weights) Defuzzy wi (CoA) Normalized wi 
CSF1 2.841 3.079 3.363 0.275 0.326 0.388 0.329 0.326 
CSF2 2.194 2.368 2.581 0.212 0.250 0.298 0.253 0.251 
CSF3 3.633 4.012 4.396 0.351 0.424 0.507 0.428 0.423 

RI Inverse 0.097 0.106 0.115   Total 1.010 1.000 

Table 44. Resulting Aggregated Crisp Weights of Barriers under Human Capital 

Human Capital RI(Fuzzy GM Matrix) WI (Fuzzy Weights) Defuzzy wi (CoA) Normalized wi 
CSF4 3.407 3.788 4.180 0.319 0.392 0.476 0.396 0.391 
CSF5 3.112 3.446 3.837 0.292 0.356 0.437 0.362 0.357 
CSF6 2.268 2.436 2.646 0.213 0.252 0.301 0.255 0.252 

RI Inverse 0.094 0.103 0.114   Total 1.013 1.000 

Table 45. Resulting Aggregated Crisp Weights of Barriers under Technology 

Technology RI(Fuzzy GM Matrix) WI (Fuzzy Weights) Defuzzy wi (CoA) Normalized wi 
CSF7 0.694 0.773 0.862 0.204 0.252 0.313 0.256 0.252 
CSF8 1.157 1.293 1.428 0.339 0.422 0.518 0.426 0.420 
CSF9 0.904 1.000 1.118 0.265 0.326 0.406 0.332 0.327 

RI Inverse 0.293 0.326 0.363   Total 1.015 1.000 
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Table 46. Resulting Aggregated Crisp Weights of Barriers under Stakeholder Satisfaction 

Stakeholder Satisfaction RI(Fuzzy GM Matrix) WI (Fuzzy Weights) Defuzzy wi (CoA) Normalized wi 
CSF10 3.037 3.339 3.652 0.304 0.365 0.437 0.369 0.365 
CSF11 2.630 2.854 3.109 0.263 0.312 0.372 0.316 0.312 
CSF12 2.688 2.942 3.245 0.269 0.322 0.388 0.326 0.323 

RI Inverse 0.100 0.109 0.120   Total 1.011 1.000 

Table 47. Resulting Aggregated Crisp Weights of Barriers under Economic-Political 

Economic-Political RI(Fuzzy GM Matrix) WI (Fuzzy Weights) Defuzzy wi (CoA) Normalized wi 
CSF13 5.0551 5.6605 6.2687 0.409 0.507 0.626 0.514 0.506 
CSF14 3.1835 3.6059 4.0431 0.257 0.323 0.404 0.328 0.323 
CSF15 1.7806 1.8979 2.0618 0.144 0.170 0.206 0.173 0.171 

RI Inverse 0.0808 0.0896 0.0998   Total 1.015 1.000 
 

Final Normalization and Ranking Basis 
The final normalized weights obtained from the FAHP 

process were used as the basis for computing the global 
priority of each barrier. In this stage, the category weight 
(CW) represented the normalized weight of the main 
dimension, while the local weight (LW) represented the 
normalized weight of each critical success factor within its 
respective category. The global weight (GW) was 
computed by multiplying the category weight by the local 
weight, expressed as GW = CW × LW, consistent with 
hierarchical weighting procedures in multi-criteria 
decision-making [77,80]. This procedure allows the 
assessment of the stability of the ranking by observing 
how changes in input weights influence the computed 
global weights. The resulting global weights served as the 
basis for the final ranking of barriers and were used in the 
subsequent chapter for analysis and discussion. 

The FAHP analysis concluded by validating the 
coherence of the fuzzy judgments through consistency 
verification inherited from the initial pairwise comparison 
stage. Since the fuzzy matrices were derived from 
consistency-validated crisp matrices, the resulting fuzzy 
priorities maintain logical reliability while offering 
improved representation of stakeholder uncertainty. 
Overall, the application of FAHP enhanced the strength of 
the multi-criteria decision-making process by integrating 
human judgment uncertainty into the prioritization of 
benchmarking barriers. 

The survey questionnaire allowed both quantitative 
analysis and strategic interpretation, ultimately serving as 
a diagnostic and developmental tool for enhancing 
construction quality within the public sector. The 
questionnaire employed two measurement approaches 
based on the objectives of the study. Objective 1, which 
assessed the maturity of project management practices 
across the nine PMBOK® knowledge areas, used the five 
level Project Management Maturity Model adapted from 
Reference [18]. The Likert scale specifically addressed 
Objectives 2, 3, and 4. 

Objective 2 aimed to measure the perceived value of 
benchmarking, exploring whether respondents believed it 
contributed to improved efficiency, cost effectiveness, 
adherence to quality standards, and enhanced stakeholder 
satisfaction in project delivery. Objective 3 and 4 focused 
on the actual implementation of benchmarking practices, 
evaluating whether local councils systematically collect 
and compare data, apply insights gained from 
benchmarking, and engage in ongoing improvement 

efforts. 
By using a five point Likert scale to gather responses 

across these objectives, the study captured a broad range 
of subjective perspectives, allowing for comparative 
analysis of attitudes and the extent to which benchmarking 
practices were embedded across different organizations. 
The combination of the Likert scale to assess individual 
perceptions and the Project Management Maturity Model 
(PMMM) to evaluate process maturity provided a well-
rounded view of project management capabilities and 
challenges within the local government sector, supporting 
the development of targeted strategies for improvement. 

To ensure analytical rigor and representativeness, data 
analysis was conducted using a stratified approach. The 
stratification allowed maturity levels to be analyzed within 
the organizational context of each agency, recognizing 
differences in mandate, project scale, governance structure, 
and operational capacity. 

4. Results and Discussion 

This chapter presented and examined the findings of the 
study based on responses from government stakeholders 
involved in construction projects in Cagayan de Oro City. 
The results were organized according to the research 
objectives and provided an overview of the current state of 
benchmarking in construction quality management within 
the local government sector. In doing so, it described the 
existing operational conditions and key constraints that 
influence current practices. The chapter began with the 
presentation of reliability and validity analyses to establish 
the adequacy and consistency of the survey instrument, as 
the subsequent analyses relied on stakeholder responses 
used to assess maturity levels, perception ratings, and 
priority judgments. 

The succeeding sections presented the results of the 
Project Management Maturity Model (PMMM) 
assessment and the Likert-based stakeholders’ perception 
analysis, addressing the first and second research 
objectives. These findings were discussed at the overall 
level to present general trends and patterns in the data. 
The chapter concluded with the results of the Fuzzy 
Analytic Hierarchy Process (FAHP), which were used to 
identify and prioritize the key barriers to benchmarking 
implementation. These results served as the basis for the 
conclusions and recommendations presented in Chapter 5. 
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4.1. Demographic Profile of Experts 
Figure 2 presented the demographic profile of the 

experts in terms of organization type, area of 
specialization, position, and years of experience. These 
demographic criteria were important because the study 
relied on expert-based assessment to measure project 
management maturity, evaluate stakeholder perceptions of 
benchmarking, and identify key barriers to 
implementation. Therefore, the credibility of the results 
depended not only on the number of respondents but also 
on whether they possessed relevant professional exposure 
to construction project planning, implementation, quality 
management, and performance monitoring. 

In terms of organization type, most respondents came 
from government agencies, comprising 41 out of 60 
experts or 68.33%, followed by private contractors with 
14 respondents. This distribution was relevant to the study 
because benchmarking was assessed within the context of 
government construction projects in Cagayan de Oro City. 
Since government agencies are directly responsible for 
project planning, procurement, monitoring, compliance, 
and quality assurance in public infrastructure delivery, 
their strong representation ensured that the findings 
reflected the actual institutional environment where 
benchmarking practices would most likely be 
implemented. The participation of private contractors also 
strengthened the results because contractors are directly 
involved in project execution and can provide practical 
insights into how government requirements, project 
controls, and quality standards are applied on site.  

The respondents’ area of specialization further 
supported the reliability of the data. Most respondents 
were from project management and construction 
management, which are directly related to the study’s core 
variables. Project management specialists are familiar 
with planning, scheduling, budgeting, monitoring, and 
performance evaluation, while construction management 
practitioners are directly exposed to implementation issues, 
resource coordination, quality control, and field-level 
decision-making. Their participation was therefore 

important in assessing project management maturity using 
the PMMM framework because they could evaluate 
whether formal project management practices were 
actually applied in real construction settings. This also 
made their responses relevant to benchmarking because 
benchmarking requires knowledge of project performance, 
process comparison, and improvement practices. 

The distribution of respondents by position also 
contributed to the validity of the findings. Project 
engineers and design engineers dominated the sample, 
with 23 respondents each. This was significant because 
these roles are directly involved in both technical and 
operational aspects of construction projects. Project 
engineers are commonly engaged in site implementation, 
progress monitoring, quality inspection, coordination, and 
reporting, while design engineers contribute to planning, 
technical documentation, design evaluation, and 
compliance with project requirements. Their combined 
perspectives allowed the study to capture both design-
phase and construction-phase concerns, which is 
important because benchmarking in construction quality 
management should not be limited to one stage of the 
project cycle. Instead, it should consider how performance 
standards, quality expectations, cost control, and project 
outcomes are connected from planning to implementation. 

Years of experience also played an important role in 
establishing the credibility of expert judgment. The 
majority of respondents belonged to the 5–10 years’ 
experience category, with 44 respondents. This level of 
experience suggested that the respondents had sufficient 
professional exposure to understand recurring issues in 
government construction projects while still being actively 
involved in current project management practices. Their 
responses were therefore useful in evaluating both 
established practices and present implementation gaps. 
This was especially important for the FAHP component of 
the study, where expert judgment was used to prioritize 
barriers. Respondents with practical experience were more 
capable of comparing barriers based on actual field 
exposure rather than purely theoretical understanding. 

