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Abstract

Benchmarking is a recognized driver of continuous improvement in construction project performance.
This study evaluated project management maturity and benchmarking readiness of public-sector agencies
in Cagayan de Oro City, Philippines through a structured survey of engineers and architects from local
government institutions. Data were validated in IBM SPSS Statistics using KMO, Bartlett’s Test, and
Cronbach’s alpha. Maturity was assessed across nine PMBOK knowledge areas, while stakeholders’
perceptions of benchmarking were quantified using Likert-scale ratings. Expert judgments were processed
through pairwise comparison and the Fuzzy Analytic Hierarchy Process (FAHP) to account for uncertainty
in final rankings. Results indicate moderately high maturity in project and quality management, with 55%-
66% of practices rated at Level 4-5. Scope, cost, integration, and quality management showed the highest
maturity, while risk and time management were comparatively lower. Stakeholders also expressed a
favorable perception of benchmarking, with Relative Importance Index values ranging from 0.788-0.817
across key performance indicators. Despite this positive outlook, benchmarking remains weakly
institutionalized as a standard practice. FAHP identified technological and systemic constraints as the most
critical barriers, led by the high cost of digital tools (0.276), lack of real-time data systems (0.210), and
absence of standardized performance measures across agencies (0.127). The top strategies emphasize
strong leadership commitment (0.240), capacity-building initiatives (0.197), and technical training in
digital benchmarking systems (0.129). Future studies may include private-sector projects and integrate
longitudinal data and digital performance analytics to strengthen implementation readiness and track
changes across multiple project cycles.
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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. 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 [1]. While established quality
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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 [2, 3]. 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 [15, 18].

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 [4,
5]. Together, these tools offer a data driven approach to identifying performance gaps, evaluating
stakeholder perceptions, and crafting practical strategies to institutionalize benchmarking. This study
seeks to investigate the barriers to fostering a quality culture through benchmarking and to recommend
strategic interventions 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 [1].

Benchmarking is an established strategy for enhancing quality management by identifying best practices
and promoting continuous improvement [2, 7]. 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 [6, 1].

Despite its global adoption, benchmarking in Cagayan de Oro City 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 [8, 5]. Furthermore, the lack of technical expertise and
limited access to training further impede the effective utilization of benchmarking tools [9].

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. Without a collaborative approach
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to benchmarking, individual firms find it difficult to fully realize the benefits [3, 7].

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 [6]. The costs related to data collection, training, and system upgrades often lead
these firms to prioritize other operational expenses over benchmarking [10]. Additionally, the absence of
government incentives and regulatory support for benchmarking further discourages firms from investing
in quality improvement measures.

The lack of regulatory enforcement and standardized quality management practices in Cagayan de Oro
City 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. This regulatory gap leads to inconsistencies in quality management approaches
among different firms, making it challenging to establish a unified benchmarking framework [11, 1].

To address these challenges, a strategic approach is required to integrate benchmarking into the quality
management systems of the local construction industry. One effective strategy is to improve awareness
and training programs focused on the principles and applications of benchmarking. 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 [9]. 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. Creating a centralized benchmarking
database, managed by industry stakeholders, can help firms’ access relevant data while maintaining
competitive integrity [3, 8]. Additionally, partnering with international benchmarking organizations can
provide local firms with insights into global best practices and innovative quality management strategies
[2].

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 [1, 3]. By incorporating
benchmarking into regulatory frameworks, policymakers can establish quality management as a standard
practice throughout the industry.

In conclusion, benchmarking presents a valuable opportunity to improve the quality management of
construction in Cagayan de Oro City. However, several barriers must be overcome for successful
implementation. By raising awareness, promoting collaboration, and offering financial and regulatory
support, stakeholders can create an environment that fosters the adoption of benchmarking [7, 1]. The
purpose of this study is to assess the current quality management maturity of the Local Government,
particularly in the City of Cagayan de Oro, and to identify their perception of benchmarking, its barriers
and strategies in adopting best practices. Data was collected and analyzed in the context of the local
government.
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1.1 Conceptual Framework

This study examines the current maturity of quality management in the local construction industry,
adoption barriers and strategies to its integration that is involved in implementing benchmarking, using
the Input-Process-Output (IPO) Model. In the input phase, we review literatures related to the research
study. Particularly, studies based on Project Management Maturity Model and Key Performance Indicators
(KPIs) was used in the formation of the survey questionnaire. Data collection was conducted through a
structured survey distributed to government stakeholders. Respondents assessed the current level of
quality management maturity in their organization based on predefined criteria.

The process phase employs a quantitative research approach to measure maturity levels using the Project
Management Maturity Model (PMMM) and involves analyzing the survey results. Finally, the output
phase presents the construction quality management maturity level, identifies key barriers and industry
specific challenges, and offers practical strategies to improve benchmarking implementation.

Figure 1 Schematic Diagram of the Study

INPUT —> | PROCESS | ——> | OUTPUT

A. Data Validity & Reliability A. Quality
A. Review of management
related 1. Kaiser-Meyer-Olkin (KMO) maturity
literatures measure
2. Bartlett’s Test of Sphericity B. Stakeholders’
B. Data collection 3. Cronbach’s Alpha benchmarking
perception

B. Data Analysis
C. Identified key

1. Weights and Ranking barriers to

2. Pairwise Comparison benchmarking

3. Fuzzy Analytic Hierarchy practices
Process (FAHP)

D. Proposed
strategies to
benchmarking
adoption

1.2 Statement of the Problem

The construction industry in Cagayan de Oro City faces significant challenges in fostering a strong culture
of construction quality, primarily due to the limited adoption of benchmarking practices. While
benchmarking is recognized globally as an effective tool for improving quality management, its
implementation at the local level remains minimal. This is largely attributed to the lack of research studies
contextualizing benchmarking within the Philippine setting, particularly in Cagayan de Oro City.
Compounding this issue is the absence of a prescribed benchmarking framework mandated by the National

[JFMR260267993 Volume 8, Issue 2, March-April 2026 4



http://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

Government for adoption at the Local Government level, leaving local stakeholders without clear guidance
or standards [2, 7].

Benchmarking is a strategic approach used by organizations to compare their processes and performance
metrics to industry best practices, with the aim of identifying gaps and improving overall efficiency and
quality [3]. In the context of construction, benchmarking enables firms and agencies to assess performance
against recognized standards, learn from leading practices, and drive continuous improvement in areas
such as project delivery, cost control, safety, and customer satisfaction [7, 12]. Despite its potential
benefits, the adoption of benchmarking in the Philippine public sector, especially in local government
units, remains underdeveloped. The absence of standardized performance metrics and minimal industry
wide collaboration continue to restrict the potential of benchmarking to support continuous improvement.
Additionally, the crucial role of governance is often overlooked, despite its importance in ensuring
effective service delivery and accountability in government supported construction efforts [20, 1]. Without
benchmarking, local construction projects risk inefficiencies, cost overruns, delays, and quality
shortcomings.

This study aims to explore the implications of these gaps in benchmarking practices and governance, and
to identify strategies for integrating benchmarking more effectively into local quality management
systems. It assessed the impact of the absence of structured frameworks and propose actionable solutions
for fostering a culture of quality within the Cagayan de Oro City construction industry. Through this
research, the study contributed to improving construction quality, operational efficiency, and long-term
sustainability in the local context, while also offering a foundation for the development of localized
benchmarking frameworks relevant to other Philippine cities.

1.3 Research Questions

Despite the potential benefits of benchmarking for improving construction quality and efficiency, its

integration into the government-led construction sector of Cagayan de Oro City has encountered several

challenges. These challenges include a lack of standardized practices, limited awareness, and institutional

resistance. This study aims to examine the current state of benchmarking the construction industry in the

city, identifying the barriers to its adoption. Additionally, it investigated strategies to facilitate the

integration of benchmarking into quality management processes, optimizing project outcomes and

resource utilization.

1. What is the current maturity of benchmarking quality management of construction industry in Cagayan
de Oro City using PMBOK4?

2. What is the extent of government stakeholders’ perception in Cagayan de Oro City on benchmarking
quality management within their organization?

3. What are the ten (10) key barriers to implementing benchmarking in the government sector of Cagayan
de Oro City construction industry?

4. What strategies can be devised to address the barriers and incorporate benchmarking into government
sector construction projects in Cagayan de Oro City?

1.4 Research Objectives

This study aims to evaluate the maturity level of benchmarking implementation in quality management
within the Cagayan de Oro City’s construction industry. The research identified key barriers to the
adoption of benchmarking and analyze government stakeholders’ perceptions of its value and feasibility.
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Based on these findings, the study proposed strategies to overcome these barriers and enhance the

integration of benchmarking, ultimately optimizing project outcomes and resource

1. To assess the current maturity level of benchmarking in quality management within the construction
industry of Cagayan de Oro City using PMBOK4.

2. To evaluate the extent of government stakeholders’ perception regarding the integration of
benchmarking into their organizational practices related to construction quality management in
Cagayan de Oro City using Likert Scale rating.

3. To identify ten (10) key barriers to implementing benchmarking practices in the government sector of
the construction industry in Cagayan de Oro City using fuzzy analytic hierarchy process.

4. To propose strategies for overcoming the challenges and successfully incorporating benchmarking
practices into government sector construction projects in Cagayan de Oro City using fuzzy analytic
hierarchy process.

1.5 Definition of Terms

Benchmarking - The process of comparing an organization’s performance, processes, and practices against
industry leaders or best practices to identify areas for improvement and enhance competitiveness.
Building Information Modeling (BIM) - A digital representation of a construction project’s physical and
functional characteristics, used to enhance collaboration, improve decision making, and optimize project
performance throughout its lifecycle.

Government Stakeholders - Public sector entities, including regulatory bodies, policymakers, and
government agencies, that influence, oversee, or implement policies and regulations affecting construction
quality and benchmarking initiatives.

ISO 9001 - An internationally recognized standard for quality management systems (QMS) that provides
a framework for organizations to ensure consistent quality, customer satisfaction, and regulatory
compliance.

Key Performance Indicators (KPIs) - Measurable values used to assess the efficiency and effectiveness of
an organization’s performance in achieving specific objectives. In construction, KPIs often include defect
rates, project completion times, and safety compliance.

Maturity Level - Represents an organization's readiness and effectiveness in achieving its quality related
goals. A maturity model helps assess current levels and identify strategies for improvement.

Project Management Maturity Model (PMMM) - A framework used to assess and improve the maturity
of an organization’s project management practices. It consists of progressive levels that guide
organizations from basic, unstructured project management to optimized, standardized processes.
Quality Management Systems (QMS) - A structured framework of policies, procedures, and processes
designed to ensure consistent quality and compliance with industry standards. QMS helps organizations
manage and improve their quality performance effectively.

Small and Medium Enterprises (SMEs) - Businesses that fall within a certain size category based on
revenue, assets, or employee count.

Total Quality Management (TQM) - A management approach focused on long-term success through
customer satisfaction, continuous improvement, and employee involvement. TQM emphasizes the
integration of quality principles into all business operations.
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1.6 Significance of the Study

This study is significant as it addresses a critical gap in the construction industry of Cagayan de Oro City,
particularly the limited application of benchmarking practices in quality management within government
construction projects. The lack of localized research, structured benchmarking frameworks, and
institutional support has limited its adoption among government agencies in the city. The primary
beneficiaries of this research are government agencies in Cagayan de Oro City that are involved in
planning, implementing, and supervising public infrastructure projects. By examining the current level of
benchmarking maturity and its integration into public sector construction, the study provides valuable
insights that can support these agencies in improving project quality, performance monitoring, and
decision-making processes.

Benchmarking, when applied effectively, serves as a tool for continuous improvement by enabling
organizations to assess performance, adopt best practices, and establish measurable standards. This study
contributes to both academic and professional knowledge by situating benchmarking practices within the
Philippine public construction context, thereby addressing a long-standing knowledge gap.

Beyond its academic contribution, the study offers practical benefits for local government agencies,
policymakers, and public sector practitioners in Cagayan de Oro City. By identifying barriers to
benchmarking adoption and proposing actionable strategies, the research provides a basis for developing
policies and management approaches that promote higher construction quality, efficiency, and
accountability in government projects. It emphasizes the role of governance in strengthening transparency,
leadership, and accountability in public infrastructure delivery.

The findings may serve as a reference for government offices seeking to institutionalize benchmarking as
part of their quality management systems, leading to more sustainable, cost effective, and timely project
outcomes. Overall, the study aims to foster a stronger culture of quality and performance excellence among
government agencies in Cagayan de Oro City through structured benchmarking practices.

1.7 Scope and Delimitation of the Study

This study focused exclusively on government stakeholders in Cagayan de Oro City, examining
construction projects implemented by key public institutions, namely the Department of Public Works and
Highways (DPWH) in the region, the City Engineer’s Office representing the local government units
(LGUs), and the University of Science and Technology of Southern Philippines (USTP), which represents
government academic institutions involved in construction project planning and implementation. The
research assessed benchmarking practices in construction quality management within these government
led projects.

Data collection relied primarily on survey instruments and statistical analysis to generate quantitative
insights into the maturity of benchmarking practices, as well as the barriers and strategies associated with
their adoption. Stratified random sampling was employed to ensure proportional representation across
different organizational levels. To enhance the reliability and credibility of the data, respondents were
required to have a minimum of five (5) years of experience. A minimum sample size of 100 participants
were targeted. In addition, the Delphi method was integrated into the research design to obtain structured
expert input while maintaining respondent anonymity, to minimize bias and ensuring independent
judgment, particularly in validating benchmarking maturity expectations.

Survey questions were systematically structured around the PMBOK 4th Edition Knowledge Areas and
relevant Key Performance Indicators (KPIs) in construction quality management to ensure clarity,
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consistency, and alignment with established project management standards. The questionnaire assessed
respondents’ awareness of benchmarking, the extent of its application, perceived barriers to adoption, and
potential strategies for integration within their organizations. To reduce respondent burden and improve
response rates, the survey was limited to fewer than 50 questions.

Despite its methodological strengths, the study is limited to government-initiated construction projects
and does not include private sector participants. Participation in the survey was voluntary, and the
researcher had limited control over respondent selection, which may affect the completeness and
representativeness of the dataset. Furthermore, the findings were context specific to Cagayan de Oro City
and may not be fully generalizable to other geographic or institutional settings.

2. Review of Related Literature

Benchmarking has become an essential tool for improving quality management practices across various
industries. It provides a systematic process for organizations to compare their performance with industry
leaders and identify areas for improvement [3, 2]. This process is vital for fostering continuous
improvement, enhancing efficiency, and promoting competitiveness. In the construction sector, which
involves multiple stakeholders and complex operations, benchmarking offers a structured approach to
addressing inefficiencies and optimizing outcomes [7, 5].

The construction industry is highly dynamic, with numerous external and internal factors influencing
project performance. Factors such as regulatory policies, workforce competency, and technological
advancements impact the culture of construction quality [6, 7]. Benchmarking allows companies to
analyze best practices from leading firms and integrate them into their operational framework [13, 9]. This
is especially relevant in developing economies, where construction standards and quality management
systems can vary significantly across regions [1, 3].

However, implementing benchmarking is not without its challenges. Many construction firms encounter
barriers such as limited awareness, resistance to change, and insufficient availability of data. Despite these
obstacles, research indicates that structured benchmarking practices can lead to improvements in
productivity, cost management, and safety performance. Numerous studies emphasize the importance of
collaboration between government and industry in facilitating the adoption of benchmarking through
policy support and training initiatives.

This review examines existing literature to understand the barriers to and strategies for implementing
benchmarking, focusing specifically on its potential application in the construction industry of Cagayan
de Oro City. By exploring both international and local studies, this section aims to provide insights into
how benchmarking can enhance the construction quality culture in the region. The following sections
discuss construction quality culture in the Philippines, the competencies of government stakeholders,
benchmarking construction quality culture, the barriers to benchmarking, and strategies for enhancing the
adoption of benchmarking.

2.1 Construction Quality Management in the Philippines

Construction quality management in the Philippines is crucial to national development but is hindered by
inconsistent standards, limited technology use, and uneven workforce skills. Disparities between large
urban projects and smaller regional ones reflect gaps in quality control and adherence to best practices. At
the same time, government agencies responsible for oversight face challenges in technical capacity,
coordination, and enforcement. Addressing these issues requires strengthening industry practices and
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improving the competencies of regulatory bodies to ensure reliable and consistent construction outcomes
across the country.