 
Figure 2. Demographic Profile of Respondents 
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Figure 3 presented the types and sizes of government 
projects handled by the respondents, as well as their 
exposure to project management systems. These criteria 
were important because they described the operational 
environment in which project management maturity and 
benchmarking readiness were assessed. The results 
showed that respondents were mostly involved in 
institutional/commercial buildings and 
infrastructure/heavy construction projects, with 33 and 32 
responses, respectively. This indicated that the 
respondents had experience in project types that usually 
require structured planning, coordination, technical 
documentation, quality control, and compliance 
monitoring. These types of projects are relevant to 
benchmarking because they involve measurable 
performance indicators such as cost efficiency, timeliness, 
quality compliance, productivity, risk management, and 
stakeholder coordination. 

The project type distribution also implied that the 
respondents were not limited to simple or routine 
construction works. Institutional/commercial buildings 
and infrastructure/heavy construction projects often 
involve multiple stakeholders, higher technical 
requirements, and stricter government procedures. 
Because of this, respondents were likely exposed to 
project conditions where benchmarking could provide 
practical value. Benchmarking may help compare project 
delivery performance, identify recurring causes of delay, 
improve quality monitoring, and establish reference 
standards for future projects. Thus, the respondents’ 
project exposure strengthened the relevance of their 

assessments of maturity, perceived benchmarking benefits, 
and implementation barriers. 

In terms of project size, the majority of respondents 
handled projects within the ₱5M–₱20M range, followed 
by projects worth ₱20M–₱100M and over ₱100M. This 
distribution was significant because project size affects the 
complexity of management practices. Projects with larger 
budgets usually require more formal documentation, 
stricter monitoring, stronger cost control, and greater 
accountability. The presence of respondents involved in 
medium to large-scale projects therefore supported the 
study’s objective of assessing maturity and benchmarking 
readiness in government construction projects. It also 
showed that the respondents had exposure to projects 
where performance measurement and comparison are 
necessary because financial, technical, and administrative 
risks become more significant as project scale increases. 

The project size criterion also helped explain the 
importance of benchmarking in the local construction 
context. Since many respondents handled projects with 
substantial budgets, benchmarking can serve as a tool for 
improving accountability and decision-making. By 
comparing project performance across similar project 
types and sizes, agencies and project teams may identify 
which practices lead to better cost control, timely 
completion, quality compliance, and stakeholder 
satisfaction. Therefore, the project size profile contributes 
to the study by showing that benchmarking is not merely 
theoretical but applicable to the actual scale and 
complexity of projects handled by the respondents. 
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Figure 3. Project characteristics and system exposure of the respondents 

The project size criterion also helped explain the 
importance of benchmarking in the local construction 
context. Since many respondents handled projects with 
substantial budgets, benchmarking can serve as a tool for 
improving accountability and decision-making. By 
comparing project performance across similar project 
types and sizes, agencies and project teams may identify 
which practices lead to better cost control, timely 
completion, quality compliance, and stakeholder 
satisfaction. Therefore, the project size profile contributes 
to the study by showing that benchmarking is not merely 
theoretical but applicable to the actual scale and 
complexity of projects handled by the respondents. 

However, the results on exposure to project 
management systems revealed an important gap. Most 
respondents relied on manual monitoring records and MS 
Excel-based project tracking, with 50 and 45 responses, 
respectively. In contrast, advanced tools such as BIM-
based systems and Primavera P6 were minimally used. 
This finding is relevant because benchmarking depends 
heavily on reliable, consistent, and accessible project data. 
Manual records and spreadsheet-based tracking may be 
useful for basic monitoring, but they can also limit data 
integration, real-time analysis, standardization, and 
comparison across projects. This suggests that while 
respondents were involved in complex and financially 
significant projects, the technological systems used for 
project monitoring remained relatively basic. 

This finding also connects directly with the later results 
of the study. The PMMM results showed high maturity 
overall, particularly in cost and quality-related areas, 
which suggests that basic project management processes 
are already practiced. However, the reliance on manual 
and Excel-based systems may explain why some 
knowledge areas, such as communication management, 
risk management, and procurement management, were 
relatively lower compared with cost and quality 
management. These areas often require integrated 
information flow, systematic tracking, and coordinated 

decision-making. Without stronger digital systems, project 
data may remain fragmented, making it difficult to use 
benchmarking as a continuous improvement tool. 

Overall, the demographic and project characteristic 
results contributed to the study by confirming that the 
respondents were professionally qualified, technically 
involved, and exposed to relevant government 
construction projects. Their backgrounds strengthened the 
validity of the PMMM, RII, and FAHP results because 
their judgments were grounded in actual project 
experience. At the same time, the results revealed an 
important contradiction: respondents were involved in 
complex and high-value projects, but many still relied on 
basic monitoring tools. This indicates that the local 
construction sector may already have sufficient 
professional and project exposure to support 
benchmarking, but it still requires stronger data systems, 
standardized quality practices, and technical capacity to 
fully institutionalize benchmarking as a project quality 
management tool. 

4.2. Project Management Maturity (PMMM) 
Level 

Figure 4 presents the maturity index of the nine project 
management knowledge areas used in assessing the level 
of project management maturity among construction-
related organizations in Cagayan de Oro City. The results 
showed that all knowledge areas obtained maturity index 
values within the High Maturity level, with scores ranging 
from 3.661 to 3.975. This indicates that project 
management practices were generally established, 
structured, and implemented across the respondent 
organizations. The overall pattern suggests that the 
organizations involved in the study were not operating at 
an informal or purely reactive level; rather, they had 
existing systems, procedures, and practices that guided 
project planning, execution, monitoring, and control.  
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Figure 4. Maturity Index by Nine (9) Knowledge Areas

However, although all areas were classified as highly 
mature, the figure also revealed differences in the degree 
of maturity among the knowledge areas. Cost 
Management obtained the highest maturity index, 
followed by Quality Management, Integration 
Management, Scope Management, and Time Management. 
Meanwhile, Human Resource Management, 
Communication Management, Procurement Management, 
and Risk Management ranked relatively lower. This 
pattern is important because it shows that project 
management maturity was not evenly developed across all 
functional areas. Some practices were more 
institutionalized, particularly those related to financial 
control, quality assurance, and project planning, while 
others still showed room for improvement, especially 
those related to coordination, risk anticipation, contract 
administration, and competency development. 

The result contributes to the study by establishing the 
current maturity baseline of construction project quality 
management in Cagayan de Oro City. Since the study 
aims to examine the readiness and barriers to 
implementing benchmarking, the maturity profile provides 
an essential starting point. Benchmarking requires reliable 
project data, consistent processes, measurable 
performance indicators, and organizational discipline. 
Therefore, the finding that all knowledge areas reached a 
high maturity level suggests that the respondent 
organizations already possess a reasonable foundation for 
benchmarking implementation. However, the variation 
among the maturity scores also implies that benchmarking 
may not be equally easy to apply across all areas unless 
weaker domains are strengthened. 

Table 48 provides a more detailed classification of the 
maturity results by showing the percentage of responses 
under the Poor, Medium, and Mature categories [48]. 
Although all variables were interpreted as highly mature 
based on their maturity index, the distribution of responses 
showed that the level of maturity was experienced 
differently across organizations. Cost Management had 

the highest proportion of mature responses at 75.00%, 
followed by Integration Management at 68.33%, and 
Quality Management and Scope Management both at 
66.67%. These results indicate that cost control, project 
coordination, quality planning, and scope definition were 
among the more consistently practiced areas. 

Table 48. Classification of Maturity Result (Karim et al., 2022) 

Knowledge Area Poor Medium Mature 
Cost Management 4.17% 20.83% 75.00% 

Integration Management 3.33% 27.50% 68.33% 
Quality Management 3.33% 30.00% 66.67% 
Scope Management 4.17% 30.83% 66.67% 
Time Management 5.83% 28.33% 65.83% 

Human Resource Management 6.67% 31.67% 61.67% 
Communication Management 5.42% 39.17% 55.42% 

Procurement Management 11.11% 28.33% 60.56% 
Risk Management 7.22% 32.78% 60.00% 

 
The strong result for Cost Management is particularly 

relevant in the context of construction projects because 
cost is one of the most visible and closely monitored 
indicators of project performance. Proper budgeting, cost 
estimation, fund allocation, and expenditure monitoring 
are usually required in both public and private 
construction settings. In government projects, cost-related 
processes are also closely linked to accountability, audit 
requirements, and approved budgets. Therefore, the high 
maturity of cost management suggests that organizations 
were more capable of planning and controlling financial 
resources. This directly contributes to the study because 
cost efficiency is one of the important bases for 
benchmarking construction project performance. 

The high maturity result for Quality Management is 
also significant because the study focuses on construction 
project quality management. With 66.67% of responses 
falling under the mature category, the result suggests that 
quality plans, quality assurance activities, and corrective 
actions were generally practiced. This means that quality-
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related processes were already present in the organizations 
assessed. However, the presence of 30.00% Medium 
responses also shows that quality management practices 
may not yet be fully consistent across all projects or 
agencies. This finding is important because benchmarking 
cannot be effectively implemented if quality standards and 
quality monitoring practices differ greatly from one 
project to another. Thus, the result supports the need for 
standardized quality indicators and more consistent quality 
documentation. 

Integration Management ranked strongly in both the 
classification and maturity index results. Its mature 
response percentage of 68.33% indicates that many 
organizations had the capacity to develop and implement 
project management plans, coordinate project components, 
and conduct closure processes. This is relevant because 
integration management connects the different parts of a 
project into one coordinated system. In relation to 
benchmarking, integration management is important 
because performance comparison requires complete and 
connected information from cost, quality, time, 
procurement, risk, and communication systems. A mature 
integration process helps ensure that benchmarking will 
not be treated as an isolated activity but as part of overall 
project governance. 

Scope Management also showed a high level of 
maturity, with 66.67% of responses under the mature 
category. This suggests that organizations were generally 
capable of defining project requirements, developing work 
breakdown structures, and identifying activities and 
resources. This finding contributes to the study because 
benchmarking construction quality requires a clear 
understanding of project scope. Without a well-defined 
scope, performance indicators such as cost efficiency, 
timeliness, productivity, and quality compliance may be 
difficult to compare accurately. The result therefore 
indicates that the organizations had a relatively strong 
basis for establishing comparable project parameters. 

Time Management had 65.83% mature responses, 
showing that schedule preparation and monitoring were 
generally practiced. This result is important because 
delays are among the most common performance concerns 
in construction projects. A high maturity level in time 
management suggests that organizations were capable of 
preparing schedules, defining milestones, and monitoring 
progress against baseline plans. However, the presence of 
28.33% Medium and 5.83% Poor responses implies that 
scheduling practices may still vary across projects. For 
benchmarking, this means that while schedule control 
exists, there may still be a need to improve consistency in 
schedule monitoring, delay tracking, and documentation 
of time-related performance. 

The lower mature percentages in Human Resource 
Management, Communication Management, Procurement 
Management, and Risk Management indicate areas that 
may affect the successful implementation of 
benchmarking. Human Resource Management had 
61.67% mature responses, but it also recorded 31.67% 
Medium responses. This suggests that staffing systems, 
team development, and project management competencies 
were present but not equally strong among all 
organizations. This is relevant because benchmarking is 
not only a technical process; it also depends on the 

competence of personnel who collect data, analyze 
performance, interpret results, and recommend 
improvements. 

Communication Management had one of the lowest 
mature classifications at 55.42%, with a high 39.17% 
Medium response. This finding is important because 
communication is central to benchmarking. Benchmarking 
requires the regular sharing of project data, performance 
reports, lessons learned, and feedback among stakeholders. 
If communication systems are only moderately developed, 
benchmarking results may become fragmented, delayed, 
or poorly understood. Therefore, the relatively lower 
maturity in communication management suggests that 
organizations may need to strengthen reporting systems, 
stakeholder coordination, and information distribution 
before benchmarking can be fully institutionalized. 

Procurement Management recorded 60.56% mature 
responses but had the highest poor classification at 
11.11%. This result suggests that although procurement 
processes were generally standardized and implemented, 
some organizations still experienced weaknesses in early 
procurement planning, contract management, or 
consistency of procurement procedures. This is relevant to 
construction quality management because procurement 
decisions affect material quality, contractor performance, 
project cost, and schedule reliability. In benchmarking, 
procurement maturity is important because comparable 
performance cannot be achieved if procurement practices 
vary significantly across projects. 

Risk Management had the lowest maturity index 
ranking and only 60.00% mature responses, with 32.78% 
Medium and 7.22% Poor. This finding is highly relevant 
because risk management reflects the organization’s 
ability to anticipate, respond to, and control uncertainties. 
The lower result suggests that risk identification may be 
practiced, but continuous risk monitoring and mitigation 
may not yet be fully embedded in project implementation. 
For benchmarking, this is a critical concern because risk-
related data helps explain why some projects perform 
better or worse than others. Without mature risk 
management, benchmarking may identify performance 
gaps but fail to explain the causes behind those gaps. 

The distribution in the result implied that some 
knowledge areas were still transitioning between Medium 
and High maturity, indicating that practices may be 
present but not yet fully institutionalized across all 
projects. Such variation is consistent with findings in 
construction maturity studies, where cost-related processes 
tend to mature faster due to regulatory and financial 
accountability requirements [27,48]. 

Table 49 further summarizes the maturity index, 
interpretation, weight index, and ranking of the nine 
knowledge areas. The ranking confirms that Cost 
Management ranked first with an Mi of 3.975 and Wi of 
0.117, followed by Quality Management with an Mi of 
3.872 and Wi of 0.114. This indicates that the strongest 
maturity areas were those directly associated with 
measurable outputs, compliance, budget control, and 
quality requirements. This result implies that construction 
organizations in the study were more mature in areas 
where performance can be easily quantified and audited. 
This observation supports previous studies indicating that 
public sector construction projects often emphasize cost, 
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quality, and scope control due to audit and regulatory 
pressures, while softer domains such as communication 
and risk management receive comparatively less attention 
[18]. 

Table 49. Summary of Maturity and Rankings (Cooke-Davies & 
Arzymanow, 2003; Crawford, 2015) 

Knowledge Area Mi Wi Rank 
Cost Management 3.975 0.117 1 

Quality Management 3.872 0.114 2 
Integration Management 3.850 0.113 3 

Scope Management 3.842 0.113 4 
Time Management 3.775 0.111 5 

Human Resource Management 3.711 0.109 6 
Communication Management 3.679 0.108 7 

Procurement Management 3.667 0.108 8 
Risk Management 3.661 0.108 9 

 
The ranking of Quality Management as second is an 

important contribution to the study because it confirms 
that quality-related practices were already relatively strong 
among the respondents. Since the study examines 
benchmarking in relation to construction project quality 
management, this result suggests that quality management 
can serve as one of the strongest entry points for 
benchmarking implementation. Organizations may begin 
benchmarking through quality compliance, corrective 
action records, quality assurance practices, and project 
inspection outcomes because these are already practiced at 
a high maturity level. 

The placement of Integration Management and Scope 
Management in the third and fourth ranks also supports 
the readiness of organizations for benchmarking. These 
areas provide structure, direction, and coordination in 
project implementation. Mature integration and scope 
management practices help ensure that project objectives, 
deliverables, responsibilities, and control mechanisms are 
properly defined. In the context of this study, these results 
suggest that benchmarking can be aligned with existing 
project management plans, work breakdown structures, 
and project control systems. 

On the other hand, the lower rankings of 
Communication Management, Procurement Management, 
and Risk Management reveal potential limitations. 
Although they were still interpreted as highly mature, their 
relatively lower scores indicate that these areas were less 
developed compared with cost, quality, and integration 
management. This finding contributes to the study by 
identifying the areas where benchmarking implementation 
may encounter practical barriers. Benchmarking requires 
communication, procurement data, risk records, and cross-
functional collaboration. Therefore, weaknesses in these 
areas may reduce the reliability, completeness, and 
usefulness of benchmarking results. 

Table 50 provides a more specific analysis by 
presenting the maturity indicators under each knowledge 
area. The highest-rated indicator was “Project Costs are 
monitored and controlled throughout execution” with an 
Mi of 4.000, followed by “Project Costs are properly 
budgeted and planned” with an Mi of 3.950. These results 
confirm the strong maturity of cost management. They 
indicate that respondents perceived cost planning and cost 
control as consistently practiced in their organizations. 

This contributes to the study by showing that financial 
data may be one of the most reliable sources for 
benchmarking because cost-related processes are already 
well-established. 

Table 50. Maturity Indicators Summary of Maturity Index   

Variable Mi Interpretation 
Projects Costs are monitored and 
controlled throughout execution. 4.000 High Maturity 

Projects Costs are properly budgeted and 
planned 3.950 High Maturity 

Project activities and required resources 
are clearly defined. 3.933 High Maturity 

Corrective actions are implemented to 
address quality issues. 3.917 High Maturity 

Project Quality Management Plans are 
developed and implemented. 3.867 High Maturity 

Structured project closure processes are 
practiced and documented. 3.867 High Maturity 

The organization develops comprehensive 
Project Management Plans. 3.850 High Maturity 

The organization effectively implements 
Project Management Plans during 
execution. 

3.850 High Maturity 

Quality Assurance processes are applied 
consistently in projects. 3.833 High Maturity 

Work Breakdown Structure (WBS) are 
developed and used for planning and 
control. 

3.817 High Maturity 

Project teams are effectively developed 
and managed to improve performance. 3.800 High Maturity 

Project Schedules are developed with 
defined durations and milestones 3.800 High Maturity 

Project Risks are identified and 
documented. 3.767 High Maturity 

Project Schedules are monitored and 
controlled against baseline plans. 3.750 High Maturity 

There is a formal process for acquiring 
and assigning project staff. 3.733 High Maturity 

Project performance is regularly 
monitored and reported 3.733 High Maturity 

Project issues are systematically tracked 
and managed. 3.717 High Maturity 

Procurement processes are standardized 
and consistently implemented 3.717 High Maturity 

Procurement planning is conducted 
during early stages of the project 3.650 High Maturity 

Risk Responses and mitigation strategies 
are developed and implemented 3.633 High Maturity 

Communication plans are developed to 
address stakeholder needs. 3.633 High Maturity 

Project information is effectively 
distributed to stakeholders. 3.633 High Maturity 

Contracts are effectively managed from 
execution to closure. 3.633 High Maturity 

Project Management competencies are 
demonstrated in practice. 3.600 High Maturity 

Project Management competencies are 
demonstrated in practice. 3.600 High Maturity 

 
Another highly rated indicator was “Project activities 

and required resources are clearly defined” with an Mi of 
3.933. This result supports the maturity of scope and 
planning processes. It shows that organizations were 
generally capable of identifying project activities and 
resource requirements before implementation. This is 
important because benchmarking depends on the 
comparability of projects. If activities and resources are 
clearly defined, it becomes easier to compare productivity, 
cost efficiency, time performance, and quality compliance 
across projects. 

The indicator “Corrective actions are implemented to 
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address quality issues” obtained an Mi of 3.917, which 
reflects strong maturity in responding to quality problems. 
This is significant because corrective action is a key part 
of continuous improvement. For benchmarking, the ability 
to document and implement corrective actions is 
important because it allows organizations to learn from 
performance gaps and apply improvements in future 
projects. This result suggests that the organizations 
already had mechanisms for addressing deficiencies, 
which can support the development of benchmarking-
based improvement strategies. 

However, the lower-rated indicators also provide 
important insights. “Project Risks are continuously 
monitored and controlled” obtained the lowest Mi of 
3.583, while “Project Management competencies are 
demonstrated in practice” obtained an Mi of 3.600. These 
results suggest that while risk identification and project 
procedures exist, continuous monitoring, competency 
application, and proactive decision-making may not be 
equally strong. This is relevant because benchmarking 
requires not only data collection but also professional 
judgment, technical competence, and the ability to 
interpret performance differences. If competencies and 
risk monitoring are weaker, organizations may struggle to 
convert benchmarking results into effective management 
actions. 