2.1.1 Quality Management

The Philippine construction industry is a significant driver of economic growth, contributing to
infrastructure development, job creation, and urban expansion. However, challenges persist in maintaining
high quality standards due to inconsistent quality control measures, inefficient project management
systems, and regulatory gaps. Variations in adherence to best practices and a lack of standardized
procedures across regions contribute to delays, budget overruns, and substandard outcomes. To address
these issues, industry stakeholders such as contractors, project managers, and policymakers recognize the
need for systematic quality improvement strategies like benchmarking [2, 7].

The construction quality management in the Philippines is influenced by workforce skills, technology
adoption, and regulatory frameworks. A major challenge is the widespread shortage of skilled labor, as
many workers lack formal training in quality assurance methodologies. Additionally, Philippine-based
studies note that BIM and related digital tools are still at an early stage of adoption in the local AEC
industry, with low awareness and limited organizational readiness in many firms [21]. While large scale
projects in metropolitan areas implement advanced quality management techniques, smaller firms in
provincial areas like Cagayan de Oro face resource constraints that hinder quality focused practices. [10,
14]

Government intervention is crucial in shaping the construction quality culture. Various agencies enforce
quality standards and safety regulations, but inconsistent implementation and weak enforcement
mechanisms create compliance gaps. Corruption and bureaucratic inefficiencies further impede strict
adherence to quality guidelines. To combat these issues, the government has introduced reforms such as
enhanced contractor accreditation, stricter project monitoring, and third party quality audits to improve
transparency, accountability, and construction quality.

Advancing the construction quality management requires collaboration among industry stakeholders,
government agencies, and educational institutions. Public and private partnerships (PPPs) can facilitate
knowledge exchange, training programs, and capacity building initiatives. Firms should invest in
continuous professional development and compliance with international standards. By fostering a culture
of quality excellence, accountability, and innovation, the Philippine construction industry can achieve long
term sustainability and growth. Benchmarking offers a structured approach to quality enhancement,
ensuring industry wide improvements [22].

2.1.2 Competencies of Government Stakeholders

Government stakeholders play a vital role in ensuring construction quality through regulatory oversight,
policy formulation, and benchmarking practices. However, gaps in technical expertise, resource
allocation, and strategic planning hinder their effectiveness. Kérnd and Junnonen (2016) emphasize that
government agencies need to enhance both technical knowledge and soft skills, including leadership,
stakeholder collaboration, and communication.

A major challenge in government led construction projects is the inconsistent oversight and quality
assurance mechanisms. Many agencies lack standardized monitoring protocols, leading to varied
enforcement across regions. Limited funding and bureaucratic inefficiencies further delay quality control
implementation, resulting in poor workmanship, delays, and cost overruns. Capacity building programs
that train government officials in modern construction management techniques and digital tools are
essential for improving regulatory efficiency. The slow adoption of emerging technologies restricts
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government benchmarking efforts. Kérnd and Junnonen (2016) argue that without technological
proficiency, agencies struggle to effectively enforce and evaluate construction standards. Therefore,
investments in digital infrastructure, data collection systems, and performance analytics are crucial for
enhancing quality benchmarking and regulatory oversight [10,14].

Effective leadership and interagency collaboration are critical to improving government competencies in
benchmarking construction quality. Many policies require coordination between national and local
agencies, industry stakeholders, and private contractors. However, fragmented governance structures lead
to communication gaps and overlapping responsibilities, reducing the efficiency of quality management
programs. By fostering cross sector partnerships, enhancing policy coherence, and implementing
transparent accountability mechanisms, government agencies can promote benchmarking initiatives and
ensure consistent quality standards. Addressing competency gaps in project oversight and quality
assurance is essential for fostering a culture of benchmarking and continuous improvement in government
led projects [2, 7].

2.2 Maturity Level of Quality Management
The Project Management Maturity Model (PMMM) was adapted in this study to assess the maturity of
project management practices within the local government sector. While the PMMM is commonly applied
through standardized criteria and self-assessment approaches, which makes it suitable for adaptation to
broader survey-based assessment when consistent scoring is required [15, 18]. Local government project
environments frequently vary in the formality and consistency of project management systems, which can
limit opportunities to optimize delivery performance and institutional learning [23]. To address these
challenges, this study employed an internationally recognized project management frameworks,
specifically the PMMM and the PMBOK Guide Fourth Edition Knowledge Areas, to develop structured
questionnaires for benchmarking current practices.

Table 1: Nine (9) PMBOK Knowledge Area
Knowledge Area

Project integration

Project scoping

Project time management

Project cost management

Project quality management

Project human resourcing

Project communications management

RNUA| NN AW N -

Project risk management

9 Project procurement management

The nine PMBOK Fourth Edition Knowledge Areas presented in Table 1 are Integration, Scope, Time,
Cost, Quality, Human Resources, Communications, Risk, and Procurement Management, provide a
comprehensive yet accessible structure for evaluating maturity across core project functions (PMI, 2008).
Although later editions of the PMBOK Guide are available, PMBOK4 remains a practical choice for
benchmarking due to its concise structure, with fewer Knowledge Areas and 42 core processes (in contrast
to the Fifth Edition’s expanded scope and 47 processes), making it less demanding for participants [16,
17].
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The PMBOK Guide also emphasizes the importance of governance, requiring project managers to align
with broader organizational objectives and ensure compliance throughout the project lifecycle [17]. To
operationalize the PMMM in this study, the researcher developed a questionnaire in which each PMBOK
Knowledge Area is represented by variables arranged in a column, and the five maturity levels such as
Initial, Structured, Organizational Standards, Managed, and Optimizing, were arranged in a row [19, 18].
This structure allows respondents to self-assess their organization’s maturity within each PMBOK
Knowledge Area, enabling the identification of sector wide strengths and weaknesses. Maturity levels are
treated as cumulative, meaning higher performance presumes that foundational practices are already in
place. For instance, achieving Level 3 in Project Quality Management requires evidence of standardized
quality assurance processes, formal quality plans, and organizational support for quality at key control
points. This staged progression is consistent with the logic of maturity models, where advancement reflects
increasing institutionalization and managed execution rather than isolated good practices [19, 15]. The
literature further indicated that maturity progression is strongly influenced by organizational leadership,
workforce capability development, and the use of technologies that strengthen monitoring, control, and
learning across projects.

To quantify the maturity level of project management practices across the PMBOK knowledge areas, this
study adopts the computation of the Maturity Index (Mi) in Equation 1 and the Weight Index (Wi) in
Equation 2 under the PMMM-based benchmarking approach. These indices allow maturity results to be
expressed in a standardized numerical form that supports comparison across knowledge areas and
participating organizations, consistent with the use of benchmarking methods in project management
maturity research [19]. The Maturity Index (Mi) represents the weighted average maturity score for a
given knowledge area, computed by multiplying the number of responses at each maturity level by the
corresponding score and dividing the result by the total number of responses. This approach ensures that
higher maturity levels contribute proportionally more to the overall maturity score [11].

DU '
M, = %ﬂ’ 1)

Where M; is the maturity index for the ith knowledge area, fj; is the frequency of responses at maturity
level j for the ith knowledge area, j is the maturity level score (1 = Initial, 2 = Structured, 3 = Organizational
Standards, 4 = Managed, 5 = Optimizing), L is the total number of maturity levels, and N is the total
number of respondents [15, 18].

To allow comparison across knowledge areas and to express maturity in relative terms, the Weight Index
(W1) is computed by normalizing each maturity index against the total maturity score across all knowledge
areas. This produces a proportional score (0-1) that indicates how strongly each knowledge area
contributes to the overall maturity profile in the sample[19, 11].

M;
(2)

?:1 M;

Where W; is the weight index for the ith knowledge area, M; is the computed maturity index, and ) M; 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 [15, 18].

Recent literature suggests that maturity progression in construction organizations is not achieved by
adding more procedures alone. It depends on consistent leadership, clear accountability, and policies that
are enforced in practice, not only written on paper [5]. Progress also becomes easier when organizations
use digital tools that support reliable data and analysis, because these tools help shift project management

Wi:
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from basic compliance checks toward performance-based improvement [24]. Benchmarking strengthens
this shift by providing agencies a practical way to compare performance, identify gaps, and implement
targeted improvements [25]. At the sector level, studies also point to the value of shared standards, third-
party audits, and incentives that encourage quality certification as drivers of sustained improvement across
organizations[26, 23]. By adopting the PMMM framework, supported by benchmarking and best
practices, local governments can establish a foundation for continuous improvement, stronger quality
culture, and enhanced project delivery outcomes across the sector [10, 14].

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 [27]. Within continuous improvement work, KPIs are commonly
organized around core project outcomes, most particularly cost management, schedule adherence, quality
control, and stakeholder satisfaction, often referred to as the iron triangle of project management [28]. At
the same time, measurement systems can lose value when they become too crowded. Kaplan and Norton
(1996) have argued for a strategic and selective approach, recommending that organizations limit their
KPIs to a manageable set, typically between eight and twelve indicators, to ensure clarity, usability, and
meaningful performance evaluation. Recent research has emphasized the importance of involving industry
professionals, such as experienced project managers and consultants, in the KPI selection process to ensure
alignment with operational realities and strategic priorities. Participatory methods, including Likert scale
surveys and expert panels, have been used to rank the relevance of various KPIs and refine them for
practical use in benchmarking and quality management systems [11].
In this study, the identification of ten (10) Key Performance Indicators (KPIs) has been a foundational
step in developing a robust benchmarking framework for assessing project management performance
within the local government sector. These KPIs were selected through an extensive review of relevant
literature and industry practices to ensure their relevance, applicability, and feasibility for use in diverse
local government contexts. The selected indicators shown in Table 2 cover the fundamental dimensions
of cost efficiency and budget compliance, schedule performance and timeliness, quality of deliverables
and standards compliance, safety and risk management, client and stakeholder satisfaction, governance
and regulatory compliance, innovation and continuous improvement, productivity and operational
efficiency, data integrity and decision making transparency, and human capital and capacity building.
Establishing these KPIs allows for a structured and consistent assessment of quality management
practices, helping to identify both strengths and areas requiring improvement. Furthermore, the
prioritization of these indicators supports the study’s broader aim of enabling effective benchmarking,
fostering accountability, and promoting sector wide learning and collaboration in project management
practices [4].

Table 2: Ten (10) Key Performance Indicators (KPIs)
KPIs Description

Cost Efficiency Measures project adherence to approved budget, cost predictability, and
efficient use of public funds.

Timeliness Tracks on-time project delivery and ability to meet planned milestones.
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Quality Compliance Assesses the degree to which outputs meet defined specifications,

standards, and regulatory requirements.

Safety & Risk Evaluates safety incidents, risk mitigation effectiveness, and health
standards, especially on-site.

Stakeholder Satisfaction | Gauges satisfaction from public agencies, end-users, and citizens based on
service quality and communication.

Regulatory Compliance Monitors adherence to laws, policies, procurement standards, and ethical
guidelines to ensure transparent governance.

Innovation Tracks adoption of new technologies, process innovations, and proactive
quality improvements.

Productivity Measures output versus input, workforce productivity, and resource
utilization.

Data Transparency Evaluates the availability, accuracy, and use of project data to support

accountable and evidence-based decisions.

Human Capital Assesses workforce training, qualifications, leadership quality, and ability
to manage complex public projects.

While KPIs provide a valuable foundation for benchmarking and continuous improvement, their
successful implementation is often hindered by several practical challenges, particularly in fragmented
and resource constrained sectors like construction and local government. Studies by Costa and Formoso
(2023) highlight the risks of overwhelming organizations with too many performance metrics, which can
dilute focus, obscure strategic priorities, and create confusion among staff. Barriers such as inconsistent
data collection practices, limited technological capacity, and a lack of leadership support further
undermine the effective use of KPIs in many organizations. Research by Kérnid and Junnonen (2016)
underscores the importance of leadership commitment, workforce development, and clear accountability
structures in advancing maturity beyond basic compliance levels. Collaborative approaches, such as
benchmarking clubs have been proposed as solutions to these challenges, enabling organizations to
exchange best practices, develop solutions, and promote collective learning in a noncompetitive
environment [29]. These initiatives help address knowledge gaps, facilitate data sharing, and build sector
wide capacity for performance improvement, particularly when supported by digital platforms and shared
benchmarking standards [10, 14].

Ultimately, the strategic use and contextual adaptation of KPIs, combined with stakeholder engagement,
leadership commitment, and collaborative benchmarking practices, emerges as a critical enabler for
advancing project management maturity and quality management within the local government sector. This
study integrates the selected KPIs into a benchmarking framework that complements the Project
Management Maturity Model (PMMM), enabling both structured self-assessment and comparative
analysis across councils. By aligning KPI measurement with PMMM based maturity assessments, the
research seeks to establish a baseline understanding of current practices, identify sector wide trends, and
provide actionable insights for continuous improvement. The dual focus on maturity and KPI performance
allows for a holistic evaluation of project management capabilities, bridging the gap between formal
process frameworks and the human, organizational, and contextual factors that influence project success.
Through this approach, the study aims to contribute to the development of a culture of quality,
accountability, and innovation in the delivery of capital projects within the local government sector [4].
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2.4 Statistical Methods

Statistical methods support research by providing systematic tools for collecting, interpreting, and
presenting evidence. In the context of construction quality management, these methods provide reliable
tools to measure performance, assess stakeholder perceptions, and evaluate the effectiveness of
implemented strategies. Techniques such as the Kaiser-Meyer-Olkin (KMO) Measure and Bartlett’s Test
of Sphericity assess data suitability for factor analysis, while Cronbach’s Alpha determines the internal
consistency of survey instruments. Pairwise Comparison and Fuzzy Analytic Hierarchy Process (FAHP)
further support decision making by ranking barriers and strategies based on expert judgment. By applying
these statistical tools, this study ensures data validity and enhances the credibility of findings related to
benchmarking practices in the construction industry of Cagayan de Oro City.

2.4.1 Kaiser-Meyer Olkin Test and Bartlett’s Test
The Kaiser-Meyer-Olkin (KMO) test is designed to evaluate the suitability of data for factor analysis by
measuring the adequacy of sample size and the appropriateness of sampling for each variable [30].
Alongside this, Bartlett’s Test of Sphericity is computed to assess whether the dataset is appropriate for
conducting factor analysis [31]. The KMO statistic is expressed as:

Zin 3
Sy LY Pl
Where rjj represents the correlation coefficients and pj represents the partial correlation coefficients
between variables [31]. A KMO value close to 1 indicates that the correlation patterns are compact,
suggesting that factor analysis will likely produce distinct and reliable factors. A KMO value greater than
0.50 is considered acceptable for factor analysis. Meanwhile, the Bartlett’s test statistic is calculated using
the formula:

KMO =

2p+5

X2 =—<n—1— )lnIRI (4)

where x? is the chi-square test statistic, n is the sample size, p is the number of variables, and |R] is the
determinant of the correlation matrix. Bartlett’s Test of Sphericity is a statistical procedure developed to
test whether the correlation matrix is significantly different from an identity matrix [31]. 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. 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.
Based on the sample output in Table 3, a KMO value of 0.751 indicates that the dataset has adequate
shared variance for factor analysis and can yield interpretable factors [30]. The Bartlett’s Test of Sphericity
is significant (p <0.001), confirming that correlation matrix is not an identity matrix and that the variables
are meaningfully interrelated [31]. These tests are standard preliminary checks that provide
methodological support for reducing many observed indicators into defensible factor structures for
benchmarking and performance assessment [32].

Table 3: KMO and Bartlett’s Test (Sample Result)
Measure Value
Kaiser-Meyer-Olkin (KMO) 0.751
Bartlett’s Test of Sphericity
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Approx. Chi-Square 7341.784
Degrees of Freedom (df) 135
Significance (Sig.) 0.000

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 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 [2,7].

In benchmarking, particularly for quality management systems in the construction industry, these
statistical tests ensure that the indicators being used are not only relevant and measurable but are also
statistically reliable and related. This ensures that benchmarking outcomes are based on empirical patterns
rather than arbitrary metrics, making performance comparisons more credible and the resulting strategies
for improvement more effective. These tests, therefore, not only facilitate data reduction but also enhance
the rigor and reliability of benchmarking as a quality management tool [11].

2.4.2 Cronbach’s Alpha Test
Cronbach’s Alpha is a statistical method used to evaluate the reliability and internal consistency of tests
and scales developed for a study. It estimates how closely related a set of items are as a group, helping to
assess the quality of the data collected. In this context, Cronbach’s Alpha was calculated to measure the
internal consistency and reliability of the survey instrument. The formula for Cronbach’s Alpha is:

Nc
T IrIN—1)¢ ®)
Where N is the number of items, ¢ is the average covariance between item pairs, and v is the average
variance [33]. This formula reflects that Alpha increases as the number of items and the average covariance
increase, indicating greater shared variance among items. In survey research and benchmarking studies,
calculating Cronbach’s Alpha ensures that groupings of items are measuring the same construct
consistently [2, 7].
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 [34].
Another consideration is unidimensionality, which assumes that all items measure a single construct. If
items span multiple dimensions unknowingly, 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 [35].

2.4.3 Pairwise Comparison

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 [36]. 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 such as cost efficiency, safety and risk management, stakeholder satisfaction,
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timeliness, and data transparency, 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 [37].

Table 4: Pairwise Comparison Saaty Scale

Saaty Scale Linguistic Meaning

Equal Importance
Between Equal and Moderate

Moderate Importance

Between Moderate and Strong

Strong Importance

Between Strong and Very Strong

Very Strong Importance

R QNN B [W|N|—

Between Very Strong and Extreme

9 Extreme Importance

Pairwise comparison is a structured decision-making technique used to determine the relative importance
of criteria by comparing them two at a time. This method forms the foundation of the Analytic Hierarchy
Process (AHP) developed by Saaty (1980) and has been widely applied in construction management,
quality assessment, and benchmarking studies.

This validation step is essential in construction related decision models to ensure reliable prioritization of
quality criteria [38]. The benefit of this method is found in its ability to support both qualitative and
quantitative benchmarking, making it suitable for gathering expert opinions as well as field data. For
instance, when assessing infrastructure projects funded by the government, professionals such as engineers
and project managers may be invited to compare pairs of quality indicators based on their knowledge and
experience. A preference schedule is developed, in which respondents express their preferences for one
factor over another based on their experience or observations.

These comparisons are then compiled to identify which criteria are prioritized, guiding continuous
improvement efforts and benchmarking decisions. This process allows analysts to determine which
indicators are considered most critical. The resulting priority list provides a foundation for improving
performance, as it guides where resources, policy changes, or training efforts should be focused. In
summary, the Pairwise Comparison method helps convert individual expert judgments into organized
benchmarking data that supports more informed planning and quality control in the construction sector.

2.4.4 Fuzzy Analytic Hierarchy Process (Fuzzy AHP)

Fuzzy Analytic Hierarchy Process (Fuzzy AHP) is employed to rank construction quality attributes by
expressing the intensity of one attribute relative to another, using fuzzy sets to capture the degree of
preference. This approach is particularly useful in decision-making situations where preferences are
uncertain or not clearly defined. A method based on fuzzy preference relation allows for measuring the
degree of preference between fuzzy numbers with a reduced number of pairwise comparisons by
comparing the fuzzy numbers to their mean. In classical AHP, expert judgments are arranged in a pairwise
comparison matrix, expressed in equation 6.

A= [a], 1j=12..n (6)
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Where ajj represents the relative importance of criterion i over criterion j, ajj > 0, ajj = 1/ajj, and aj; = 1. The
priority weights of the criteria are obtained by solving the eigenvalue problem in equation 7.

AW = ApaxW (7)

Where w is the priority vector and A,,,4, is the maximum eigenvalue of the matrix. To verify the logical
consistency of expert judgments, Saaty (1980) introduced the Consistency Index (CI) and Consistency
Ratio (CR) shown in equation 8 and 9.

)\max_rl
Cl= — 8
— (8
CR—CI 9

To ensure the reliability of the comparison data, consistency testing was conducted for all matrices. The
Consistency Index (CI) and Consistency Ratio (CR) were computed to evaluate the logical coherence of
stakeholder judgments. A consistency ratio of CR < 0.10 indicates acceptable judgment consistency. The
consistency test results for both the dimension-level and sub-dimension matrices confirms that the
judgments were sufficiently consistent for further multi-criteria analysis.

Although classical AHP provides a robust prioritization framework, it assumes that expert judgments are
precise. In practice, especially in construction quality management and benchmarking, expert opinions are
often uncertain, subjective, and expressed linguistically. To address this limitation, the Fuzzy Analytic
Hierarchy Process (FAHP) integrates fuzzy set theory into AHP [39]. In FAHP, pairwise comparisons are
represented using Triangular Fuzzy Numbers (TFNs) presented in Table 5.

Table S: 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)

To compute the fuzzy weights, Buckley’s (1985) fuzzy geometric mean method is applied. The average

TFNs need to be converted into crisp numbers using equation 10 and will lead to crisp comparison matrix.
a+4b+c

Mcrisp = e for any TFN (10)

The priority vector or normalized principal eigen vector W, showing normalized relative weights for
criteria can be derived using equation 11. It is row averaged value of a column normalized matrix. Finally,

the resulting matrix shows the weighted sum criteria using equation 12.
a..
Z]n = n . ;
1)5-1a xi
wy = 1 (1)
X= AW (12)
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2.5 Benchmarking of Construction Quality Management

Benchmarking in construction quality management provides firms a practical way to compare their
practices with industry standards, identify performance gaps, and implement necessary improvements.
The construction sector, especially in developing regions like Cagayan de Oro, faces challenges in
fostering continuous improvement. Garcia et al. (2023) emphasize that benchmarking goes beyond merely
measuring performance; it promotes a mindset that prioritizes quality at every stage of a project. To
effectively assess and enhance quality management, firms must integrate Key Performance Indicators
(KPIs) that provide quantifiable metrics for project efficiency, defect rates, safety compliance, and client
satisfaction. Companies that track KPIs such as defect frequency, rework percentage, on-time delivery,
and safety adherence are better positioned to strengthen their quality management systems. However, the
absence of a benchmarking culture and KPI monitoring in many firms leads to inconsistent and fragmented
quality improvement efforts [40].

A key component of benchmarking construction quality management is the integration of structured
Quality Management Systems (QMS) supported by well-defined KPIs. Pratama et al. (2021) argue that
without a mature QMS, firms struggle to maintain consistent quality standards. Many construction firms
in developing economies operate with ad hoc quality assurance mechanisms, resulting in inconsistencies
and delays. Implementing benchmarking frameworks, such as ISO 9001, establishes a systematic approach
to quality improvement, ensuring adherence to industry wide best practices [41]. KPIs such as defect
density, material waste reduction, and subcontractor performance ratings help track the effectiveness of
QMS and highlight areas for improvement. However, many companies, particularly small and medium
sized enterprises (SMEs), lack the resources and training to implement these frameworks effectively [40].
Without data driven decision making supported by KPIs, firms encounter challenges in measuring and
improving construction quality standards.

Leadership and organizational commitment are critical for successful benchmarking of construction
quality culture. Kdrnd and Junnonen (2016) highlight that for benchmarking to be effective, top
management must support quality initiatives and foster a KPI driven culture of accountability. When
leaders prioritize benchmarking and align project goals with quantifiable metrics, employees are more
likely to adhere to standardized practices and contribute to continuous improvement. Setting KPIs such as
training completion rates, corrective action resolution time, and quality audit scores ensures leadership
engagement in quality enhancement. Conversely, a lack of leadership commitment results in resistance to
change, minimal participation in quality programs, and inconsistent benchmarking efforts [41]. Firms that
incorporate data driven quality evaluations can identify process weaknesses, implement corrective
measures, and sustain long-term improvements in quality culture maturity.

Technology also enhances benchmarking through automation and real time KPI tracking. Digital tools
such as Building Information Modeling (BIM), automated quality inspection systems, and data analytics
dashboards improve firms ability to monitor quality metrics and make informed decisions [24]. Digital
benchmarking platforms enable efficient performance comparisons, streamline data collection, and
enhance stakeholder collaboration. KPI dashboards displaying metrics such as first time inspection pass
rates, project cost variance, and schedule adherence provide objective quality assessments. However,
technological adoption still poses a challenge in Cagayan de Oro due to cost constraints, a lack of technical
expertise, and resistance to digital transformation [40]. Overcoming these challenges requires government
incentives for digital adoption, industry wide training programs, and collaborative benchmarking
initiatives to standardize KPI tracking.
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Collaboration and knowledge sharing among firms are vital for establishing industry-wide KPI
benchmarks. Albertin et al. (2021) note that firms that engage in benchmarking networks gain access to
valuable insights, best practices, and innovative quality management approaches. However, in developing
regions, competition and distrust can hinder collaboration [41]. Companies are often reluctant to share
performance data due to concerns about confidentiality and competitive disadvantage. Encouraging open
benchmarking through industry associations, government initiatives, and public-private partnerships can
help overcome these barriers and promote collective growth. Standardizing KPIs, such as client
satisfaction scores, defect resolution efficiency, and material utilization rates, ensures transparency and
drives improvements in quality management [4].

Benchmarking the quality management in construction is a continuous process that requires commitment,
investment, and collaboration. Key Performance Indicators (KPIs) are essential for measuring and
improving this process. Effective benchmarking not only enhances construction quality but also supports
project sustainability and drives industry growth. Garcia et al. (2023) describe benchmarking as a method
for adopting best practices, closing performance gaps, and improving decision-making. Pratama et al.
(2021) emphasize that maturity in quality culture is crucial for reducing construction failures; however,
many firms lack the internal processes necessary for effective benchmarking. Without the establishment
and tracking of KPIs, companies in Cagayan de Oro will continue to struggle with inconsistent quality
management. To raise quality standards and remain competitive in the global market, firms should
integrate structured Quality Management Systems (QMS), foster leadership commitment, leverage
technology, and promote collaboration within the industry [10, 14].

2.6 Barriers to Benchmarking Construction Quality Management

Benchmarking construction quality management is crucial for enhancing industry standards, yet it faces
numerous barriers that impede widespread adoption, particularly in developing regions like Cagayan de
Oro. A significant challenge is the lack of awareness and understanding among local construction firms,
especially small and medium-sized enterprises (SMEs), which often have limited exposure to
benchmarking principles and struggle to recognize long-term benefits. Garcia et al. (2023) point out that
firms in Chile are hesitant to share sensitive data, limiting their engagement in benchmarking. This issue
is mirrored in Cagayan de Oro, where companies operate in isolation and lack access to industry-wide
performance data.

To assess these barriers, the Kaiser-Meyer-Olkin (KMO) measure and Bartlett's Test can evaluate
sampling adequacy and the statistical validity of analyzing firms' readiness for benchmarking [41]. A low
KMO value indicates fragmented industry practices and inconsistent data collection, underscoring the
need for structured benchmarking frameworks. Furthermore, Cronbach's Alpha measures the reliability of
benchmarking assessment tools, ensuring consistent data collection regarding firms' challenges [40].
Another significant challenge is firms' reluctance to share performance data due to concerns about
confidentiality and potential competitive disadvantages. Albertin et al. (2021) emphasize that effective
benchmarking requires comprehensive data collection; however, many firms are hesitant to disclose
operational details, fearing that competitors may gain insights into their processes. This reluctance limits
collaboration and hampers the development of standardized benchmarking frameworks. A Pairwise
Comparison approach can quantify firms' concerns and rank the significant barriers based on expert input
[40]. This method prioritizes factors such as a lack of transparency, fears of competition, and financial
constraints for targeted interventions. Fuzzy AHP extends the conventional AHP by expressing pairwise
comparison judgments using triangular fuzzy numbers and deriving priority weights through extent
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analysis to address imprecision in expert evaluations [42]. Financial constraints also obstruct the adoption
of benchmarking. Many firms, particularly in developing regions, operate on tight budgets and prioritize
cost reduction over quality initiatives.

Pratama et al. (2021) argue that achieving quality culture maturity is essential for reducing construction
failures; however, many firms remain in the early stages of Quality Management System (QMS)
development. The lack of standardization complicates benchmarking, as quality metrics tend to be
inconsistent [41]. FPR-based computations of weights and rankings can identify cost-effective strategies,
enabling firms to allocate resources more efficiently. By ranking barriers by severity using fuzzy
preference models, policymakers can determine which firms require financial support, training, or
regulatory intervention [40].

2.7 Strategies to Benchmarking Construction Quality Management

To overcome existing barriers, a variety of strategies can be implemented through structured assessments,
digital tools, and policy driven initiatives. One key approach is the utilization of digital platforms to
streamline data collection and provide real time performance feedback. Bonilla and Castillo (2020)
highlight the benefits of online benchmarking systems that allow firms to anonymously compare their
performance with industry peers. These platforms address concerns over data confidentiality while
offering reliable benchmarks to identify areas for improvement. The reliability of data collected through
digital benchmarking tools can be statistically validated using KMO and Bartlett's Test [41].

Another crucial strategy involves phased benchmarking implementation through structured assessments
and targeted training programs. Garcia et al. (2023) support the use of semi structured interviews and
scoring systems to evaluate management practices, making benchmarking more accessible for smaller
firms. A gradual approach, starting with internal performance reviews and then expanding to industry wide
comparisons, helps build confidence and supports integration into quality improvement initiatives.
Additionally, financial incentives such as certification programs, tax credits for quality investments, and
public recognition for leaders in benchmarking can encourage greater industry participation [42].
Cultivating strong quality management within organizations is also vital for the successful implementation
of benchmarking. Pratama et al. (2021) recommend adopting a Quality Culture Maturity Model (QCMM)
that emphasizes leadership commitment, stakeholder engagement, and continuous improvement [41]. By
institutionalizing Key Performance Indicators (KPIs) related to defect rates, project efficiency, and quality
standards, firms can better integrate benchmarking into their management frameworks [4].

Finally, external support and governmental involvement are crucial in fostering a strong benchmarking
management. Public and private partnerships can drive knowledge sharing initiatives, provide financial
incentives, and introduce policies that integrate benchmarking into construction project assessments.
Ackah and Amponsah (2024) emphasize the effectiveness of policy driven benchmarking in improving
project outcomes. Aligning local regulations with global best practices and promoting industry wide
collaboration can enhance the competitiveness of Cagayan de Oro's construction sector.

Additionally, structured benchmarking strategies including the integration of digital platforms, phased
implementation, leadership driven key performance indicators (KPIs), and regulatory support, can
promote data driven decision making and accelerate the maturity of quality culture across the construction
sector [40]. By applying these methodologies, the construction industry in Cagayan de Oro can
systematically identify gaps, implement targeted benchmarking strategies, and establish a long term
framework for quality excellence and global competitiveness.
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3. Methodology

This chapter outlines the methodology employed in this study, detailing the steps undertaken to achieve
its objectives. The primary goal is to evaluate the construction quality management maturity of the local
government, as well as identify the barriers to and strategies for adopting benchmarking in quality
management within the local construction industry. Additionally, the study aims to assess the current
maturity level of benchmarking practices in construction quality management in Cagayan de Oro, as well
as evaluate the extent of government stakeholders’ perceptions regarding its value and implementation.

3.1 Research Locale
Figure 2: Map of Cagayan de Oro City, Misamis Oriental, Philippines
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The study took place in Cagayan de Oro City, Misamis Oriental, Philippines (Latitude: 8° 28'37.9812" N,
Longitude: 124° 38' 45.3120" E). The selected respondents are from the offices of the Department of
Public Works and Highways Region 10, the Office of the City Engineer and the University of Science and
Technology of Southern Philippines. The respondents were engineers and architects involved in the
construction planning and execution, both on the high and low management level.

The study aims to gather insights on current construction practices, project management techniques, and
challenges encountered in infrastructure development within the region. The geographical focus on
Cagayan de Oro City allows for a contextualized understanding of local engineering practices and regional
infrastructure demands. Collaboration with local institutions was also sought to enhance the study’s
relevance and applicability to ongoing and future projects.
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3.2 Research Flow
Figure 3: Flow Chart of the Study
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Conclusions and Recommendations

The study begins by applying the Project Management Maturity Model (PMMM) to establish the present
maturity level of benchmarking practice of local government agencies. It also identifies the top ten (10)
key performance indicators (KPIs) used as a basis for examining the barriers that limit benchmarking
adopting and strategies that can address them. This phase emphasizes the importance of integrating
benchmarking into the quality management systems of the local construction industry. To ensure the data
collected is both representative and reliable, the sample size for the survey questionnaire was determined
using stratified random sampling.