Similarly, the indicators related to communication, such 
as “Communication plans are developed to address 
stakeholder needs” and “Project information is effectively 
distributed to stakeholders,” both obtained an Mi of 3.633. 
Although still classified as high maturity, these scores 
were among the lower indicators. This suggests that 
communication processes may exist but may not yet be 
fully optimized. In benchmarking implementation, this is a 
critical issue because performance data must be shared, 
discussed, and understood by stakeholders. Weak 
communication may limit the usefulness of benchmarking, 
especially when results need to be translated into policy, 
training, or project-level improvements. 

The lower score for contract management, with an Mi 
of 3.633, also highlights an area for improvement. 
Contracts influence quality requirements, work standards, 
accountability, and project delivery obligations. If contract 
management is not consistently mature from execution to 
closure, benchmarking may be affected because contract 
performance data may be incomplete or inconsistently 
documented. This result contributes to the study by 
showing that procurement and contract-related records 
should be strengthened to support reliable benchmarking. 

Overall, the results from Figure 4.3 and Tables 4.3 to 
4.5 indicated that project management maturity was 
generally high but unevenly distributed across knowledge 
areas and indicators. This contrast suggested that while 
operational systems were well-established, integrative, 
anticipatory, and human-centered processes require further 
development. This finding is consistent with recent studies 
emphasizing that maturity in construction organizations is 
often driven by execution efficiency rather than strategic 
capability, limiting continuous improvement and 
innovation [52,59].  

The contribution of these findings to the study is 
significant. First, the results establish that organizations in 
Cagayan de Oro City have an existing maturity foundation 

that can support benchmarking implementation. Second, 
the findings identify which areas are most ready for 
benchmarking, particularly cost and quality management. 
Third, the results reveal maturity gaps that may become 
barriers to benchmarking, especially in communication, 
risk management, procurement, and human resource 
competencies. Therefore, the maturity assessment does not 
only describe the current level of project management 
practice; it also explains the organizational readiness and 
limitations that affect the implementation of 
benchmarking for construction project quality 
management. This supports the broader direction of the 
study, which aims to measure maturity, assess stakeholder 
perceptions, and rank barriers to benchmarking 
implementation in the local construction industry. 

4.3. Stakeholders’ Perception on 
Benchmarking Implementation 

Figure 4.4 presents the Relative Importance Index 
values of the perceived benefits of benchmarking 
implementation. The results show that all indicators 
obtained high RII values ranging from 0.793 to 0.883, 
indicating that stakeholders generally had a strong positive 
perception of benchmarking as a useful tool for improving 
construction project performance. Since all indicators fell 
within a high contribution range, the findings suggest that 
respondents recognized benchmarking not merely as a 
documentation activity, but as a management approach 
that can support monitoring, coordination, efficiency, 
decision-making, quality improvement, and cost-related 
controls. 

The highest-rated indicator was “Strengthens 
performance monitoring, compliance, and standardized 
reporting systems” with an RII of 0.883. This result is 
highly relevant to the study because benchmarking 
depends on the availability of measurable, comparable, 
and consistently reported performance data. In 
construction project quality management, performance 
monitoring and standardized reporting are essential 
because they allow organizations to track whether projects 
meet planned cost, time, quality, and compliance 
requirements. The high ranking of this indicator implies 
that stakeholders viewed benchmarking primarily as a 
mechanism for improving accountability and transparency. 
This is especially important in government-related 
construction projects, where documentation, compliance, 
and reporting are central to project evaluation and audit 
requirements. 

This result contributes to the study by confirming that 
stakeholders see benchmarking as strongly aligned with 
existing control-oriented practices. Since the previous 
maturity results showed that organizations were already 
relatively mature in cost, quality, and integration 
management, the high perception of benchmarking in 
performance monitoring suggests that benchmarking can 
be introduced through existing reporting and compliance 
systems. In other words, benchmarking may be more 
acceptable to stakeholders when it is linked to processes 
they already recognize, such as monitoring reports, 
compliance checks, quality documentation, and 
standardized project evaluation. 
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Figure 5. Relative Importance Index (RII) values for Stakeholders’ Perception 

The second-ranked indicator was “Improves 
collaboration and coordination among project 
stakeholders” with an RII of 0.870. This finding is 
significant because construction projects involve multiple 
actors, including clients, designers, engineers, contractors, 
suppliers, inspectors, and end-users. Benchmarking can 
improve collaboration by providing a common basis for 
comparing performance and identifying areas that require 
improvement. When stakeholders use shared indicators 
and standardized data, coordination becomes more 
objective and less dependent on informal communication. 
This result is relevant to the study because the successful 
implementation of benchmarking requires cooperation 
among agencies, project teams, and other construction 
stakeholders. 

The high ranking of collaboration and coordination also 
addresses one of the weaker areas observed in the maturity 
assessment, where communication management ranked 
relatively lower compared with cost and quality 
management. This means that although communication 
systems may not be the strongest maturity area, 
stakeholders still recognize benchmarking as a possible 
way to improve coordination. Therefore, benchmarking 
may serve not only as a measurement tool but also as a 
coordination framework that helps align different 
stakeholders toward common project performance goals. 

The third-ranked indicators were “Improves overall 
process efficiency in project implementation” and 
“Enhances decision-making effectiveness in project 
management,” both with an RII of 0.863. These results 
indicate that stakeholders believed benchmarking could 
improve how projects are implemented and managed. 
Process efficiency is important in construction because 
delays, rework, duplication of tasks, unclear workflows, 
and poor documentation can affect project outcomes. 
Benchmarking allows organizations to compare existing 
processes against better-performing practices, helping 
them identify inefficiencies and adopt improvements. 

The result on decision-making is equally important 
because benchmarking provides evidence-based 
information that can guide project managers, engineers, 
and decision-makers. Instead of relying only on 
experience or routine procedures, benchmarking 
encourages the use of data, performance trends, and 
comparative results. This contributes directly to the study 
because one of the main purposes of benchmarking is to 
support continuous improvement through informed 
decisions. The high perception score suggests that 
stakeholders were aware that benchmarking can help 
management identify what works, what needs 
improvement, and where resources should be prioritized. 

The fourth-ranked indicators were “Enhances the 
quality of project outputs” and “Enhances the accuracy 
and timeliness of cost estimation by the end of the design 
phase,” both with an RII of 0.853. These results are highly 
relevant because the study focuses on benchmarking in 
relation to construction project quality management. The 
high score for quality improvement suggests that 
stakeholders believed benchmarking can contribute to 
better project outputs by encouraging comparison with 
standards, best practices, and performance targets. This 
implies that benchmarking may help organizations 
identify quality gaps and implement corrective actions 
more systematically. 

The high score for cost estimation accuracy also reflects 
the importance of reliable cost planning in construction 
projects. Accurate and timely cost estimation during the 
design phase helps reduce budget overruns, improves 
financial planning, and supports better project control. This 
finding connects strongly with the maturity result where 
cost management ranked highest among the knowledge 
areas. Together, these findings suggest that cost-related 
processes may be one of the strongest entry points for 
benchmarking implementation because stakeholders already 
recognize their importance and organizations already 
demonstrate high maturity in this area. 
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The fifth-ranked indicator was “Promotes the adoption 
of technology and innovative practices in project 
management” with an RII of 0.850. This result shows that 
stakeholders perceived benchmarking as a driver of 
innovation. By comparing current practices with better-
performing organizations or standards, benchmarking can 
expose gaps in existing methods and encourage the 
adoption of digital tools, improved systems, and modern 
project management techniques. This is important because 
construction quality management increasingly depends on 
accurate data collection, digital documentation, scheduling 
tools, cost monitoring systems, and performance 
dashboards. 

This finding contributes to the study by showing that 
benchmarking is not limited to traditional compliance 
monitoring. It also has the potential to support 
modernization and innovation in project management. 
However, since this indicator ranked only fifth, it suggests 
that stakeholders may still view technology adoption as a 
secondary benefit compared with more immediate 
outcomes such as monitoring, coordination, and efficiency. 
This implies that technology may need to be framed as a 
practical support system for benchmarking rather than as a 
separate innovation agenda. 

The 6th to 7th ranked indicators show that stakeholders 
perceived benchmarking as highly useful in improving 
operational efficiency and organizational capability. The 
6th-ranked indicators, improving resource efficiency and 
asset management accuracy and increasing productivity at 
both task and project levels both obtained an RII of 0.847, 
indicating that benchmarking can help organizations 
identify more efficient ways of using labor, materials, 
equipment, and project assets. The 7th-ranked indicators, 
improving staff competency and skills development and 
improving contingency planning for cost control, both 
with an RII of 0.843, suggest that benchmarking was also 
seen as a tool for learning, capability-building, and better 
financial preparedness. These findings imply that 
stakeholders recognized benchmarking not only as a 

reporting mechanism but also as a practical approach for 
improving work performance, developing personnel, and 
supporting more informed cost-control decisions. 

The 8th to 10th ranked indicators reflect benefits that 
were still positively perceived but considered less 
immediate or more dependent on other project conditions. 
Supporting on-time project completion ranked 8th with an 
RII of 0.833, showing that benchmarking may help 
improve schedule performance, although timely 
completion is also affected by procurement, site 
conditions, contractor performance, and project changes. 
Supporting the development of financial risk management 
strategies ranked 9th with an RII of 0.830, indicating that 
benchmarking can support better risk-based financial 
planning through comparative cost and performance data. 
Meanwhile, reducing operation and maintenance costs 
ranked 10th with an RII of 0.800, suggesting that 
stakeholders recognized its long-term value, although this 
benefit may be less visible during project implementation. 
Overall, these rankings indicate that benchmarking was 
strongly valued for resource use, productivity, competency 
development, contingency planning, schedule support, 
financial risk management, and lifecycle cost efficiency, 
but these were viewed as secondary to the more 
immediate benefits of monitoring, compliance, 
coordination, and decision-making. 