Furthermore, several established analytical techniques were applied to verify the soundness of the dataset,
particularly its validity, reliability and internal consistency. These included the Project Management
Maturity Model (PMMM), the Kaiser-Meyer-Olkin (KMO) Measure and Bartlett’s Test of Sphericity,
Cronbach’s Alpha, Pairwise Comparison, and Fuzzy Analytic Hierarchy Process (Fuzzy AHP). These
methodologies are selected to uphold rigorous research standards and to ensure the credibility of the
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findings, which can serve as a foundation for future studies. The results of this phase supported the
development of a practical framework for enhancing benchmarking practices in public infrastructure
projects. Figure 3 presents a schematic diagram illustrating the study's workflow, offering a visual
overview that enhances comprehension of the research structure and overall process.

3.3 Research Design

This study adopts a quantitative research design to examine patterns and relationships among variables
using numerical data. Data were gathered through structured survey questionnaires to obtain standardized,
measurable responses. A Delphi approach was used, consisting of two rounds of questionnaires distributed
to selected respondents. This iterative method supports the collection of expert judgment while
maintaining anonymity and using feedback to refine the instrument. The first round gathered assessments
of project management maturity and the extent of benchmarking integration in their organizations, while
the second round was developed based on the results of the initial responses to improve clarity and merging
of expert opinion.

The first section of the first round of survey instruments were established on the Project Management
Maturity Model (PMMM) to assess maturity in quality management practices within construction
organizations. In developing the questionnaire, the researcher was guided by generally accepted
professional standards, including those from the Project Management Institute (PMI), to strengthen
content validity and ensure a consistent structure. Key Performance Indicators (KPIs) are also integrated
into the questionnaire to quantify performance outcomes and provide measurable benchmarks for
evaluating the effectiveness of quality management systems. The study utilized both the PMMM and the
Likert Scale for rating.

Data analysis used a combination of statistical procedures and multi-criteria decision making techniques
to support robust interpretation. The Kaiser-Meyer-Olkin (KMO) measure and Bartlett’s Test of Sphericity
were applied to evaluate sampling adequacy and suitability of the dataset for further analysis. Cronbach’s
Alpha was calculated to test the internal consistency of the survey scales. For prioritization and ranking,
weights were computed using pairwise comparison and fuzzy analytic hierarchy process (FAHP) to
accommodate judgments under certainty. The primary purpose of the implementation phase is to project
a plan into action, coordinate resources, and manage activities to achieve the research objectives.

3.4 Research Procedure

The research procedure began with the development and initial validation of the structured survey
questionnaire based on the PMMM framework and selected KPIs. Preliminary checking was conducted
to confirm validity, relevance and reliability, after which the instrument refined and finalized for
administration. Once finished, the questionnaire was then distributed using stratified random sampling
across three strata: the Department of Public Works and Highways Region 10, the Cagayan de Oro City
Engineer’s Office, and the University of Science and Technology of Southern Philippines. Data collection
was conducted within the designated period through a combination of printed and online distribution to
improve accessibility and response rates.

After retrieval, responses were screened for completeness and consistency, and the dataset was cleaned
prior to analysis. The validated dataset was processed using descriptive statistics, factor analysis,
reliability testing, and the selected multi-criteria techniques. All stages were documented to support
transparency and to ensure compliance with academic research standards.
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3.4.1 Sample of the Study

For this research, sample size decisions were informed by prior studies. For instance, the Project
Management Maturity Model (PMMM) study selected sixty (60) professionals based on their expertise
and industry experience. Furthermore, selecting twelve (12) to eighteen (18) carefully chosen respondents
can yield valuable insights, especially when participants come from various functional areas interacting
with project managers. It is also important to include individuals from different organizational levels to
capture diverse perspectives.

Additionally, to meet the requirements for the Kaiser-Meyer-Olkin (KMO) and Bartlett’s Test for
Exploratory Factor Analysis (EFA), a minimum of one-hundred (100) responses were targeted. For the
Cronbach’s Alpha reliability test, previous studies suggest that a sample size sufficient to achieve a
coefficient of 0.7 or higher is generally adequate. Since the population for this study is heterogeneous,
stratified random sampling was deemed the most appropriate method. This technique involves dividing
the population into homogeneous subgroups, or strata, based on shared characteristics, and then randomly
selecting participants from each stratum.

3.4.1.1 Sampling Techniques

Stratified random sampling is particularly useful when the population is composed of clearly defined
categories. In this research, the target population comprises the government construction sector in Cagayan
de Oro City. The sampling frame is divided into three distinct strata: the Department of Public Works and
Highways (DPWH) Region 10, the Cagayan de Oro City Engineer’s Office, and the University of Science
and Technology of Southern Philippines (USTP). Random samples were drawn from each stratum to
ensure all subgroups are well represented, thus enhancing the accuracy and reliability of the estimates.
Table 6 presents the proportional distribution of the sample across the three strata.

3.4.1.2 Sampling Size

A total of one hundred and ten (110) questionnaires were distributed among the three stratum to avoid
insufficient data during analysis. The total number of participants in the study are ninety-nine (99), both
Engineers and Architects working in the government construction sector. Out of the fifty-seven (57)
participants expected in DPWH-Region 10, only fifty-four (54) respondents submitted their responses.
The Cagayan de Oro City Engineer’s office submitted twenty-two (22) responses, which is six (6) more
than the sample size. Lastly, twenty-three (23) personnel from USTP participated in the survey out of the
twenty-seven (27) given.

Table 6: Stratified Random Sampling Size

Strata Population Size Sample Size | Sample Collected
DPWH - R10 384 57 54
CDO - CEO 100 16 22
USTP 177 27 23
Total 661 100 99

This proportional allocation ensures that each stratum is fairly represented in the sample, thereby
preserving the population’s structure and improving the accuracy and reliability of the findings. Ensuring
an adequate sample size is essential for generating valid statistical results. In stratified sampling, this often
means calculating separate sample sizes for each subgroup. A larger sample generally increases the
precision of parameter estimates and enhances the study’s statistical power. Adequate sample size is
particularly important in cases where the study may not reveal statistically significant differences. The
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demographic profile of field experts are detailed in Table 7. The participants should have at least a
minimum of five (5) years industry experience.

Table 7: Field Experts Profile

Characteristics No. of Participants Percentage
Sex

F 28 28.28
M 42 4242
No Response 29 29.30
Age Bracket

25-34 80 80.81
35-44 11 11.11
45-54 6 6.06
55-64 2 2.02
65 Over 0 0
Industry Experience

5 45 45.46
6-10 40 40.40
11-15 7 7.07
16-20 2 2.02
Over 20 5 5.05
Profession

Civil Engineer 71 71.72
Architect 22 22.22
No Response 6 6.06

3.4.2 Research Instruments

The study used a structured survey questionnaire to assess (1) project management maturity and (2)
organizational readiness for benchmarking within the government construction sector in Cagayan de Oro
City. Data collection followed a two-round Delphi format. The first round of survey gathered the personal
profiles of respondents and baseline assessments, while results of first round were used to refine and
finalize the second-round instrument for the feedback process.

The first-round questionnaire consisted of three parts: (a) respondent profile (e.g., age, gender, length of
experience, position, and time in current position), (b) assessment of maturity in quality management
practices, and (c) perceived value and current implementation of benchmarking. The second round
questionnaire retained the profile section for document consistency, then focused on (b) barriers to
benchmarking adoption and (c) strategies that may improve implementation within agencies.

3.4.2.1 Development of Survey Questionnaire

The maturity assessment items were developed using the Project Management Maturity Model (PMMM)
and organized around the nine PMBOK knowledge areas. Indicators were arranged in a matrix structure,
with maturity descriptors presented across increasing levels of practice development. Respondents rated
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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. The resulting PMMM variables are summarized in Table 8.

Table 8: PMMM Research Variables

Knowledge Area Indicators

1 Integration Management Project Brief
Project Plans
Lesson Learned

2 Scope Management Project Scope
Structured Approach
Scope Changes

3 Time Management Tasks Arrangement

Project Schedule Tracking

Updating Project Schedule

4 Cost Management Standardized Cost Estimate

Project Expenditures

Cost Performance

5 Quality Management Quality Standards
Quality Checks
Quality Documentation
6 Human Resource | Roles & Responsibilities
Management Team Performance
Human Resource Planning
7 Communications Communication Plans
Management Stakeholder Information Needs
Stakeholder Updates
8 Risk Management Potential Project Risks
Risk Response Plans

Risk Management Outcomes

9 Procurement Management | Procurement Needs Identification

Contractor Performance Evaluation

For each indicator, a corresponding item was provided with five response options aligned with the maturity
levels. Reponses were aggregated to determine maturity levels across knowledge areas for each
participating agency. To evaluate stakeholder perception of benchmarking, a KPI-based set of items was
included to collect performance dimensions relevant to construction quality culture and benchmarking
readiness. The indicators covered cost efficiency, timeliness, quality compliance, safety and risk,
stakeholder satisfaction, regulatory compliance, innovation, productivity, data transparency, and human
capital. The stakeholder perception items are presented in Table 9.

Table 9: Stakeholders’ Perception Research Indicators
‘ ‘ Indicator ‘ Questions

[JFMR260267993 Volume 8, Issue 2, March-April 2026 26



http://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

1 Cost Efficiency | Does benchmarking help identify areas where project costs can be reduced
without affecting quality?

Are project cost variances regularly reviewed and compared through
benchmarking data?

2 Timeliness Does benchmarking support better planning and control of project timelines?
Are project delays analyzed and used as part of benchmarking reviews for
improvement?

3 Quality Does benchmarking lead to the delivery of higher quality outcomes in capital

Compliance works?
Are post-project quality metrics benchmarked against other projects to drive
improvement?

4 Safety and Risk | Does benchmarking improve awareness and compliance with health and

safety standards in projects?

Are safety incident rates tracked and benchmarked to identify areas needing

improvement?
5 Stakeholder Does benchmarking help increase responsiveness and communication with
Satisfaction clients?
Is client feedback regularly collected and used for performance comparison?
6 Regulatory Does benchmarking help minimize negative environmental impacts of
Compliance projects?

Are environmental performance indicators incorporated into project
benchmarking processes?

7 Innovation Does benchmarking help set clearer goals and improve team communication?

Are team dynamics and conflict resolution practices evaluated and compared
in benchmarking?

8 Productivity Does benchmarking highlight the impact of leadership skills on project
outcomes?

Are leadership practices and technical skills assessed and benchmarked for
improvement?

9 Data Does benchmarking reveal ways to improve labor and machine productivity?

Transparency Are productivity metrics (e.g., materials use, equipment maintenance) tracked
for benchmarking?

10 | Human Capital | Does benchmarking support better planning for skilled manpower needs?

Are staff qualifications and training effectiveness reviewed and benchmarked
regularly?

Table 10 consolidates the major constraints that hinder benchmarking adoption in government
construction projects, organized across five broad areas: limited and inconsistent KPI integration, weak
quality management system (QMS) structure, leadership and workforce readiness issues, gaps in digital
capability, and low collaboration and data-sharing between agencies. The indicators reflect recurring
operational problems collectively limiting the availability and credibility of benchmarking inputs.
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Table 10: Key Barriers Research Variables
Key Barriers

BSD1.1 | Government construction projects lack sufficient use of Key Performance Indicators
(KPIs) to measure performance.

BSD1.2 Time-related KPIs (e.g., meeting deadlines, project completion time) are often neglected
in benchmarking practices.

BSD1.3 Quality-related KPIs (e.g., compliance with specifications, workmanship quality) are
difficult to monitor in government projects.

BSD1.4 | Cost-related KPIs (e.g., budget adherence, cost variance) are poorly tracked in government
benchmarking efforts.

BSD1.5 | Different projects use different measures, making comparisons unfair

BSD2.1 | The absence of a structured Quality Management System (QMS) limits systematic
benchmarking implementation.

BSD2.2 | Quality checks are often done informally and inconsistently.
BSD2.3 | The lack of ISO-based frameworks (e.g., ISO 9001) hinders adoption of standardized
benchmarking practices.

BSD2.4 | Weak integration of quality management systems reduces the reliability of benchmarking
data.
BSD2.5 | There are no regular quality reviews or audits in many projects.

BSD3.1 Some leaders do not fully support benchmarking in projects.

BSD3.2 | Employees resist change when benchmarking systems are introduced.

BSD3.3 | Limited leadership focus on a KPI-driven culture weakens benchmarking success.

BSD3.4 | Leaders rarely promote continuous improvement using KPIs.

BSD3.5 | Lack of accountability reduces staff participation in benchmarking initiatives.

BSD3.6 | Excessive workloads hinder employee involvement in benchmarking-related activities.

BSD4.1 Government projects face challenges in adopting digital tools (e.g., BIM, dashboards) for
benchmarking.

BSD4.2 | High costs of digital technologies limit widespread implementation of benchmarking
systems.

BSD4.3 Skill gaps among personnel hinder effective use of digital benchmarking platforms.

BSD4.4 | Resistance to digital transformation prevents efficient KPI monitoring.

BSD4.5 | Absence of real-time data systems reduces accuracy and timeliness of benchmarking
outputs.

BSD5.1 | Government agencies hesitate to share benchmarking data due to confidentiality concerns.

BSD5.2 | Inter-agency competition and distrust reduce collaboration in benchmarking activities.

BSDS5.3 Government units lack networks or partnerships for benchmarking exchange.

BSD5.4 | Different agencies use different measures, making it hard to standardize benchmarking
practices.

BSD5.5 | Short project timelines discourage collaboration on benchmarking initiatives.

Table 11 presents the corresponding strategies designed to address the barriers in Table 10 by
strengthening KPI standardization, embedding quality systems, improving leadership support, enabling
digital transformation, and promoting collaboration. The strategies also highlight practical enablers for
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modernization to improve data timeliness and monitoring accuracy.

Table 11: Proposed Strategies Research Variables

Proposed Strategies

PSD1.1 Comparing and ranking KPIs can help find the most important ones to use.

PSD1.2 Analytical tools such as pairwise comparison and fuzzy analytic hierarchy process enhance
KPI selection and decision-making.

PSD1.3 Ranking KPIs in order of importance helps focus on what matters most.

PSD1.4 | Prioritizing quality-related KPIs, such as defect rates and efficiency, strengthens
benchmarking accuracy.

PSD1.5 | Using the same KPIs for all projects makes results fair and consistent.

PSD2.1 Promoting a “culture of quality” helps improve benchmarking practices.

PSD2.2 Introducing quality systems step by step makes them easier to apply.

PSD2.3 Conducting regular quality audits strengthens benchmarking reliability.

PSD2.4 | Incorporating quality-related KPIs (e.g., defect rates, process efficiency) enhances quality
monitoring.

PSD2.5 | Leadership-driven quality assessments reinforce benchmarking accountability and
compliance.

PSD3.1 Strong leadership commitment enhances benchmarking integration in projects.

PSD3.2 Capacity-building and training programs improve employee readiness for benchmarking
practices.
PSD3.3 Leaders who track performance encourage a culture of improvement.

PSD3.4 Clear assignment of benchmarking responsibilities enhances participation and
accountability.

PSD3.5 Gradual implementation of benchmarking practices encourages organizational acceptance
and reduces resistance.

PSD4.1 Adoption of digital platforms streamlines benchmarking processes and data collection.

PSD4.2 Financial support or incentives can help agencies adopt digital systems.

PSD4.3 Technical training builds staff competencies in digital benchmarking systems.

PSD4.4 | Public-private partnerships enhance technology integration in government projects.

PSD4.5 Real-time dashboards improve accuracy and speed in monitoring projects.
PSDS5.1 Secure data-sharing platforms address confidentiality concerns in benchmarking.

PSDS.2 | Policy-driven frameworks foster trust and collaboration between agencies.

PSDS.3 | Industry-wide cooperation helps keep benchmarking sustainable.

PSDS.4 | Alignment of local benchmarking practices with global standards enhances
competitiveness.

PSDS.5 Partnerships with private groups can support benchmarking even with tight schedules.

3.4.2.2 Validity and Reliability of Survey Questionnaire

Validity and reliability checks were performed in IBM SPSS Statistics to confirm that the dataset was
adequate for factor-based assessment and that the measurement scales were internally consistent.
Sampling adequacy was evaluated using Kaiser-Meyer-Olkin (KMO) measure and Bartlett’s Test of
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Sphericity. The KMO value ranges from 0 to 1, the higher values indicating that correlations among
variables are sufficiently compact for factor analysis. Values below 0.50 are generally considered
inadequate, while values from 0.50 upward indicate progressively better adequacy. Table 12 summarizes
the interpretation guide used in this study. Bartlett’s test was used to determine whether the correlation
matrix significantly differs from an identity matrix. A statistically significant result (p < 0.05) indicates
that the variables are correlated at a level appropriate for factor analysis.

Table 12: KMO Criteria

KMO Value Range Criteria
KMO > 0.90 Marvelous
0.80 <KMO <0.90 Meritorious
0.70 <KMO < 0.80 Middling
0.60 <KMO <0.70 Mediocre
0.50 <KMO <0.60 Miserable
KMO <0.50 Unacceptable

Reliability was assessed using Cronbach’s alpha to determine the internal consistency of the questionnaire
scales. Table 13 presents the rule-of-thumb interpretation adopted in this study. Alpha values are
interpreted using commonly applied thresholds, where an Alpha value of 0.70 or higher is considered
acceptable, while higher values like 0.80 and 0.90 indicate good and excellent reliability, while low values
suggest weak inter-item consistency and may indicate that items are not measuring the same underlying
construct.

Table 13: Cronbach’s Alpha Criteria

Cronbach’s Alpha (a) Reliability Level
a>0.90 Excellent

0.90 > 0> 0.80 Good
0.80>0>0.70 Acceptable
0.70> 0> 0.60 Questionable
0.60 > 0> 0.50 Poor

a<0.50 Unacceptable

3.5.3 Data Collection

Data collection for this study followed a structured and ethical process designed to obtain reliable
responses from government construction stakeholders in Cagayan de Oro City. The survey approach was
implemented in two stages, beginning with coordination and formal approval from participating agencies,
followed by the distribution and retrieval of the questionnaires through institution-appropriate channels.
To ensure that participation was properly authorized and that respondents were protected, the process
emphasized official communication, confidentiality assurances, and adherence to the established research
procedure. The first round survey gathered baseline inputs, and second round survey was subsequently
administered after incorporating revisions from the initial results to improve clarity and strengthen the
quality responses, consistent with the feedback-oriented nature of Delphi method.
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3.5.3.1 Permission to Conduct the Survey

The researcher provided a formal letter to each agencies seeking permission to conduct and distribute the
survey questionnaires to the engineers and architects employed under the institution (See Appendix-A).
The letter outlined the purpose and objectives of the study, and the benefit of the study to the local industry.
The request emphasized the significance of the study in its contribution of valuable insights to the project
management of government sectors handling construction projects. In addition, the researcher provided
assurance to the respondents with regards to the confidentiality and ethical considerations related to the
study. This letter served as an official and formal means to as for authorization to proceed with the survey.
After gaining approval to distribute the survey questionnaires, the next step involved following the
research procedure and data gathering.

3.5.3.2 Distribution of Survey Questionnaire

Prior to data collection, a formal letter was sent to the target institutions requesting permission to conduct
the survey. This letter included an attached form to be filled out with the email addresses of designated
respondents. Once permission was granted and the form completed, the survey was distributed in either
printed or electronic format, depending on the institution’s accessibility and preference. Hard copies were
provided to the Department of Public Works and Highways (DPWH), the City Engineer’s Office received
the survey through Google Forms, while the University of Science and Technology of Southern
Philippines (USTP) was given both printed and online versions. This mixed distribution approach ensured
convenience, inclusivity, and efficient data collection while maintaining confidentiality throughout the
process.

The industry experts completed the first set of questionnaire in the span of one (1) week. Whereas, the
second set of questionnaire was finished in the span of one (1) month due to the renewal process of some
respondents in the Department of Public Works and Highways Region 10. Based on the result of the first
survey, necessary revisions were made to the second set of questionnaire. This process involves adjusting
content and refining phrases to be clearer to the respondents, to ensure better responses that aligned with
the learning objectives.

3.5.4 Data Analysis

The survey questionnaire allowed both quantitative analysis and strategic interpretation, ultimately serving
as a diagnostic and developmental tool for enhancing construction quality culture within the public sector.
The questionnaire that was used in this study employs two measurement approaches based on the specific
objectives of the study. Objective 1, which assesses the maturity of project management practices across
the nine PMBOK® knowledge areas, uses the five level Project Management Maturity Model (PMMM)
adapted from Crawford (2006). The Likert scale specifically addressed Objectives 2, 3, and 4.

Objective 2 aims to measure the perceived value of benchmarking, exploring whether respondents believe
it contributes to improved efficiency, cost effectiveness, adherence to quality standards, and enhanced
stakeholder satisfaction in project delivery. Objective 3 focuses 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.

Objective 4 examines the level of understanding and application of Key Performance Indicators (KPIs) as
tools for measuring performance in critical areas such as cost, time, quality, safety, and environmental
impact. By using a five point Likert scale to gather responses across these objectives, the study captures a
broad range of subjective perspectives, allowing for comparative analysis of attitudes and the extent to

[JFMR260267993 Volume 8, Issue 2, March-April 2026 31



http://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

which benchmarking practices are 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 provides 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,
with respondents grouped into three institutional strata: the Department of Public Works and Highways
Region X (DPWH), the Cagayan de Oro City Engineer’s Office (CEO), and the University of Science and
Technology of Southern Philippines (USTP). The stratification allows maturity levels to be analyzed
within the organizational context of each agency, recognizing differences in mandate, project scale,
governance structure, and operational capacity.

3.5.4.1 Project Management Maturity Model

The Project Management Maturity Model (PMMM) served as the main analytical framework for
determining the maturity of quality management and benchmarking-oriented practices among government
construction agencies in Cagayan de Oro City. The model was used to assess how consistently project
management processes are established, applied, monitored, and improved within each institution. In line
with the first research objective, the PMMM provided a quantitative basis for measuring maturity using
the nine (9) PMBOK 4% Edition knowledge areas as assessment dimensions.

Table 14: Project Management Maturity Model Rating Scale

Level Definition

1 Initial Process

2 Structured Process and Standards

3 Organizational Standards and Institutionalized Processes
4 Managed Process

5 Optimizing Process

Each knowledge area was operationalized through predefined indicators, allowing respondents to rate the
extent to which specific practices are evident in their agency. Responses were collected using the five-
level PMMM rating scale in Table 14: Level 1 (Initial Process), Level 2 (Structured Process and
Standards), Level 3 (Organizational Standards and Institutional Processes), Level 4 (Managed Process),
and Level 5 (Optimizing Process). These levels reflect increasing degrees of formalization and integration,
where higher maturity implies that foundational practices are not only present but also standardized,
measured, and continuously refined.

Table 15: DPWH PMMM Result

Knowledge Variables Level | Level | Level | Level | Level
Area 5 4 3 2 1
1 Integration Project Brief 9 28 14 2 1
Management Approved Project Plans 11 29 11 2 1
Lessons Learned 7 25 18 3 1
2 Scope Defined Project Scope 11 25 16 1 1
Management Structured Approach 9 30 13 1 1
Scope Changes 11 26 14 3 0

[JFMR260267993 Volume 8, Issue 2, March-April 2026 32



http://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com
3 Time Tasks Arrangement 12 19 19 4 0
Management Project Schedules Tracking 12 22 17 3 0
Updating Project Schedules 9 17 23 4 1
4 Cost Standardized Cost Estimate 9 28 15 2 0
Management Project Expenditures 7 32 13 1 1
Cost Performance 11 25 16 1 1
5 Quality Quality Standards 8 23 19 4 0
Management Quality Checks 9 24 17 3 1
Quality Documentation 8 25 20 0 1
6 Human Resource | Project Roles & Responsibilities | 12 26 15 0 1
Management Team Performance 7 25 18 4 0
Human resource planning 9 17 24 4 0
7 Communications | Communication Plans 6 23 22 1 2
Management Stakeholder Information Needs 6 28 17 1 1
Stakeholder Updates 7 27 16 2 2
8 Risk Potential Project Risks 7 25 17 5 0
Management Risk Response Plans 5 26 18 2 1
Risk Management Outcomes 5 28 15 6 0
9 Procurement Procurement Needs Identification | 8 25 20 1 0
Management Contractor Performance | 6 22 21 5 0
Evaluation
Figure 4: DPWH PMMM Chart
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Figure 4 visually confirms the maturity distribution summarized in Table 15. Across the nine PMBOK
knowledge areas, the Level 4 line consistently remains the highest, indicating the DPWH practices are
generally implemented through established procedures and are routinely monitored. The Level 3 line
forms the second largest cluster, showing that many processes are already standardized but not yet fully
optimized across all areas. In contrast, Level 2 and Level 1 remain minimal throughout the chart,
suggesting limited reliance on inconsistent practices. The Level 5 line is present across knowledge areas
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but declines noticeably toward the later dimensions, reflecting that continuous improvement is evident but
not uniformly embedded. This pattern is most pronounced where integration, scope, and cost related
practices show stronger upper-level concentrations, while time management trends relatively more toward
Level 3, implying uneven standardization in schedule control.

Table 16: CEO PMMM Result

Knowledge Variables Level | Level | Level | Level | Level
Area 5 4 3 2 1
1 Integration Project Brief 2 8 9 4 0
Management Approved Project Plans 3 8 8 3 1
Lessons Learned 3 5 10 5 0
2 Scope Defined Project Scope 3 8 7 5 0
Management Structured Approach 3 7 9 3 1
Scope Changes 1 9 7 6 0
3 Time Tasks Arrangement 2 3 11 6 1
Management Project Schedules Tracking 3 1 9 8 2
Updating Project Schedules 0 6 6 9 2
4 Cost Standardized Cost Estimate 2 10 6 4 1
Management Project Expenditures 2 7 10 4 0
Cost Performance 4 7 5 7 0
5 Quality Quality Standards 2 8 9 3 1
Management Quality Checks 3 9 7 3 1
Quality Documentation 3 8 7 4 1
6 Human Resource | Project Roles & Responsibilities | 2 7 10 3 1
Management Team Performance 1 8 7 6 1
Human resource planning 1 5 7 9 1
7 Communications | Communication Plans 1 8 11 3 0
Management Stakeholder Information Needs 1 4 15 2 1
Stakeholder Updates 1 7 13 2 0
8 Risk Potential Project Risks 1 11 9 1 1
Management Risk Response Plans 1 8 11 2 1
Risk Management Outcomes 0 12 9 2 0
9 Procurement Procurement Needs Identification | 1 11 6 4 1
Management Contractor Performance | 1 7 11 4 0
Evaluation
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Figure 5: CEO PMMM Chart
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In the case of the City Engineer’s Office (CEO), PMMM data analysis accounts for the localized and
community oriented nature of city level construction projects. Table 16 reflect how the project

management maturity is concentrated mainly at Level 3 and Level 4. This is evident in Figure 5 where the

Level 3 and Level 4 lines dominate most knowledge areas, indicating that key procedures are generally
defines and implemented, although optimization remains limited. Level 5 responses are present but
relatively small across indicators, which suggests that continuous improvement practices are not yet
consistently embedded into daily project delivery.

Table 17: USTP PMMM Result

Knowledge Variables Level | Level | Level | Level | Level
Area 5 4 3 2 1
1 Integration Project Brief 5 15 2 0 0
Management Approved Project Plans 6 10 4 2 0
Lessons Learned 6 12 4 0 0
2 Scope Defined Project Scope 7 11 4 0 0
Management Structured Approach 6 9 7 0 0
Scope Changes 7 12 2 1 0
3 Time Tasks Arrangement 7 11 4 0 0
Management Project Schedules Tracking 6 14 2 0 0
Updating Project Schedules 6 12 4 0 0
4 Cost Standardized Cost Estimate 6 11 4 1 0
Management Project Expenditures 6 12 3 1 0
Cost Performance 7 11 4 0 0
5 Quality Quality Standards 6 9 5 1 1
Management Quality Checks 5 10 4 3 0
Quality Documentation 6 10 5 1 0
6 Human Resource | Project Roles & Responsibilities | 5 12 4 1 0
Management Team Performance 5 9 7 1 0
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Human resource planning 3 10 6 2 1
7 Communications | Communication Plans 5 12 3 2 0
Management Stakeholder Information Needs 5 10 3 3 1
Stakeholder Updates 5 9 6 2 0
8 Risk Potential Project Risks 6 10 3 3 0
Management Risk Response Plans 3 12 4 2 1
Risk Management Outcomes 4 13 3 1 1
9 Procurement Procurement Needs Identification | 6 11 3 1 1
Management Contractor Performance | 4 12 4 1 1
Evaluation
Figure 6: USTP PMMM Chart
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For the USTP, Table 17 show a maturity pattern that is strongly weighted toward the upper levels of the
PMMM scale. Across all nine knowledge areas, Level 4 consistently records the highest frequencies, while
Level 5 appears as the next most common rating. This is reflected in Figure 6 where the Level 4 line
remains dominant across Areas 1-8, indicating that USTP’s project management processes are generally
implemented with formal controls, oversight, and routine monitoring.

The distribution also highlights where maturity becomes less uniform. Quality Management and Human
Resource Management show a noticeable rise in Level 3 and Level 2 counts, implying that these functions
are established and repeatable but may not always be managed through consistent performance
measurement across all projects. A similar pattern is visible in Communications where Level 2 and Level
1 responses become more visible than in earlier areas, indicating variability in how stakeholder
information routines and risk response practices are executed across units. USTP demonstrates a managed
to optimizing maturity profile, characterized by strong documentation and planning rigor, with
improvement opportunities most evident in procurement strengthening and the consistent management of
HR, communications, risk and selected quality routines.

Overall, the PMMM based data analysis provides a structured and comparable assessment of project
management maturity across DPWH, CEO, and USTP. The maturity outputs generated in this section
provide the empirical basis for reporting and discussing the comparative maturity levels in the preceding
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chapter. By incorporating stratified tables and figures within this analytical framework, the study ensures
transparency, replicability, and contextual relevance. The results derived from this analysis serve as the
foundation for the presentation and interpretation of maturity levels in Chapter 4, while maintaining a
clear methodological boundary between analysis and discussion.

3.5.4.2 Extent of Stakeholders Perception using Likert Rating Scale

The Likert rating scale is an ordinal measurement method used to record how respondents agree or
disagree with a statement. In this study, it uses five options ranging from 1 (Strongly Agree) to 5 (Strongly
Disagree), as shown in Table 18. Each response is collected as a category choice, making the results
suitable for frequency counting and comparison. Because categories are ordered, higher ratings indicate
stronger agreement, but the data are interpreted primarily through distributions than assuming equal

values.
Table 18: Likert Rating Scale

Scale Definition

1 Strongly Disagree
2 Disagree

3 Neutral

4 Agree

5 Strongly Agree

In this research, the Likert scale was applied to quantify government stakeholders perceptions of
benchmarking in construction quality management. Respondents rated attributes categorized into ten key
performance indicators such as cost efficiency, timeliness, quality compliance, safety and risk, stakeholder
satisfaction, regulatory compliance, innovation, productivity, data transparency, and human capital.
Results from DPWH, CEO, and USTP were stratified, with each KPI summarized by the number of
responses in each rating category. This structure enables direct comparison of how perceptions are
distributed across agencies with different roles and operational context.

For the DPWH, Table 19 indicate generally higher levels of agreement regarding the usefulness of
benchmarking in improving cost efficiency, schedule control, and regulatory compliance. The table
corresponding to DPWH show a concentration of responses within the Agree and Strongly Agree
categories, reflecting respondents familiarity with performance monitoring systems and standardized
reporting requirements. These results suggest that DPWH stakeholders largely recognize benchmarking
as a practical tool for enhancing project control and accountability, although variations remain in
perception related to innovation and data transparency.