Table 51 supports these findings by showing the 
distribution of responses across the Likert scale categories. 
Most indicators received high combined scores under 
Strongly Agree and Agree, which confirms strong 
stakeholder acceptance of benchmarking benefits. The 
highest total score was observed for performance 
monitoring, compliance, and standardized reporting 
systems with a total weighted score of 265 out of 300, 
followed by collaboration and coordination with 261, and 
both process efficiency and decision-making effectiveness 
with 259. These results reinforce the interpretation that 
stakeholders most strongly associate benchmarking with 
measurable, visible, and management-oriented benefits.  

Table 51. Perceived benefits of benchmarking ranked by mean score 

Indicators SA*5 A*4 Ne*3 D*2 SD*2 TOTAL A*N 
Improves resource efficiency and asset management accuracy. 110 120 24 0 0 254 300 
Enhances the accuracy and timeliness of cost estimation by the end of the design phase. 110 128 18 0 0 256 300 
Reduces design revisions and variation orders. 70 120 48 0 0 238 300 
Improves collaboration and coordination among project stakeholders. 135 108 18 0 0 261 300 
Contributes to the reduction of operation and maintenance costs. 85 112 39 4 0 240 300 
Supports on-time project completion. 100 120 30 0 0 250 300 
Increases productivity at both task and project levels. 125 96 33 0 0 254 300 
Improves overall process efficiency in project implementation. 135 100 24 0 0 259 300 
Enhances the quality of project outputs. 125 108 21 2 0 256 300 
Improves staff competency and skills development. 110 116 27 0 0 253 300 
Promotes the adoption of technology and innovative practices in project management. 115 116 24 0 0 255 300 
Strengthens performance monitoring, compliance, and standardized reporting systems. 140 116 9 0 0 265 300 
Supports the development of financial risk management strategies. 100 116 33 0 0 249 300 
Improves contingency planning for cost control. 100 132 21 0 0 253 300 
Enhance decision-making effectiveness in project management. 130 112 15 2 0 259 300 

 
At the same time, Table 51 also shows that some 

indicators received more neutral responses, particularly 
design revisions and variation orders, operation and 
maintenance costs, financial risk management strategies, 
and productivity-related outcomes. This suggests that 

while respondents generally believed in the value of 
benchmarking, they may have been less certain about 
benefits that are indirect, long-term, or dependent on other 
project management systems. This pattern is important 
because it shows that stakeholder perception is strongest 
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when benchmarking is linked to immediate project control 
functions, but weaker when it is linked to lifecycle 
performance, risk strategy, or design-stage improvements. 

Overall, Table 52 provides a prioritized view of the 
perceived benefits of benchmarking. The results indicate 
that stakeholders valued benchmarking most for 
monitoring, compliance, reporting, coordination, 
efficiency, and decision-making. These benefits are 
directly connected to the needs of construction project 
quality management because they support transparency, 
consistency, accountability, and systematic improvement. 
The high ranking of these indicators suggests that 
benchmarking can be positioned as a practical tool for 
strengthening existing project management systems rather 
than as an additional administrative burden.  

Table 52. Relative Importance Index (RII) Result and Ranking 

Indicators RII Rank 
Strengthens performance monitoring, compliance, 
and standardized reporting systems. 0.883 1 

Improves collaboration and coordination among 
project stakeholders. 0.870 2 

Improves overall process efficiency in project 
implementation. 0.863 3 

Enhance decision-making effectiveness in project 
management. 0.863 3 

Enhances the quality of project outputs. 0.853 4 
Enhances the accuracy and timeliness of cost 
estimation by the end of the design phase. 0.853 4 

Promotes the adoption of technology and 
innovative practices in project management. 0.850 5 

Improves resource efficiency and asset 
management accuracy. 0.847 6 

Increases productivity at both task and project 
levels. 0.847 6 

Improves staff competency and skills development. 0.843 7 
Improves contingency planning for cost control. 0.843 7 
Supports on-time project completion. 0.833 8 
Supports the development of financial risk 
management strategies. 0.830 9 

Contributes to the reduction of operation and 
maintenance costs. 0.800 10 

Reduces design revisions and variation orders. 0.793 11 
 
The results indicate that stakeholders had a strong and 

positive perception of benchmarking implementation. 
However, the ranking pattern also reveals that 
benchmarking was perceived more strongly as a 
performance monitoring and management control tool 
than as a fully developed strategic improvement system. 
This means that in the current local construction context, 
stakeholders may be more ready to adopt benchmarking 
for reporting, compliance, coordination, and decision-
making, while broader applications such as innovation, 
lifecycle cost reduction, risk strategy, and design 
improvement may require further orientation, training, and 
institutional support. 

These findings contribute directly to the objectives of 
the study. First, they confirm that stakeholders recognize 
the relevance of benchmarking in improving construction 
project quality management. Second, they identify which 
benchmarking benefits are most valued by construction 
professionals, particularly those related to monitoring, 
compliance, coordination, efficiency, and decision-making. 
Third, they reveal areas where stakeholder understanding 
may still be developing, especially in relation to long-term 

cost reduction, financial risk management, and reduction 
of design revisions. Therefore, the results provide an 
important basis for recommending a benchmarking 
framework that begins with strong, visible, and accepted 
functions, then gradually expands toward strategic learning, 
innovation, and continuous improvement. This pattern 
suggested that benchmarking is currently understood more 
as a compliance and performance monitoring tool rather 
than as a comprehensive system for continuous 
improvement and long-term organizational development. 
This is consistent with studies indicating that benchmarking 
adoption in developing construction sectors often begins 
with control-oriented applications before evolving into 
strategic learning mechanisms [35,93]. 

4.4. Identification of Key Barriers to 
Benchmarking Implementation 

This section presented the identification and 
prioritization of key barriers affecting the implementation 
of benchmarking practices in the construction industry of 
Cagayan de Oro City. The analysis utilized the Fuzzy 
Analytic Hierarchy Process (FAHP) to account for 
uncertainty and variability in expert judgments, as 
discussed in Chapter 2. The results were organized into 
three main components: (1) fuzzy pairwise comparison 
results, (2) consistency testing, and (3) final weights and 
rankings of barriers. 

4.4.1. Fuzzy Pairwise Comparison Results for Barriers 
The fuzzy pairwise comparison results provided a 

structured quantification of expert judgments regarding 
the relative importance of barriers to benchmarking 
implementation. By integrating fuzzy logic into the 
Analytic Hierarchy Process, the study effectively captured 
the uncertainty and subjectivity inherent in human 
decision-making, which is particularly relevant in 
construction environments characterized by incomplete 
information and varying expert perspectives. This 
methodological approach enhances the robustness of the 
prioritization process and ensures that the resulting 
weights reflect realistic industry conditions rather than 
rigid deterministic values. 

In the context of this study, the use of FAHP was 
consistent with recent construction management research, 
which emphasized the importance of handling ambiguity 
in expert-based evaluations [1,3]. This implied that the 
derived weights were not merely mathematical outputs but 
represent consensus-driven insights grounded in actual 
professional experience within the Cagayan de Oro 
construction sector. 

4.4.2. Fuzzy Pairwise Comparison Results for Barriers 
Dimensions 

Table 53 shows the transformed aggregated fuzzy 
pairwise comparison matrix for the five main barrier 
dimensions. Among the dimensions, Quality obtained the 
highest weight of 0.402, followed by Human Capital with 
0.229, Economic-Political with 0.197, Technology with 
0.123, and Stakeholder Satisfaction with 0.050. This result 
indicates that quality-related barriers were perceived as 
the most critical constraint to benchmarking 
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implementation. Since benchmarking depends on the 
comparison of performance standards, quality indicators, 
and documented project outcomes, weak or inconsistent 

quality management practices can directly limit the ability 
of organizations to conduct meaningful benchmarking.  

Table 53. Perceived benefits of benchmarking ranked by mean score 

 D1 D2 D3 D4 D5 Wi 
D1 1 1 1 2 8/9 3 5/9 4 1/6 3 3/4 4 4/9 5 1/7 4 1/9 4 3/4 5 3/7 2 3/8 3 3 5/9 0.402 
D2 1/4 2/7 1/3 1 1 1 2 1/5 2 2/3 3 1/6 3 3 3/5 4 1/4 1 4/7 2 2 1/3 0.229 
D3 1/5 2/9 1/4 1/3 3/8 1/2 1 1 1 2 5/8 3 3 4/7 1/3 2/5 1/2 0.123 
D4 1/5 1/5 1/4 1/4 2/7 1/3 2/7 1/3 3/8 1 1 1 1/4 1/4 1/3 0.050 
D5 2/7 1/3 3/7 3/7 1/2 2/3 2 2 4/7 3 1/7 3 1/8 3 5/7 4 1/4 1 1 1 0.197 

 
The dominance of the Quality dimension contributes 

significantly to the study because it confirms that 
benchmarking implementation is strongly dependent on 
the maturity of existing quality management systems. 
Even if organizations recognize the value of 
benchmarking, it cannot be implemented effectively 
without clear standards, quality monitoring procedures, 
documented corrective actions, and measurable 
performance indicators. This supports the overall direction 
of the study, which focuses on construction project quality 
management as the foundation for benchmarking. The 
result implies that before benchmarking can become a 
regular practice, organizations must strengthen the 
systems that define, measure, monitor, and improve 
project quality. 

The second highest dimension was Human Capital with 
a weight of 0.229. This result shows that workforce 
capability, technical expertise, professional preparation, 
and training are also major barriers to benchmarking. 
Benchmarking is not only a system-based activity; it also 
requires personnel who can collect reliable data, interpret 
performance results, compare practices, and recommend 
improvements. Therefore, limited technical knowledge or 
insufficient training can reduce the effectiveness of 
benchmarking even when quality systems and tools are 
available. This finding contributes to the study by showing 
that benchmarking readiness is both organizational and 
human-centered. 