Table 19: Extent of DPWH Experts Perception

5 4 3 2 1
Key Performance Strongly | Agree | Neutral | Disagree | Strongly No
Indicator Agree Disagree Response
1 Cost Efficiency 11 30 13 0 0 0
11 31 11 1 0 0
2 Timeliness 12 33 9 0 0 0
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7 34 13 0 0 0
3 Quality Compliance 10 35 8 1 0 0
8 30 16 0 0 0
4 Safety and Risk 8 35 10 1 0 0
12 29 12 1 0 0
5 | Stakeholder Satisfaction 10 36 8 0 0 0
4 31 17 1 1 0
6 | Regulatory Compliance 11 31 11 1 0 0
5 40 9 0 0 0
7 Innovation 13 33 8 0 0 0
4 35 15 0 0 0
8 Productivity 9 37 7 1 0 0
8 32 12 1 0 1
9 Data Transparency 9 36 7 1 0 1
9 28 16 0 0 1
10 Human Capital 16 30 6 1 0 1
12 30 10 1 0 1

In contrast, the City Engineer’s Office (CEO) exhibits more moderate perception levels, as reflected in
Table 20. Responses are predominantly clustered between Neutral and Agree, particularly for indicators
related to benchmarking role in productivity improvement and data driven decision making. The table
show relatively stronger agreement in areas such as stakeholder satisfaction and communication, which
aligns with the CEQO’s localized project coordination role. However, lower agreement levels are observed
for indicators associated with advanced benchmarking practices, such as systematic KPI comparison and
post-project performance reviews.
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Table 20: Extent of CEO Experts Perception
5 4 3 2 1
Key Performance | Strongly | Agree | Neutral | Disagree | Strongly | No
Indicator Agree Disagree | Response
1 | Cost Efficiency 10 11 1 0 1 0
11 10 1 0 1 0
2 | Timeliness 7 12 3 0 1 0
10 11 1 0 1 0
3 | Quality Compliance 8 12 2 0 1 0
6 11 4 1 1 0
4 | Safety and Risk 7 15 0 0 1 0
9 10 2 1 1 0
5 | Stakeholder Satisfaction | 5 13 4 0 1 0
4 12 5 1 1 0
6 | Regulatory Compliance | 6 11 4 1 1 0
6 11 3 2 1 0
7 | Innovation 7 14 1 0 1 0
8 12 1 1 1 0
8 | Productivity 7 13 2 1 0 0
7 13 1 2 0 0
9 | Data Transparency 9 14 0 0 0 0
8 9 5 1 0 0
10 | Human Capital 7 13 2 0 1 0
5 12 4 1 1 0
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For the USTP, Table 21 reveal a distinct perception pattern. The tables indicate higher agreement levels
for indicators related to planning, documentation, and analytical evaluation, as illustrated in the
corresponding figures. Respondents generally acknowledge the conceptual value of benchmarking in
improving quality compliance and human capital development. However, the figures also show a higher
frequency of Neutral responses for indicators related to procurement efficiency, timeliness, and
operational benchmarking, reflecting USTP’s limited involvement in direct construction implementation.

Table 21: Extent of USTP Experts Perception

5 4 3 2 1
Key Performance | Strongly | Agree | Neutral | Disagree | Strongly | No
Indicator Agree Disagree | Response
1 | Cost Efficiency 7 13 2 0 0 0
7 12 2 1 0 0
2 Timeliness 7 11 3 1 0 0
10 8 4 0 0 0
3 | Quality Compliance 10 8 3 1 0 0
4 17 0 1 0 0
4 Safety and Risk 11 9 1 1 0 0
10 10 1 1 0 0
5 Stakeholder Satisfaction | 10 9 3 0 0 0
8 11 3 0 0 0
6 | Regulatory Compliance | 12 7 3 0 0 0
7 8 6 1 0 0
7 | Innovation 8 12 2 0 0 0
8 11 3 0 0 0
8 | Productivity 9 10 3 0 0 0
8 7 5 2 0 0
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9 Data Transparency 8 11 3 0 0 0
10 8 3 1 0 0

10 | Human Capital 9 9 3 1 0 0
8 9 4 1 0 0

Across all three strata, the consolidated tables demonstrate that stakeholders generally perceive
benchmarking as beneficial, particularly in enhancing quality awareness, accountability, and performance
evaluation. However, the extent of agreement varies by agency, with DPWH showing the strongest
positive perception, followed by CEO and USTP. These variations highlight the influence of
organizational role, exposure to formal performance systems, and project execution responsibility on
stakeholders’ perception of benchmarking implementation.

Overall, the Likert scale results presented in the tables and figures provide empirical evidence of
stakeholders’ readiness and receptiveness toward benchmarking in government construction projects.
These findings establish an important perceptual baseline that supports the subsequent identification of
barriers and prioritization of strategies using pairwise comparison and fuzzy analytic hierarchy process in
later sections of the analysis.

3.5.4.3 Pairwise Comparison

Pairwise comparison analysis was used to support the prioritization requirements of Research Objectives
3 and 4 by recording stakeholder judgment into a structured set of relative preferences. Since multiple
barriers and strategies were assessed, the analysis followed a two-level judgment structure to keep
comparisons systematic and reduce inaccurate judgment. This approach enabled the study to convert
qualitative expert opinions into comparable numerical priorities, ensuring that the most practical strategies
could be ranked objectively.

Table 22: Compiled Pairwise Comparison of the Barriers Dimensions

KPI Quality Leadership Technological | Collaboration
Integration | Management | Commitment | Adoption
Systems

KPI integration 1 1/3 172 1/5 1/4
Quality 3 1 2 1/4 1/3
Management
Systems
Leadership 2 172 1 1/4 1/3
commitment
Technological 5 4 4 1 2
adoption
Collaboration 4 3 3 1/2 1

The first level of judgment involved the comparison of the main dimensions influencing benchmarking
implementation. These dimensions represent higher level groupings of related factors derived from the
research framework, such as governance and policy related issues, quality management system limitations,
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leadership and organizational factors, technological readiness, and collaboration related constraints.
Stakeholders compared these dimensions pairwise to determine their relative importance in affecting
benchmarking adoption. The resulting judgments were organized into a dimension level pairwise
comparison matrix, which forms the basis for computing the relative weights of each dimension. The
compiled comparison data for the key barriers main dimensions are presented in Table 22, whereas Table
23 presents the compiled comparison data for the proposed strategies.

Table 23: Compiled Pairwise Comparison of the Strategies Dimensions

Digital tools | Training | Leadership | Prioritization of | External
KPIs support
Digital tools 1 1/4 1/5 1/4 1/3
Training 4 1/3 1 3
Leadership 5 3 1 3 4
Prioritization of KPIs | 4 1 1/3 1 3
External support 3 1/3 1/4 1/3 1

The second level of judgment focused on the comparison of sub-dimensions within each main dimension.
These sub-dimensions correspond to the specific benchmarking barriers and proposed strategies identified
in Table 10 and Table 11. Separate pairwise comparison matrices were constructed for each set of sub-
dimension to ensure that comparisons were made only among conceptually related factors. This level of
analysis captures finer distinctions among individual barriers and strategies while remaining consistent
with the broader priorities established at the dimension level. The pairwise comparison data for the sub-
dimensions of the key barriers and proposed strategies are presented in Appendix.

Following matrix construction at both levels, normalization was performed to compute the relative weights
of the dimensions and sub-dimensions. Dimension-level weights obtained from the first level of judgment
were combined with the local weights of sub-dimensions derived from the second level to calculate overall
priority values. This aggregation process ensures that the final prioritization reflects both the strategic
importance of each dimension and the specific influence of individual barriers and strategies.

The outputs of this two-level pairwise comparison analysis served as validated inputs for the subsequent
Fuzzy Analytic Hierarchy Process (FAHP). By structuring the analysis hierarchically, the study ensures
that the identification of key barriers and the prioritization of strategies are based on a rigorous,
transparent, and reproducible analytical process appropriate for complex decision-making in government
construction benchmarking.

3.5.4.4 Fuzzy Analytic Hierarchy Process

The Fuzzy Analytic Hierarchy Process (FAHP) was applied to further analyze the results obtained from
the pairwise comparison for Research Objective 3 and 4. FAHP was employed to address the inherent
uncertainty, subjectivity, and vagueness in human judgment when evaluating complex decision criteria
related to benchmarking implementation in government construction projects.

The FAHP analysis builds directly upon the validated pairwise comparison matrices derived in the
previous section. Instead of using crisp numerical judgments, each linguistic judgment (e.g., equal
importance, moderate importance, strong importance) is represented by a lower, middle, and upper bound,
allowing preferences to be expressed as ranges rather than fixed values. This transformation ensures
uniform interpretation of stakeholder judgments across all criteria. The linguistic scale and corresponding
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TFNs used in this study are presented in Table 4. This table defines the fuzzy numerical ranges associated
with Saaty’s scale and serves as the basis for converting pairwise comparison judgments into fuzzy form.
Table 24: Transformed Fuzzy Comparison Matrix of the Barriers Dimensions

KPI Quality Leadership Technological | Collaboration
Integration | Management | Commitment | Adoption
Systems
KPI integration 1 1|1 |14 (13 |172(13 121 |1/6 |[1/5|1/4|1/5 [1/4]1/3
Quality 2 |3 14 |1 1 1 2 3 |4 |[1/6 (1/5|1/4(1/4 [ 1/3]1/2
Management
Systems
Leadership 1 2 (3 |[1/4113 11271 1 1 | U5 | 1/4 (13 |1/4 [ 1/3 |12
commitment
Technological 4 |5 |6 |4 |5 6 |3 4 |5 |1 1 1 3 4 |5
adoption
Collaboration 3 4 |5 12 |3 4 |2 3 14 |15 (141131 1 1
Table 25: Transformed Fuzzy Comparison Matrix of the Strategies Dimensions
Digital tools | Training Leadership Prioritization | External
of KPIs support

Digital tools 1 L |1 | US|{14 |13 (16 |1/ |1/4|1/5 [1/4 13 |1/4 (13|12
Training 3 14 (5 |1 1 1 /4 11311211 1 1 2 3 |4
Leadership 4 5 16 |2 3 4 1 1 1 2 3 4 3 4 5
Prioritization of | 3 4 15 |1 1 1 /4 |13 | 172 |1 1 1 2 3 4
KPIs
External support |2 |3 |4 | 1/4|1/3 (12 |1/5(1/4|1/3|1/4 |[1/3]1/2|1 1 1

For both the barriers and strategies, the crisp pairwise comparison matrices were first transformed into
fuzzy pairwise comparison matrices, shown in Table 24 and Table 25, using the TFNs defined in Table 5.
Each comparison value was replaced with its corresponding triangular fuzzy number, resulting in a fuzzy
reciprocal matrix. Separate fuzzy matrices were constructed for the main dimensions and for the sub-
criteria, consistent with the two-level judgment structure established in the pairwise comparison analysis.

Table 26: Crisp Comparison Matrix of the Barriers Dimensions

KPI Quality Leadership Technological | Collaboration
Integration | Management | Commitment | Adoption
Systems
KPI integration 1.00 0.35 0.42 0.20 0.26
Quality 3.00 1.00 1.04 0.24 0.39
Management
Systems
Leadership 2.67 1.52 1.00 0.26 0.42
commitment
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Technological 5.00 4.33 4.00 1.00 2.67
adoption

Collaboration 4.00 3.00 2.67 0.42 1.00

Table 27: Crisp Comparison Matrix of the Strategies Main Dimensions

Digital tools | Training Leadership Prioritization | External
of KPIs support

Digital tools 1.00 0.26 0.20 0.26 0.35
Training 4.00 1.00 0.35 1.00 3.00
Leadership 5.00 3.00 1.00 3.00 4.00
Prioritization of | 4.00 1.00 0.35 1.00 3.00
KPIs

External support | 3.00 0.35 0.26 0.35 1.00

Following matrix construction, the fuzzy synthetic extent values were computed using Buckley’s FAHP
method. This process involves aggregating the fuzzy comparison values across each row of the matrix and
normalizing them to obtain fuzzy weights for each criterion. The mathematical formulation used to
compute the fuzzy weights is defined in Equation 7, which converts the fuzzy comparison data into
comparable fuzzy priority values. Table 26 and 27 shows the crisp comparison matrices for the barriers
and proposed strategies main dimension.

Table 28: Resulting Matrix of the Barriers Dimensions

Dimensions Normalization Priority X=AW | AW=
Vector (W) AW

KPI integration 0.064 | 0.034 | 0.046 | 0.120 | 0.054 | 0.063 0.324 5.102
Quality Management | 0.191 | 0.098 | 0.114 | 0.140 | 0.082 | 0.125 0.665 5.321
Systems

Leadership Commitment | 0.170 | 0.149 | 0.110 | 0.151 | 0.088 | 0.134 0.720 5.394
Technological Adoption 0.319 | 0.425 | 0.439 | 0.590 | 0.564 | 0.467 2.553 5.464
Collaboration 0.255 1 0.294 | 0.292 | 0.246 | 0.212 | 0.260 1.439 5.540

Table 29: Resulting Matrix of the Strategies Dimensions

Dimensions Normalization Priority X=AW | AW=
Vector (W) AW
Digital tools 0.059 | 0.046 | 0.094 | 0.046 | 0.031 | 0.055 0.283 5.144
Training 0.235 | 0.178 | 0.161 | 0.178 | 0.264 | 0.204 1.083 5.319
Leadership 0.294 | 0.535 | 0.465 | 0.535 | 0.353 | 0.436 2.339 5.359
Prioritization of KPIs 0.235 | 0.178 | 0.161 | 0.178 | 0.264 | 0.204 1.083 5.319
External support 0.176 | 0.062 | 0.119 | 0.062 | 0.088 | 0.101 0.519 5.118

To facilitate ranking and further analysis, the fuzzy weights were subsequently transformed into crisp
values through a defuzzification process. The defuzzification method applied in this study uses the
geometric mean approach, which calculates a single representative value for each triangular fuzzy number.
The defuzzification formula is presented in Equation 10, allowing the fuzzy weights to be converted into
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crisp priority scores suitable for normalization and ranking. Finally, the resulting matrix in Table 28 and
Table 29 shows the weighted sum criteria using equation 12.

Table 30: Resulting Crisp Weights of the Barriers Dimensions

Dimensions RI(Fuzzy GM | WI (Fuzzy Weights) | Defuzzy | Normalized
Matrix) wi (CoA) | wi
KPI integration 0.297 | 0.365 | 0.488 | 0.035 | 0.055 | 0.098 | 0.063 0.057

Quality Management | 0.559 | 0.760 | 1.045 | 0.066 | 0.115 | 0.209 | 0.130 0.119
Systems

Leadership commitment | 0.591 | 0.828 | 1.137 | 0.070 | 0.126 | 0.228 | 0.141 0.129
Technological adoption | 2.316 | 2.970 | 3.578 | 0.275 | 0.451 | 0.717 | 0.481 0.440
Collaboration 1.227 | 1.656 |2.177 | 0.146 | 0.252 | 0.436 | 0.278 0.254
RI Inverse 0.119 | 0.152 | 0.200 Total | 1.094 1

Table 31: Resulting Crisp Weights of the Strategies Dimensions

Dimensions RI(Fuzzy GM | WI (Fuzzy Weights) | Defuzzy | Normalized
Matrix) wi (CoA) | wi
KPI integration 0.278 |0.334 | 0.425 | 0.036 | 0.052 | 0.083 | 0.057 0.054

Quality Management | 1.084 | 1.320 | 1.585 | 0.138 | 0.206 | 0.311 | 0.218 0.206
Systems

Leadership commitment | 2.169 | 2.825 | 3.438 | 0.277 | 0.441 | 0.675 | 0.464 0.437

Technological adoption 1.084 | 1.320 | 1.585 | 0.138 | 0.206 | 0.311 | 0.218 0.206

Collaboration 0.478 | 0.608 | 0.803 | 0.061 | 0.095 | 0.158 | 0.105 0.098

RI Inverse 0.128 [ 0.156 | 0.196 Total | 1.063 1

Once defuzzied, the resulting crisp weights were normalized to ensure that the sum of all criteria weights
equals one, as shown in Table 30 and Table 31. This normalization process produces the final priority
weights for the key barriers and proposed strategies, representing the relative importance of each barrier
and the relative effectiveness of each strategy under fuzzy conditions, and ensures comparability of results
across all evaluated criteria.

The FAHP analysis concludes by validating the coherence of the fuzzy judgments through consistency
verification inherited from the initial pairwise comparison stage. Since the fuzzy matrices are 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 enhances the strength of the multi-criteria decision-making process by
integrating human judgment uncertainty into the prioritization of benchmarking barriers and strategies,
serving as the final analytical input for identifying the most critical challenges and the most effective
interventions related to benchmarking implementation discussed in Chapter 4.

4. Results and Discussion

This chapter presents and discusses the study findings derived from government stakeholders involved in
construction projects in Cagayan de Oro City. The findings are organized by research objectives and
provide an overview of the current state of benchmarking in construction quality management within the
local government sector, highlighting operational setting and constraints that form current practice. It
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begins with the presentation of validity and reliability results to confirm the adequacy and consistency of
the survey instrument used in the study. This step is necessary because the succeeding analyses depend on
stakeholder assessments that will be used to determine maturity levels, perception ratings, and priority
judgments across institutions.

Subsequent sections present the PMMM maturity assessment and the Likert-based perception results,
addressing the first and second research objectives. The results are discussed at both an overall level and
by institutional group, namely the Department of Public Works and Highways (DPWH), the City
Engineer’s Office (CEO), and the University of Science and Technology of Southern Philippines (USTP),
to reflect differences in organizational roles and responsibilities. The chapter concludes with the outcomes
of the pairwise comparison and Fuzzy Analytic Hierarchy Process (FAHP) procedures, which identify key
barriers to benchmarking adoption and prioritize the most suitable strategies, providing the basis for the
conclusions and recommendations in Chapter 5.

4.1 Validity and Reliability Tests

Prior to the analysis and interpretation of the main results, validity and reliability tests were conducted
using SPSS. These tests are essential in confirming that the constructs measured in the study accurately
represent the intended variables and that the responses are reliable for further analysis. The results of these
tests provide assurance that subsequent findings related to maturity assessment, stakeholder perception,
and prioritization of barriers and strategies are based on robust and credible data.

4.1.1 Kaiser—Meyer—Olkin (KMO) Measure and Bartlett’s Test of Sphericity

The Kaiser—Meyer—Olkin (KMO) Measure of Sampling Adequacy and Bartlett’s Test of Sphericity were

applied using SPSS, to assess the suitability of the dataset. The KMO value obtained indicates that the

sample size and the pattern of correlations among variables are adequate for further statistical analysis.

Meanwhile, Bartlett’s Test of Sphericity yielded a statistically significant result, confirming that the

correlation matrix is not an identity matrix and that meaningful relationships exist among the variables.
Table 32: KMO and Bartlett’s Test of Sphericity Results

KMO Bartlett’s | Degrees  of | Sig. Interpretation
Value Test x> Freedom (df) | (p-value)
Project Management Maturity | 0.915 2265.605 | 325 <.001 Marvelous
Model
Stakeholders’ Perception 0.895 1522.279 | 190 <.001 Meritorious
Barriers & Strategies 0.764 4047.810 | 1275 <.001 Middling

4.1.2 Cronbach’s Alpha Reliability Test
Cronbach’s Alpha was computed using SPSS, to evaluate the internal consistency and reliability of the
survey instrument. The resulting alpha coefficients indicate acceptable to high levels of reliability across
the measured constructs, suggesting that the questionnaire items consistently measure the same underlying
concepts. This level of internal consistency confirms that the survey instrument is reliable for assessing
project management maturity, stakeholders’ perception, and benchmarking-related factors.

Table 33: Cronbach’s Alpha Reliability Results

No. of Items | Cronbach’s Alpha | Interpretation

Project Management Maturity Model 26 0.964 Excellent
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Stakeholders’ Perception 20 0.956 Excellent
Barriers & Strategies 51 0.948 Excellent

The Cronbach’s Alpha reliability test results are summarized in Table 33. These tables present the internal
consistency of the PMMM indicators, stakeholders’ perception items, and the barriers and strategies
variables. The reported coefficients demonstrate that the survey instruments used in this study exhibit high
levels of reliability. The excellent reliability results provide confidence that the responses are stable and
dependable, thereby strengthening the credibility of the findings presented in the succeeding sections of
this chapter.

4.2 Project Management Maturity (PMMM) Level

This section presents the results of the PMMM assessment conducted to address Research Objective 1,
which aims to determine the maturity level of project management and quality management practices in
government agencies. The results are derived from the PMMM rating scale applied across the PMBOK
knowledge areas and are presented using summary and stratified tables to facilitate comparison and
interpretation. The findings provide an overview of the current state of maturity and serve as a basis for
understanding benchmarking readiness within the government construction sector.

4.2.1 Overall PMMM Maturity Level

The overall PMMM results indicate that the agencies predominantly operate at the mature level of project
management practice, as evidenced by the high proportion of responses classified under the mature
category across all PMBOK knowledge areas. As shown in Table 34, the percentage of respondents
indicating mature practices ranges from 55% to 66%, demonstrating that structured and standardized

project management processes are generally established within the agencies.
Table 34: Overall PMMM Maturity Result

Knowledge Area Poor (Level 1-2) | Medium (Level 3) | Mature (Level 4-5)
Integration Management 8% 27% 65%
Scope Management 8% 27% 66%
Time Management 13% 32% 55%
Cost Management 8% 26% 66%
Quality Management 9% 31% 59%
Human Resource Management | 12% 33% 55%
Communications Management | 8% 36% 56%
Risk Management 10% 30% 60%
Procurement Management 10% 33% 58%

Among the knowledge areas, Cost Management and Scope Management exhibit the highest levels of
maturity, with 66% and 65% of responses, respectively, classified as mature. These results suggest strong
capability in managing project scope and financial resources, which are critical areas in government
construction projects due to regulatory oversight and budgetary constraints. Integration Management and
Time Management also show a high proportion of mature responses at 65%, indicating effective
coordination of project components and adherence to project schedules.

Relatively lower maturity levels are observed in Human Resource Management, Communications
Management, and Procurement Management, where mature responses range from 55% to 58%. Although
these areas still reflect a majority of mature practices, the higher proportions of medium and poor ratings
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suggest that people and coordination-related processes are less consistently institutionalized. Risk
Management and Quality Management display moderate maturity levels, with 60% and 59% mature
responses, indicating that while these practices are present, opportunities remain to further strengthen
proactive risk handling and quality assurance mechanisms.

Overall, the distribution of maturity levels across knowledge areas suggests that the agencies have largely
moved beyond ad hoc project management practices and have established formal systems. However, the
variation in maturity percentages highlights the need to further enhance consistency and integration across
all knowledge areas to support higher levels of project management maturity and benchmarking readiness.

4.2.2 Overall PMMM Weights and Rankings

An examination of the PMMM results using the Maturity Index (Mi), Weight Index (W1), and ranking
provides a clearer comparison of maturity levels across the PMBOK knowledge areas. As presented in
Table 35, all knowledge areas posted Mi values exceeding 3.50, suggesting that project management
practices are generally implemented at a mature level across the participating agencies. However,
variations in the corresponding Wi values and rankings reveal differences in the relative emphasis and
strength of specific knowledge areas. These variations highlight uneven development in project
management capabilities and point to areas where focused improvement efforts may be required.

Table 35: Overall PMMM Ranking

Knowledge Area Mi Wi Rank
Scope Management 3.76 0.115 1
Cost Management 3.75 0.114 2
Integration Management 3.72 0.114 3
Quality Management 3.65 0.111 4
Procurement Management 3.60 0.110 5
Risk Management 3.59 0.109 6
Time Management 3.58 0.109 7
Communications Management 3.58 0.109 8
Human Resource Management 3.57 0.109 9

Scope Management ranked first, recording the highest Mi value of 3.76 and the weight index (Wi=0.115).
This indicates that scope definition, control, and change management are strongly emphasized, which is
expected in public construction projects where uncontrolled scope adjustments can cause cost escalation,
schedule disruption, and compliance issues.

Cost Management and Integration Management followed closely in second and third, with Mi values of
3.75 and 3.72, respectively. Their high rankings suggest that the government entities place strong priority
on financial accountability and on coordinating project components to maintain alignment with objectives,
requirements, and implementation processes. These results reflect a management environment that values
control, coordination, and documentation.

Mid-ranked areas include Quality Management (rank 4) and Procurement Management (rank 5), with Mi
values of 3.65 and 3.60. While both remain within the mature range, the lower ratings imply that quality
assurance and procurement processes may be more compliance driven than performance optimized. This
indicates potential for further enhancement through systematic benchmarking and continuous
improvement initiatives.
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The lowest ranked knowledge areas are Risk Management, Time Management, Communications
Management, and Human Resource Management, which ranked sixth, seventh, eighth, and ninth,
respectively. Although their Mi values still fall within mature category, their lower weight indices (Wi =
0.109) indicate comparatively weaker institutionalization. This suggest that proactive risk practices,
schedule planning and control, structured communication, and workforce development may receive less
emphasis, highlighting areas where targeted actions may be necessary to support higher maturity and
benchmarking readiness.

Overall, the PMMM profile demonstrate stronger maturity in technically regulated and control oriented
domains, while people centered and adaptive management areas exhibit comparatively lower maturity.
This pattern provides a useful direction for benchmarking initiatives that aim to strengthen maturity in a
more balanced and sustainable manner.

4.2.3 PMMM Results by Institutional Strata

This subsection presents the PMMM results by institutional strata to determine variations in maturity
levels among the participating government entities. The analysis focuses on three institutions involved in
government construction projects, namely the Department of Public Works and Highways (DPWH), the
City Engineer’s Office (CEO), and the University of Science and Technology of Southern Philippines
(USTP). Disaggregating the results allows maturity patterns to be interpreted in relation to each
institution’s mandate, project environment, and operational context where strengths are concentrated and
gaps remain. The results are presented using institution specific tables to support comparative
interpretation.

4.2.3.1 PMMM Results by DPWH

The PMMM results for the Department of Public Works and Highways (DPWH) reflect consistently
mature performance across all PMBOK knowledge areas, with Maturity Index (Mi) values ranging from
3.57 to 3.83, as shown in Table 36. This indicates that DPWH has largely institutionalized formal project
management practices, likely supported by standardized systems and regulatory requirements governing
national infrastructure delivery. The relatively low proportions of poor ratings across all knowledge areas

further supports consistency in the application of established management processes.
Table 36: DPWH PMMM Maturity Result

Knowledge Area Poor | Medium | Mature | Mi Wi Rank
Scope Management 2% 14% 37% 3.83 0.115 |1
Cost Management 2% 15% 37% 3.81 0.114 |2
Integration Management 3% 14% 36% 3.76 0.113 |3
Human Resource Management 3% 19% 32% 3.70 0.111 | 4
Time Management 4% 20% 30% 3.69 0.111 |5
Quality Management 3% 19% 32% 3.69 0.111 |5
Procurement Management 3% 21% 31% 3.64 0.109 | 6
Communications Management 3% 18% 32% 3.61 0.108 |7
Risk Management 5% 17% 32% 3.57 0.107 | 8

Among the knowledge areas, Scope Management achieved the highest maturity level, ranking first with a
Mi value of 3.83 and a Weight Index (Wi) of 0.115. This shows DPWH’s strong capability in defining,
controlling, and managing project scope, which is essential in large scale projects where scope changes
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can significantly affect both cost and time performance. Cost Management and Integration Management
also demonstrate high maturity, ranking second and third, reinforcing DPWH’s emphasis on budgetary
control and coordination of project components.

Time Management, Quality Management, and Human Resource Management have Mi values ranging
from 3.69 to 3.81. While these areas fall within the mature category, their comparatively lower rankings
suggest that opportunities exist to further enhance schedule optimization, quality assurance systems, and
workforce management practices. These findings imply that although DPWH maintains strong technical
and control oriented capabilities, some supporting management functions may benefit from further
refinement.

The lowest rankings were observed in Communications Management, Risk Management, and
Procurement Management, with Mi values of 3.61, 3.57, and 3.64. Although still within the mature range,
the lower ranks indicate that structured communication planning, proactive risk management, and
procurement efficiency may be less emphasized relative to scope and cost control. Overall, the DPWH
demonstrates a maturity profile characterized by standardized control mechanisms, with opportunities to
strengthen adaptive and risk response functions to support continuous improvement and benchmarking.

4.2.3.2 PMMM Results by CEO

The PMMM results for the City Engineer’s Office (CEO) indicate a moderate to mature level of project
management practice across the PMBOK knowledge areas, with Maturity Index (Mi) values ranging from
3.06 to 3.38, as shown in Table 37. Compared to national agencies, the maturity profile of the CEO reflects
the localized and operational nature of city-level construction projects, where project management
practices are applied within more constrained institutional and resource environments. The distribution of
poor, medium, and mature ratings suggests that while formal practices are present, their application is less
consistently institutionalized.

Table 37: CEO PMMM Maturity Result

Knowledge Area Poor | Medium | Mature | Mi Wi Rank
Risk Management 2% 10% 11% 3.38 0.116 |1
Quality Management 4% 8% 11% 3.36 0.116 |2
Cost Management 5% 7% 11% 3.33 0.115 |3
Integration Management 4% 9% 10% 3.33 0.115 |3
Scope Management 5% 8% 10% 3.32 0.114 | 4
Procurement Management 5% 9% 10% 3.26 0.112 |5
Communications Management 3% 13% 7% 3.23 0.111 |6
Human Resource Management 7% 8% 8% 3.06 0.105 |7
Time Management 9% 9% 5% 2.81 0.097 | 8

Among the knowledge areas, Risk Management achieved the highest maturity ranking, with a Mi value
of 3.38 and a Weight Index (Wi) of 0.116, ranking first overall. This suggests that the CEO places
relatively strong emphasis on identifying and managing uncertainties, likely due to the direct exposure of
local government projects to environmental, community, and operational constraints. Quality
Management followed closely, indicating attention to compliance standards and inspection requirements,
while Cost and Integration Management suggest financial control and active coordination, though not
uniformly applied.

[JFMR260267993 Volume 8, Issue 2, March-April 2026 50



http://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

Procurement Management, and Communications Management, with Mi values ranging from 3.23 to 3.36
ranked in the middle. These results indicate that procurement and communication practices are generally
present, but may vary across projects. The presence of medium and poor ratings in these areas suggests
that standardized procedures are not uniformly applied, potentially influenced by project scale differences
and administrative constraints.

Ranking lastly are knowledge areas Time Management and Human Resource Management, with Mi
values of 3.06 and 2.81. The notably lower Mi for time management indicates that schedule planning,
tracking, and corrective control are more challenging within the CEO, while the HR ranking suggests
constraints in workforce planning, assignment stability, and capability development. Overall, the PMMM
results reflect developing institutional systems with particular strengths in risk and quality, alongside
improvement needs in schedule management and human resource reinforcement.

4.2.3.3 PMMM Results by USTP

The University of Science and Technology of Southern Philippines (USTP) recorded the highest maturity
levels among the three strata, with Maturity Index (Mi) values ranging from 3.77 to 4.14, as shown in
Table 38. The very low proportions of poor and medium ratings suggest that management processes are
not only present but consistently applied, indicating strong institutional reinforcement of project

management practices, particularly in planning oriented areas.
Table 38: USTP PMMM Maturity Result

Knowledge Area Poor | Medium | Mature | Mi Wi Rank
Time Management 0% 3% 19% 4.14 0.117 | 1
Scope Management 0% 4% 17% 4.08 0.115 |2
Cost Management 1% 4% 18% 4.06 0.115 |3
Integration Management 1% 3% 18% 4.05 0.114 | 4
Quality Management 2% 5% 15% 3.85 0.109 |5
Procurement Management 2% 4% 17% 3.84 0.109 | 6
Communications Management 3% 4% 15% 3.79 0.107 |7
Risk Management 3% 3% 16% 3.77 0.107 | 8
Human Resource Management 2% 6% 15% 3.77 0.107 | 8

Time Management ranked first, with a Mi value of 4.14 and a Wi of 0.117, emphasizing high capability
in planning, scheduling, and timeline monitoring. This aligned with USTP’s structured planning
environment and academic project oversight. Scope Management and Cost Management also demonstrate
high maturity levels, ranking second and third, indicating effective control over project scope and financial
resources.

Integration Management and Quality Management also demonstrate strong maturity with Mi values of
4.05 and 3.85, reflecting coordination among project components and adheres to quality standards,
although these practices may be more formalized in planning and evaluation stages rather than in execution
activities. Procurement Management also exhibits mature practices, suggesting adequate compliance with
institutional requirements.

The lowest rankings were observed in Human Resource Management, Communications Management, and
Risk Management, with Mi values of 3.77 to 3.79. While these areas still fall within the mature category,
their lower rankings indicate comparatively less emphasis on workforce deployment, communication
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planning, and proactive risk management. Overall, USTP shows a maturity profile centered in planning
and analytical control, with opportunities to further strengthen people oriented and risk based practices to
support comprehensive benchmarking.