The Economic-Political dimension ranked third with a 
weight of 0.197, indicating that external institutional 
support, policies, regulations, and funding also influence 
benchmarking implementation. This result is important 
because construction projects, especially those connected 
to the public sector, are strongly affected by government 
requirements, budget allocation, procurement rules, and 
regulatory frameworks. The ranking suggests that even if 
organizations are internally ready, benchmarking may still 
be difficult to sustain without enabling policies, sufficient 
funding, and institutional support from governing bodies. 

The Technology dimension ranked fourth with a weight 
of 0.123. This indicates that technological barriers were 
recognized but were not considered as critical as quality, 
human capital, and economic-political factors. This 
finding implies that technology is a supporting mechanism 
rather than the primary barrier. Digital tools, data systems, 
and integrated platforms can improve benchmarking, but 
they cannot replace the need for clear quality standards, 
competent personnel, and institutional support. Therefore, 
technology should be viewed as an enabler of 
benchmarking rather than the starting point of 
implementation. 

The lowest-ranked dimension was Stakeholder 
Satisfaction, with a weight of 0.050. This does not mean 
that stakeholder concerns are unimportant. Rather, it 
suggests that stakeholder-related issues were perceived as 
less critical compared with internal quality systems, 
human capacity, and institutional constraints. Stakeholder 
dissatisfaction may occur as a result of weak 
communication, poor project delivery, or inconsistent 
quality outcomes, but the FAHP results indicate that these 
are likely consequences of deeper organizational and 
system-level barriers. This contributes to the study by 
clarifying that the main obstacles to benchmarking are 
rooted more in systems, competencies, and governance 
than in stakeholder perception alone 

4.4.4. Fuzzy Pairwise Comparison Results for Barriers 
under Quality 

Table 54 presents the FAHP results for barriers under 
the Quality dimension. Among the quality-related factors, 
the highest local weight was assigned to CSF3 with 0.423, 
followed by CSF1 with 0.326, and CSF2 with 0.251. This 
result suggests that the most influential quality-related 
barrier was the factor represented by CSF3, which carried 
the greatest relative importance within the quality 
dimension. In the final ranking table, this is reflected by 
the highest-ranked barrier, “Inadequate training and 
seminars on quality management,” with a global weight of 
0.220. This indicates that the lack of continuous training 
and seminar exposure is the most critical barrier to 
benchmarking implementation. 

This finding is highly relevant because benchmarking 
requires personnel to understand quality standards, 
performance indicators, measurement systems, and 
improvement methods. Without sufficient training, 
employees may treat benchmarking as an additional 
compliance task rather than as a continuous improvement 
process. The result implies that quality management 
training should be prioritized because it directly affects the 
ability of personnel to implement, interpret, and sustain 
benchmarking practices. It also suggests that strengthening 
technical capacity in quality management may produce the 
greatest improvement in benchmarking readiness.  

The lower weights of CSF1 and CSF2 suggested that 
while these factors contributed to the problem, they are 
less critical than systemic deficiencies. Therefore, priority 
should be given to strengthening process standardization 
and quality control mechanisms. This implied that 
benchmarking cannot be effectively implemented without 
first institutionalizing quality management systems. This 
is consistent with Total Quality Management (TQM) 
principles, where structured processes and continuous 
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monitoring are prerequisites for performance comparison 
and improvement [59]. 

4.4.5. Fuzzy Pairwise Comparison Results for Barriers 
under Human Capital 

Table 55 presents the FAHP results for the Human 
Capital dimension. The highest local weight was assigned 
to CSF4 with 0.391, followed by CSF5 with 0.357, and 
CSF6 with 0.252. In the final ranking, the major human 
capital barriers were “Lack of technical knowledge and 
expertise” and “Lack of professional preparation and 
qualifications.” These ranked third and fifth overall, with 
global weights of 0.118 and 0.111, respectively. This 
indicates that competency-related limitations were among 
the most critical barriers to benchmarking implementation. 

The ranking of human capital barriers is important 
because benchmarking relies heavily on the ability of 
professionals to understand project data, compare 
performance, and translate findings into improvement 
actions. If personnel lack technical knowledge or 
professional preparation, benchmarking results may be 
misinterpreted or underutilized. This contributes to the 
study by emphasizing that benchmarking implementation 

should not focus only on frameworks and indicators, but 
also on capacity-building, professional development, and 
skills enhancement among project personnel. This implied 
that the lack of human capital development significantly 
limits the ability of organizations to adopt benchmarking 
practices, even when systems and tools were available. 
Studies emphasize that knowledge and competency gaps 
are among the most critical barriers to adopting advanced 
project management practices [29,70]. 

4.4.6. Fuzzy Pairwise Comparison Results for Barriers 
under Technology 

Table 56 presents the results for the Technology 
dimension. The highest local weight was assigned to 
CSF8 with 0.420, followed by CSF9 with 0.327, and 
CSF7 with 0.252. In the final ranking, the technology-
related barriers included “Data security issues” and “Weak 
integration of data systems,” which ranked seventh and 
eighth overall, with global weights of 0.067 and 0.056, 
respectively. These results indicate that technology-related 
concerns were relevant but secondary compared with 
quality, human capital, and institutional barriers. 

Table 54. Transformed Aggregated Fuzzy Pairwise Comparison Matrix for Barriers under Quality 

CSFs CSF1 CSF2 CSF3 Wi 
CSF1 1 1 1 1 1/4 1 2/5 1 5/8 3/5 2/3 3/4 0.326 
CSF2 5/8 5/7 4/5 1 1 1 4/7 2/3 7/9 0.251 
CSF3 1 1/3 1 1/2 1 2/3 1 2/7 1 1/2 1 3/4 1 1 1 0.423 

Table 55. Transformed Aggregated Fuzzy Pairwise Comparison Matrix for Barriers under Human Capital 

CSFs CSF4 CSF5 CSF6 Wi 
CSF4 1 1 1 1 3/7 1 2/3 2 1 1 1/9 1 1/4 0.391 
CSF5 1/2 3/5 5/7 1 1 1 1 3/5 1 6/7 2 1/7 0.357 
CSF6 4/5 8/9 1 1/2 1/2 5/8 1 1 1 0.252 

Table 56. Transformed Aggregated Fuzzy Pairwise Comparison Matrix for Barriers under Technology 

CSFs CSF7 CSF8 CSF9 Wi 
CSF7 1 1 1 3/4 6/7 1 1/2 1/2 5/8 0.252 
CSF8 1 1 1/6 1 3/8 1 1 1 1 4/7 1 6/7 2 1/7 0.420 
CSF9 1 4/7 1 6/7 2 1/5 1/2 1/2 2/3 1 1 1 0.327 
 
The result is still significant because benchmarking 

requires accurate, accessible, and secure data. Weak 
integration of data systems can make it difficult to 
consolidate information from cost, schedule, quality, 
procurement, and risk management processes. Data 
security concerns may also discourage organizations from 
sharing project information or developing centralized 
benchmarking databases. Therefore, while technology was 
not the most dominant barrier, it remains an important 
support area. This implies that future benchmarking 
systems should include secure data management, 
standardized digital templates, and integrated reporting 
platforms. This implied that without adequate 
technological infrastructure, benchmarking processes 
become inefficient and difficult to sustain. However, 
technology alone is not sufficient, as it must be supported 
by organizational readiness and skilled personnel 
[52].This suggested that technological limitations, 

particularly in terms of system integration and 
functionality, were significant constraints. As highlighted 
in Chapter 2, benchmarking increasingly relies on digital 
tools for data collection and analysis. 

4.4.7. Fuzzy Pairwise Comparison Results for Barriers 
under Stakeholder Satisfaction 

Table 57 presents the results for Stakeholder 
Satisfaction barriers. The weights were relatively close, 
with CSF10 = 0.365, CSF12 = 0.323, and CSF11 = 0.312. 
This close distribution suggests that stakeholder-related 
barriers were interconnected and did not have one 
overwhelmingly dominant factor. In the final ranking, the 
stakeholder-related barriers were “Lack of management 
and leadership support” and “Lack of organizational 
communication,” which ranked ninth and tenth overall, 
with global weights of 0.026 and 0.024, respectively. 
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Table 57. Transformed Aggregated Fuzzy Pairwise Comparison Matrix for Barriers under Stakeholder Satisfaction 

CSFs CSF10 CSF11 CSF12 Wi 
CSF10 1 1 1 7/8 1 1 1 1/6 1 3/8 1 5/9 0.365 
CSF11 1 1 1 1/7 1 1 1 5/7 5/6 1 0.312 
CSF12 2/3 3/4 6/7 1 1 1/5 1 2/5 1 1 1 0.323 

 
The close range of values suggested that stakeholder-

related barriers were interconnected and collectively 
influenced benchmarking implementation. However, the 
relatively low overall weight of the stakeholder 
satisfaction dimension (Wi = 0.050) indicated that these 
factors were not perceived as primary constraints 
compared to quality management and human capital 
issues. This implies that stakeholder-related challenges 
were likely secondary effects of deeper organizational and 
systemic limitations rather than independent drivers of 
benchmarking failure. 

Although these barriers ranked lower, their relevance 
should not be overlooked. Leadership support and 
communication are necessary for sustaining benchmarking 
practices. Management must provide direction, allocate 
resources, encourage participation, and ensure that 
benchmarking results are acted upon. Likewise, 
communication is needed to share performance results, 
coordinate among project participants, and build 
acceptance of benchmarking. Their lower ranking 
suggests that stakeholders viewed these barriers as less 
urgent compared with quality training, technical expertise, 
and government support, but they remain important for 
long-term implementation. 

This finding is consistent with construction 
management literature, which emphasizes that stakeholder 
satisfaction is often an outcome of effective internal 
processes rather than a standalone determinant of project 
performance [93]. In environments where project 
management systems, communication structures, and 
quality processes are not fully institutionalized, 
stakeholder dissatisfaction tends to emerge as a 
consequence rather than a root cause. 

Furthermore, the relatively balanced weights among 
CSF10, CSF11, and CSF12 suggested that no single 
stakeholder-related issue dominates, indicating that these 
barriers operate collectively. This aligns with recent 
studies highlighting that stakeholder engagement 
challenges in construction projects are typically 
multifaceted, involving communication gaps, leadership 

limitations, and misalignment of expectations [35,70]. 

4.4.8. Fuzzy Pairwise Comparison Results for Barriers 
under Economic-Political 

Table 58 presents the results for the Economic-Political 
dimension. The highest local weight was assigned to 
CSF13 with 0.506, followed by CSF14 with 0.323, and 
CSF15 with 0.171. In the final ranking, the economic-
political barriers were “Insufficient support from the 
government,” ranked fourth with a global weight of 0.116, 
and “Financial and budgetary limitations,” ranked sixth 
with a global weight of 0.080. This indicates that external 
support and funding conditions strongly influence 
benchmarking implementation. 

The ranking of government support as the fourth overall 
barrier is particularly relevant in the context of Cagayan 
de Oro City’s construction industry, where public-sector 
projects and government-led infrastructure activities form 
an important part of the local construction environment. 
Benchmarking requires policy direction, standard 
guidelines, institutional encouragement, and possibly 
inter-agency coordination. Without government support in 
the form of policies, codes, regulations, or benchmarking 
requirements, organizations may lack motivation or 
authority to adopt benchmarking consistently. This 
contributes to the study by showing that benchmarking 
should not only be recommended at the organizational 
level but should also be supported by institutional 
mechanisms. 

The significantly higher weight of CSF13 indicated that 
insufficient government support was the most critical 
external barrier. This aligned with the findings in Chapter 1, 
which emphasized the absence of structured benchmarking 
frameworks and policy incentives in the local context. This 
implied that benchmarking implementation was not solely 
dependent on organizational readiness but also requires 
strong institutional support. This finding is supported by 
studies highlighting that policy frameworks and 
government incentives are critical drivers of 
benchmarking adoption in public sector projects [1]. 

Table 58. Transformed Aggregated Fuzzy Pairwise Comparison Matrix for Barriers under Economic-Political 

CSFs CSF13 CSF14 CSF15 Wi 
CSF13 1 1 1 2 2 2/5 2 5/7 2 2 1/4 2 5/9 0.506 
CSF14 3/8 3/7 1/2 1 1 1 1 4/5 2 1/5 2 4/7 0.323 
CSF15 2/5 4/9 1/2 2/5 1/2 5/9 1 1 1 0.171 

Table 59. Transformed Aggregated Fuzzy Pairwise Comparison Matrix for Barriers under Economic-Political 

Variables' Set Variables (n) Random Index (RI(n)) maxλ  Consistency Index (CI) Consistency Ratio (CR) 

Dimensions 5 1.12 5.287 0.072 0.064 
Quality 3 0.58 3.018 0.009 0.016 

Human Capital 3 0.58 3.072 0.036 0.062 
Technology 3 0.58 3.062 0.031 0.054 

Stakeholders Satisfaction 3 0.58 3.036 0.018 0.031 
Economic-Political 3 0.58 3.086 0.043 0.074 
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4.4.9. Consistency Ratios for Barriers 
Table 59 presents the consistency ratios of the pairwise 

comparison results. All computed CR values were below 
the acceptable threshold of 0.10, with the dimensions 
obtaining a CR of 0.064, quality 0.016, human capital 
0.062, technology 0.054, stakeholder satisfaction 0.031, 
and economic-political 0.074. These results indicate that 
the expert judgments were consistent and reliable. This is 
important because the validity of FAHP results depends 
on the logical consistency of the pairwise comparisons. 
Since all CR values passed the threshold, the resulting 
weights and rankings can be considered acceptable for 
interpretation and decision-making. The acceptable 
consistency values further imply that the experts’ 
evaluations were coherent across the different barrier 
dimensions and sub-factors. Thus, the succeeding 
prioritization of barriers can be treated as a dependable 
basis for identifying which constraints require the most 
immediate attention in benchmarking implementation. 

The consistency results strengthen the credibility of the 
study because they show that the experts did not provide 
random or contradictory judgments. Instead, their 
comparisons followed a logical pattern, allowing the study 
to derive meaningful priority weights. This supports the 
reliability of the final barrier rankings and provides 
confidence that the identified priorities reflect expert 
consensus. All computed CR values were below the 
acceptable threshold of 0.10, indicating that the judgments 
were consistent and reliable. This implied that the 
pairwise comparisons were logically sound and that the 
resulting weights can be confidently used for further 
analysis and decision-making. The consistency of the 
results strengthens the credibility of the FAHP method 

applied in this study. 

4.4.10. Final FAHP Weights and Ranking for Barriers 
Table 60 presents the final weights and rankings of the 

key barriers. The top-ranked barrier was “Inadequate 
training and seminars on quality management” with a 
global weight of 0.220, followed by “Lack of commitment 
of the quality management team” with 0.181, and “Lack 
of technical knowledge and expertise” with 0.118. These 
top three barriers show that the most critical challenges 
were internal, quality-focused, and human-centered. This 
means that the success of benchmarking implementation 
depends heavily on strengthening the people and systems 
responsible for quality management. 

The fourth-ranked barrier was “Insufficient support 
from the government” with a global weight of 0.116, 
followed by “Lack of professional preparation and 
qualifications” with 0.111, and “Financial and budgetary 
limitations” with 0.080. These results show that both 
internal competencies and external institutional support 
are necessary. Organizations may need trained personnel 
and committed quality teams, but they also need 
supportive policies, funding, and regulatory direction to 
sustain benchmarking. 

The lower-ranked barriers were “Data security issues” 
at seventh, “Weak integration of data systems” at eighth, 
“Lack of management and leadership support” at ninth, 
and “Lack of organizational communication” at tenth. 
Although these barriers had lower global weights, they 
still contribute to the overall difficulty of benchmarking 
implementation. Technology and communication issues 
may become more important once organizations begin to 
institutionalize benchmarking systems and share 
performance data across projects. 

Table 60. Weights and Rankings of Key Barriers 

Dim. Wi Factors 
Local 

Weights 
(LW) 

Global 
Weights 

(GW) 
Rank 

D1 0.402 
Inadequate training and seminars on quality management 0.549 0.220 1 

Lack of commitment of the quality management team 0.451 0.181 2 
D2 0.229 Lack of technical knowledge and expertise 0.517 0.118 3 
D5 0.197 Insufficient support from the government (providing required policies, codes, and regulations) 0.592 0.116 4 
D2 0.136 Lack of professional preparation and qualifications 0.483 0.111 5 
D5 0.197 Financial and budgetary limitations 0.408 0.080 6 

D3 0.123 
Data security issues 0.546 0.067 7 

Weak integration of data systems 0.454 0.056 8 

D4 0.050 
Lack of management and leadership support 0.521 0.026 9 

Lack of organizational communication 0.479 0.024 10 
 
Overall, the FAHP results indicate that benchmarking 

implementation in construction project quality 
management is primarily constrained by quality 
management capability, human capital readiness, and 
institutional support. The findings suggest that 
benchmarking should not begin with technology alone or 
with performance comparison alone. Instead, it should 
begin with strengthening quality management training, 
improving technical expertise, building commitment 
among quality management teams, and establishing 
government-supported policies and guidelines. These 
findings directly contribute to the study by identifying the 
most important barriers that must be addressed before 

benchmarking can be effectively adopted in the 
construction industry of Cagayan de Oro City. 

4.4.11. Integrated Implications of the Maturity, 
Perception, and Barrier Results 

The results of the maturity assessment, stakeholders’ 
perception, and FAHP barrier ranking collectively show 
that the construction organizations included in the study 
have a strong foundation for benchmarking 
implementation, but this readiness is not yet fully 
complete or evenly developed. The maturity assessment 
showed that all nine project management knowledge areas 
reached a High Maturity level, with Cost Management, 
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Quality Management, Integration Management, Scope 
Management, and Time Management obtaining the 
highest maturity values. This implies that organizations 
already have established practices in planning, budgeting, 
quality control, project coordination, and schedule 
management. These areas are important because 
benchmarking requires organized processes, measurable 
project information, and consistent documentation. 
Therefore, the high maturity result suggests that 
benchmarking is not starting from zero; rather, it can be 
introduced by building on existing project management 
systems already practiced by the organizations. 

The relationship among the three sets of results 
suggests that benchmarking implementation should follow 
a phased and capacity-based approach. Since Cost 
Management and Quality Management were among the 
most mature areas, and stakeholders also highly valued 
benchmarking for monitoring, compliance, cost estimation, 
and quality improvement, these areas can serve as the 
most practical starting points for benchmarking. Initial 
benchmarking activities may focus on project cost 
performance, quality compliance, corrective actions, 
standardized reporting, and project monitoring indicators. 
This would allow organizations to implement 
benchmarking in areas where they already have relatively 
strong systems and where stakeholders already see clear 
benefits. 

At the same time, the FAHP results show that this 
implementation should not proceed without addressing the 
critical barriers. The dominance of quality and human 
capital barriers implies that training, technical competency, 
and commitment from quality management teams must be 
strengthened first. Without these, benchmarking may 
become only a reporting exercise rather than a tool for 
improvement. This means that capacity-building programs, 
quality management seminars, benchmarking orientation, 
and technical training should be treated as necessary 
preparations before full implementation. The maturity 
results show that systems are present, but the FAHP 
results show that people and organizational commitment 
must be strengthened to make those systems useful for 
benchmarking. 

The role of government and institutional support also 
connects the three findings. The FAHP results ranked 
insufficient government support and financial and 
budgetary limitations as important barriers, while the 
stakeholder perception results showed that benchmarking 
was strongly associated with compliance and standardized 
reporting. This implies that benchmarking in the local 
construction industry may be more sustainable if 
supported by formal guidelines, standard indicators, 
policies, and reporting requirements. Since many 
construction projects are influenced by public-sector 
procedures, institutional support can help convert 
benchmarking from an optional practice into a recognized 
project management requirement. This would also help 
address inconsistencies in communication, procurement, 
and risk management identified in the maturity assessment. 

The results also imply that technology should be 
introduced as a support mechanism, not as the first 
solution. Technology-related barriers ranked lower than 
quality, human capital, and economic-political barriers, 
but they remain relevant because benchmarking requires 

accurate, secure, and integrated project data. This connects 
with the stakeholder perception result where technology 
adoption ranked positively but not at the top. Therefore, 
digital tools, dashboards, databases, and integrated 
reporting systems should be introduced after basic quality 
standards, staff competencies, and institutional procedures 
are strengthened. Technology can improve benchmarking 
efficiency, but it cannot compensate for weak training, 
poor commitment, or unclear quality processes. 

Overall, the three results support one main implication: 
Cagayan de Oro City’s construction industry has the basic 
maturity and stakeholder acceptance needed for 
benchmarking, but implementation will depend on 
strengthening human capability, quality management 
commitment, institutional support, and data systems. The 
maturity assessment shows the existing readiness of 
organizations, the stakeholder perception results show the 
perceived usefulness and acceptance of benchmarking, 
and the FAHP barrier ranking identifies the specific 
obstacles that must be addressed. Together, these findings 
provide a clear basis for recommending a benchmarking 
framework that begins with mature and accepted areas 
such as cost, quality, monitoring, and reporting, then 
gradually expands toward risk management, 
communication, technology integration, lifecycle cost 
analysis, and continuous improvement. 

5. Conclusion and Recommendations 

The motivation for this study was to assess the current 
state of benchmarking implementation in government 
construction projects in Cagayan de Oro City and to 
identify practical ways to improve construction quality 
management within the public sector. Given the increasing 
complexity of government construction projects and the 
need for accountability, efficiency, and continuous 
improvement, the assessment of project management 
maturity and benchmarking readiness was both timely and 
relevant. 

This study contributed to the field of construction 
management by integrating the Project Management 
Maturity Model (PMMM), stakeholders’ perception 
analysis, and multi-criteria decision-making techniques. 
The application of pairwise comparison and the Fuzzy 
Analytic Hierarchy Process (FAHP) provided a structured 
and systematic approach to identifying key barriers and 
prioritizing interventions. Overall, the study established a 
clear relationship between project management maturity, 
stakeholder perception, and benchmarking implementation 
constraints. 

5.1. Conclusions 
The assessment of benchmarking practices in 

government construction projects in Cagayan de Oro City 
provided a grounded contribution to construction quality 
management and public sector project delivery. By 
integrating PMMM results, stakeholder perception ratings, 
and FAHP prioritization, the study clarified the maturity 
level of project management practices, examined the 
perceived value of benchmarking, and identified the most 
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critical barriers affecting its implementation. The key 
conclusions are summarized as follows: 

a.  The PMMM assessment indicated that government 
construction agencies operated at a high level of 
project management maturity, particularly in cost, 
quality, integration, and scope management. 
However, relatively lower maturity was observed in 
communication management, human resource 
management, and risk management. These results 
suggested that while control-oriented and 
compliance-driven processes were well established, 
integrative and adaptive functions were not yet fully 
institutionalized. This implies that although 
operational systems were effective, limitations in 
coordination, knowledge integration, and risk 
responsiveness may hinder the effective 
implementation of benchmarking. 

b.  The stakeholders’ perception analysis revealed that 
benchmarking was widely recognized as beneficial, 
particularly in improving performance monitoring, 
coordination, process efficiency, and decision-
making. High levels of agreement were observed 
across all indicators. However, relatively lower 
ratings for indicators related to innovation, cost 
reduction, and risk management suggested that 
these benefits were perceived as indirect or long-
term. This implies that benchmarking was primarily 
viewed as a performance monitoring and 
compliance tool rather than as a comprehensive 
strategy for continuous improvement and 
organizational development. 

c.  The FAHP results showed that the most critical 
barriers to benchmarking implementation were 
predominantly human-centered and organizational 
in nature, including inadequate training on quality 
management, lack of commitment of the quality 
management team, and lack of technical knowledge 
and expertise. Insufficient government support was 
also identified as a significant external constraint. 
These findings indicated that benchmarking 
implementation was not limited by awareness or 
perceived usefulness, but by gaps in organizational 
capacity and readiness. This implies that 
strengthening human capital and leadership 
commitment is essential for enabling effective 
benchmarking practices. 

d.  The results further indicated that technological and 
system-related barriers, such as weak data 
integration and limited digital infrastructure, 
contributed to the difficulty of implementing 
benchmarking practices. However, these factors 
were not the primary constraints but rather 
supporting limitations. This suggests that 
improvements in technology alone will not be 
sufficient unless accompanied by enhancements in 
organizational systems and human competencies. 

e.  The combined findings demonstrated that 
benchmarking implementation was influenced by a 
combination of organizational, human, 
technological, and institutional factors. These 
factors were interrelated and collectively affected 
by the ability of agencies to adopt benchmarking 
practices. This implies that benchmarking 

implementation requires a coordinated and system-
wide approach rather than isolated interventions. 

f.  Overall, the study concluded that while government 
construction agencies demonstrated high project 
management maturity and a strong positive 
perception of benchmarking, its implementation 
remained limited due to human capital deficiencies, 
weak system integration, and insufficient 
institutional support. This highlights a gap between 
readiness in principle and readiness in practice, 
indicating the need for targeted and integrated 
improvements. 

5.2. Recommendations 
Based on the findings and conclusions of this study, the 

following recommendations are proposed for government 
agencies, policymakers, industry stakeholders, and future 
researchers to enhance the implementation of benchmarking 
in construction quality management within Cagayan de Oro 
City: 

a.  Government construction agencies should formally 
institutionalize benchmarking by integrating it into 
the entire project lifecycle, including planning, 
implementation, monitoring, and post-project 
evaluation. The results indicated moderate levels of 
project management maturity and inconsistent 
benchmarking application; thus, the adoption of 
standardized Key Performance Indicators (KPIs) is 
essential to ensure consistency, comparability, and 
reliability of performance data across projects. 
These KPIs should be applicable across both public 
and private sector projects to support industry-wide 
benchmarking. 

b.  Capacity-building initiatives should be prioritized 
to address gaps in technical knowledge, 
benchmarking awareness, and quality management 
competencies identified in the study. Structured 
training programs, seminars, and continuous 
professional development initiatives should be 
institutionalized for engineers, project managers, 
contractors, and other construction professionals. 
Emphasis should be placed on data analysis, KPI 
interpretation, and benchmarking methodologies to 
improve implementation effectiveness. 

c.  Leadership commitment should be reinforced by 
cultivating a quality-oriented and data-driven 
organizational culture across both government and 
private organizations. Management must actively 
support benchmarking initiatives through resource 
allocation, enforcement of accountability, and 
consistent implementation of quality management 
systems. The study identified weak leadership 
support as a major barrier; thus, top-level 
engagement is critical in driving organizational 
change and sustaining benchmarking practices. 

d.  Government agencies and industry stakeholders 
should increase investments in digital tools and 
infrastructure to support efficient data collection, 
integration, and real-time performance monitoring. 
The implementation of centralized project 
management systems, interoperable databases, and 
standardized reporting platforms is recommended to 
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address technological barriers such as low digital 
maturity and fragmented data systems. 

e.  Formal collaboration mechanisms should be 
established among a broad range of stakeholders 
involved in construction project delivery, including 
government institutions, contractors, consultants, 
private developers, regulatory bodies, academic 
institutions, and local communities. These 
partnerships should focus on establishing structured 
platforms for data sharing, KPI harmonization, and 
exchange of best practices, such as benchmarking 
forums, collaborative networks, or benchmarking 
clubs. Expanding stakeholder participation directly 
addresses the study’s findings on limited 
transparency, weak coordination, and fragmented 
implementation practices. 

f.  Policymakers should develop enabling policies and 
regulatory frameworks that promote benchmarking 
adoption across the construction sector. This 
includes integrating benchmarking into 
performance evaluation systems, establishing 
incentives for compliance, and aligning 
benchmarking practices with national and local 
quality management standards. The study identified 
economic and political constraints as key barriers; 
therefore, strong policy support is necessary to 
institutionalize benchmarking practices and ensure 
their long-term sustainability. 

g.  To address the identified maturity gaps and barriers, 
a context-specific Benchmarking Implementation 
Framework is proposed. This framework follows a 
four-phase progressive model, ensuring systematic, 
scalable, and sustainable adoption across the 
construction industry: 

i).  Phase 1: Foundation (System and Policy Readiness) 
•  Establish standardized KPIs aligned with project 

objectives and national standards 
•  Institutionalize quality management procedures 

across organizations 
•  Develop formal policies and operational 

guidelines for benchmarking 
•  Secure leadership commitment and 

organizational support  
ii).  Phase 2: Capacity Development (Human Capital 

Strengthening) 
•  Conduct targeted training on benchmarking, 

quality management, and data analytics  
•  Enhance technical competencies of engineers, 

contractors, consultants, and project managers 
•  Promote internal and cross-organizational 

knowledge-sharing mechanisms 
iii).  Phase 3: System Integration (Technology and 

Data Enablement) 
•  Implement digital project management and 

monitoring systems  
•  Develop centralized and interoperable 

performance databases 
•  Standardize reporting formats and data collection 

procedures across organizations  
iv).  Phase 4: Benchmarking Implementation and 

Expansion 

•  Initiate internal benchmarking within individual 
organizations 

•  Expand to multi-stakeholder benchmarking, 
involving government, private sector, academe, 
and other industry participants 

•  Establish sector-wide benchmarking platforms or 
knowledge-sharing networks 

•  Continuously evaluate, validate, and refine 
performance using benchmarking results 

•  Conduct periodic reassessment of maturity levels 
to support continuous improvement 
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