4.2.4 Discussion of PMMM Findings

The PMMM results reveal that while all participating institutions demonstrate mature levels of project
management practice, the degree and nature of maturity vary across organizational contexts. The
comparative analysis across DPWH, CEO, and USTP indicates that project management maturity is
strongly influenced by institutional mandate, project scale, and functional role within government
construction delivery. Rather than reflecting a uniform maturity profile, the results highlight differentiated
strengths and limitations aligned with each institution’s operational environment.

DPWH exhibits a maturity profile characterized by strong performance in control centered knowledge
areas such as scope, cost, and integration management. This reflects the agency’s national mandate,
standardized systems, and strict regulatory oversight, which emphasize compliance, coordination, and
financial accountability. In contrast, the City Engineer’s Office demonstrates moderate maturity levels
with greater variability across knowledge areas, suggesting that while formal project management
practices are present, their consistent institutionalization is constrained by localized project conditions,
limited resources, and administrative demands. USTP records the highest overall maturity levels,
particularly in planning and analysis driven areas such as time, scope, and cost management, which aligned
with an environment where planning and evaluation processes are strongly structured.

Across all strata, comparatively lower maturity levels are observed in people centered and adaptive
knowledge areas, particularly human resource management, communications management, and risk
management. This pattern suggests a broader tendency in government construction delivery to prioritize
technically regulated and compliance driven functions, while management area that support coordination,
organizational learning, workforce development, and proactive uncertainty management receive less
sustained institutional reinforcement. Addressing weaker domains through targeted benchmarking can
support a more balanced maturity profile and improve long-term performance outcomes.

4.3 Stakeholders’ Perception on Benchmarking Implementation

This section presents the Likert scale results used to address Research Objective 2 by examining how
government stakeholders perceive benchmarking in construction quality management. Perceptions were
assessed across key performance indicators (KPIs) covering cost, time, quality, safety, compliance,
innovation, productivity, data transparency, and human capital. Results are summarized using the Relative
Importance Index (RII) to determine which indicators stakeholders associate most strongly with
benchmarking benefits, providing an overall view of how benchmarking is valued in local government
construction projects.

4.3.1 Overall Stakeholders Perception

The overall results indicate that stakeholders generally hold a positive perception of benchmarking
implementation in construction quality management, as reflected by consistently high Relative Importance
Index (RII) values across all key performance indicators (KPIs). As shown in Table 39, the RII values
range from 0.788 to 0.817, suggesting broad agreement among respondents on the relevance of
benchmarking to project performance in government construction projects.
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Table 39: Overall Stakeholders Perception Rating

KPI SA*S | A*4 | Ne*3 | D*2 | SD*1 | Total (W) | A*N*Q | RII Rank
Cost Efficiency 285 428 | 90 4 2 809 990 0.817 | 1
Safety and Risk 285 432 | 78 10 |2 807 990 0.815 |2
Timeliness 265 436 | 99 2 2 804 990 0.812 |3
Innovation 240 468 | 90 2 2 802 990 0.810 | 4
Data Transparency 265 424 | 102 6 0 797 990 0.805 |5
Human Capital 285 412 | 87 10 |2 796 990 0.804 | 6
Productivity 240 448 |90 14 |0 792 990 0.800 | 7
Quality Compliance 230 452 |99 8 2 791 990 0.799 | 8
Regulatory Compliance | 235 432 | 108 10 |2 787 990 0.795 | 9
Stakeholder Satisfaction | 205 448 | 120 4 3 780 990 0.788 | 10

Among the indicators, Cost Efficiency ranked first with the highest RII value (0.817), highlighting
stakeholders’ strong association of benchmarking with improved cost control and financial accountability.
This aligns with the public-sector expectation that project delivery should demonstrate efficient use of
government funds. Safety and Risk and Timeliness also ranked highly, indicating that benchmarking is
perceived as contributing to safer project execution and better adherence to schedules.

A middle cluster of indicators include Innovation, Productivity, Human Capital, and Data Transparency,
with RII values clustered around 0.800 to 0.810. These results imply that stakeholders recognize the role
of benchmarking in supporting performance improvement and organizational capability, these benefits are
perceived as less pronounced than those related to cost and safety. The lowest ranked indicators are
Stakeholder Satisfaction and Regulatory Compliance. Despite reflecting positive perception, it still viewed
as areas where the impact of benchmarking is more indirect. Overall, the results indicate that stakeholders
primarily perceive benchmarking as a tool for performance monitoring and control rather than for broader
organizational development.

4.3.2 Stakeholders Perception by Institutional Strata

This subsection presents the stakeholders’ perception of benchmarking implementation by institutional
strata to examine differences in perception across government entities involved in construction projects.
The analysis focuses on the Department of Public Works and Highways (DPWH), the City Engineer’s
Office (CEO), and the University of Science and Technology of Southern Philippines (USTP). By
comparing perception results across these institutions, this stratified analysis provides insight into
variations in awareness, application, and perceived effectiveness of benchmarking within different
organizational settings.

4.3.2.1 Stakeholders Perception by DPWH

The perception results for the Department of Public Works and Highways (DPWH) indicate a generally
favorable assessment of benchmarking implementation across the evaluated key performance indicators,
as reflected by Relative Importance Index (RII) values ranging from 0.770 to 0.800, as presented in Table
40. These results suggest that DPWH stakeholders recognize benchmarking as a relevant component of
project management practice within national infrastructure projects.
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Table 40: DPWH Stakeholders Perception Rating

KPI SA*S | A*4 | Ne*3 | D*2 | SD*1 | Total (W) | A*N*Q | RII Rank
Human Capital 140 240 |48 4 0 432 540 0.800 |1
Timeliness 95 268 | 66 0 0 429 540 0.794 | 2
Cost Efficiency 110 244 | 72 2 0 428 540 0.793 |3
Safety and Risk 100 256 | 66 4 0 426 540 0.789 | 4
Regulatory Compliance | 80 284 | 60 2 0 426 540 0.789 | 4
Innovation 85 272 | 69 0 0 426 540 0.789 | 4
Quality Compliance 90 260 | 72 2 0 424 540 0.785 | 5
Productivity 85 276 |57 4 0 422 540 0.781 | 6
Data Transparency 90 256 | 69 2 0 417 540 0.772 |7
Stakeholder Satisfaction | 70 268 |75 2 1 416 540 0.770 | 8

Among the evaluated dimensions, Human Capital and Capacity Building obtained the highest RII value
(0.800), indicating that benchmarking is associated with workforce development, skills enhancement, and
institutional capacity strengthening within DPWH. This suggests that stakeholders perceive benchmarking
as contributing to internal capability improvement alongside project performance objectives. Schedule
Performance and Timeliness and Cost Efficiency and Budget Compliance also ranked highly, reflecting
the agency’s emphasis on timely delivery and financial accountability.

Several indicators, including Safety and Risk Management Performance, Governance and Regulatory
Compliance, and Innovation and Continuous Improvement, recorded similar mid-range RII values (0.789).
These results indicate that benchmarking is perceived as supporting compliance and improvement related
practices, although the extent of its perceived influence varies across operational areas. The relatively
close clustering of these indicators suggests a consistent but differentiated application of benchmarking
across performance dimensions.

Lower ranked indicators include Stakeholder Satisfaction, Data Transparency, and Productivity, with RII
values between 0.770 and 0.781. While still positive, these results suggests that benchmarking is seen as
less directly connected to external satisfaction outcomes, transparency processes, and daily operational
efficiency. This may also suggest that improvements in these area depend not only on benchmarking itself,
but also on supporting systems.

4.3.2.2 Stakeholders Perception by CEO

The perception results for the City Engineer’s Office (CEO) expressed positive view of benchmarking,
with Relative Importance Index (RII) values ranging from 0.765 to 0.857, as shown in Table 41. These
results suggest that CEO stakeholders recognize the relevance of benchmarking in supporting project
performance and governance within city level construction projects.

Table 41: CEO Stakeholders Perception Rating

KPI SA*5 | A*4 | Ne*3 | D*2 | SD*1 | Total (W) | A*N*Q | RII Rank
Cost Efficiency 105 84 |6 0 2 197 230 0.857 | 1
Timeliness 85 92 |12 0 2 191 230 0.830 |3
Quality Compliance 70 92 |18 2 2 184 230 0.800 | 6
Safety and Risk 80 100 | 6 2 2 190 230 0.826 | 4
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Stakeholder Satisfaction | 45 100 | 27 2 2 176 230 0.765 |9
Regulatory Compliance | 60 88 |21 6 2 177 230 0.770 | 8
Innovation 75 104 | 6 2 2 189 230 0.822 |5
Productivity 70 104 |9 6 0 189 230 0.822 |5
Data Transparency 85 92 15 2 0 194 230 0.843 | 2
Human Capital 60 100 | 18 2 2 182 230 0.791 |7

Cost Efficiency ranked first with the highest RII value (0.857), reflecting the strong emphasis placed on
financial control and efficient utilization of public funds at the local government level. Data Transparency
and Timeliness also ranked highly, with RII values of 0.843 and 0.830. These findings indicate that
benchmarking is perceived as particularly valuable in enhancing transparency, supporting informed
decision making, and improving adherence to project schedules.

Mid-ranked indicators include Innovation, Productivity, and Quality Compliance, with RII values ranging
from 0.800 to 0.822. These results suggest that while benchmarking is associated with performance
improvement and quality assurance, its perceived impact in these areas is moderate and may vary
depending on project context and implementation practices.

The lowest rated indicators for the CEO include Safety and Risk, Stakeholder Satisfaction, Human Capital,
and Regulatory Compliance, with RII values between 0.770 and 0.826. This demonstrates that
stakeholders perceive benchmarking as having a less direct influence on safety management, satisfaction
outcomes, workforce development, and regulatory processes.

4.3.2.3 Stakeholders Perception by USTP
The perception results for the University of Science and Technology of Southern Philippines (USTP)
recorded Relative Importance Index (RII) values ranging from 0.823 to 0.868, as presented in Table 42.
These results suggest that USTP stakeholders view benchmarking as a relevant and effective mechanism
for supporting project performance, governance, and institutional development within the context of
government academic construction projects.

Table 42: USTP Stakeholders Perception Rating

KPI SA*5 | A*4 | Ne*3 | D*2 | SD*1 | Total (W) | A*N*Q | RII Rank
Safety and Risk 105 76 | 6 4 0 191 220 0.868 |1
Stakeholder Satisfaction | 90 80 |18 0 0 188 220 0.855 | 2
Innovation 80 92 |15 0 0 187 220 0.850 |3
Data Transparency 90 76 | 18 2 0 186 220 0.845 | 4
Cost Efficiency 70 100 | 12 2 0 184 220 0.836 |5
Timeliness 85 76 |21 2 0 184 220 0.836 |5
Regulatory Compliance | 95 60 |27 2 0 184 220 0.836 |5
Quality Compliance 70 100 |9 4 0 183 220 0.832 | 6
Human Capital 85 72 |21 4 0 182 220 0.827 |7
Productivity 85 68 |24 4 0 181 220 0.823 | 8

Among the indicators, Safety and Risk Performance ranked first with the highest RII value (0.868),
indicating that benchmarking is associated with promoting safe project execution and effective risk
management practices within USTP managed projects. Stakeholder Satisfaction and Innovation also
ranked highly, with RII values of 0.855 and 0.850. These findings suggest that stakeholders perceive
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benchmarking as contributing to improved stakeholder engagement and fostering a culture of continuous
improvement and innovation.

Data Transparency, Cost, Timeliness, and Regulatory Compliance related indicators clustered at RII
values clustered around 0.836 to 0.845. These results indicate that benchmarking is perceived as
moderately effective in supporting efficient operations, regulatory adherence, and financial management.
The relatively close ranking of these indicators suggests a balanced perception of benchmarking across
operational and compliance related dimensions.

Lower-ranked indicators for USTP include Quality Compliance, Human Capital, and Productivity, with
RII values ranging from 0.823 to 0.832. Although these values still reflect agreement, they indicate that
the perceived benchmarking influence is comparatively weaker in efficiency metrics and workforce
related outcomes than in safety improvement areas.

4.3.3 Discussion of Perception Result

The results of the stakeholders’ perception analysis show that benchmarking is widely regarded as relevant
and beneficial in management of construction quality within government institutions. At the same time,
the findings suggest that stakeholders do not view benchmarking in a uniform way across all performance
areas. Instead, perceptions tend to reflect how closely benchmarking activities align with existing
management systems, reporting requirements, and institutional responsibilities.

Across the different performance dimensions, benchmarking is most associated with areas such as cost
efficiency, schedule performance, safety, and regulatory compliance. These aspects of project
management are already supported by established procedures and measurable indicators, making the
application of benchmarking more visible and easier to integrate into routine project oversight. As a result,
stakeholders are more likely to perceive benchmarking as effective in supporting control, monitoring, and
compliance related functions.

Perceptions are comparatively moderate in areas related to innovation, productivity, data transparency,
and human capital development. These dimensions often require stronger analytical capacity, reliable data
systems, and sustained organizational learning, which may not be consistently available across agencies.
While stakeholders acknowledge the potential value of benchmarking in these areas, the results suggest
that its application remains uneven and, in some cases, indirect.

Differences in perception are also evident when the results are viewed by institutional context.
Implementing agencies tend to associate benchmarking more closely with performance control and
accountability, reflecting their operational focus and regulatory environment. In contrast, institutions with
planning, oversight, or academic roles place greater emphasis on safety, innovation, and stakeholder
related outcomes. These variations indicate that stakeholders’ views on benchmarking are shaped by how
it fits within their specific organizational roles and project environments.

Overall, the findings suggest that benchmarking in government construction projects is currently perceived
primarily as a tool for monitoring performance and ensuring compliance, rather than as a comprehensive
mechanism for continuous improvement and organizational development. Expanding the role of
benchmarking beyond its traditional control oriented functions will likely depend on improvements in data
management, analytical capability, and knowledge sharing practices. These perception patterns provide
important context for understanding the barriers to benchmarking implementation and the strategies
proposed in the succeeding sections.
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4.4 Identification of Key Barriers to Benchmarking Implementation

This section presents the results used to identify and prioritize the barriers to benchmarking
implementation in government construction projects in support of Research Objective 3. Guided by the
findings of maturity and perception assessment, the barriers were evaluated through pairwise comparison
and refined using the Fuzzy Analytic Hierarchy Process (FAHP), as described in Chapter 3. These methods
convert expert judgments into priority weights while allowing for uncertainty in evaluation, producing an
evidence based ranking of the most constraining factors. The results are presented sequentially, beginning
with the FAHP results, followed by ranking and concluding with a discussion of the most critical barriers,
providing an analytical basis for understanding the challenges to benchmarking implementation and
informing the development of appropriate strategies in the succeeding section.

4.4.1 Fuzzy Pairwise Comparison Results for Key Barriers

This subsection reports the transformed fuzzy pairwise comparison results used to estimate the relative
influence of the barriers affecting benchmarking implementation. Expert judgments from the Department
of Public Works and Highways (DPWH), the City Engineer’s Office (CEO), and the University of Science
and Technology of Southern Philippines (USTP) focuses on comparing both the main barrier dimensions
and their corresponding research indicators. The resulting normalized weights provide an initial priority
structure that is later integrated and refined through Fuzzy Analytic Hierarchy Process (FAHP) to obtain
final global rankings.

4.4.1.1 Fuzzy Pairwise Comparison Results for Key Barriers Dimensions

The fuzzy pairwise comparison results for the major benchmarking barrier dimensions indicate clear
differences in their relative importance, as reflected by the normalized weights derived from expert
judgments. As shown in Table 43, technological adoption emerged as the most dominant barrier
dimension, obtaining the highest weight (W = 0.486). This result indicates that limitations related to
technology readiness, digital systems, and technical capability are perceived as the most influential
constraints affecting benchmarking implementation in government construction projects.

Table 43: Transformed Fuzzy Pairwise Comparison Matrix for Key Barriers Dimensions

Experts | BD1 BD2 BD3 BD4 BDS |

BD1 |DPWH |1 |1|1 |14 |1/3 |12 173|172 |1 1/6 |1/5 | 1/4 | 1/5 | 1/4 | 1/3 | 0.061
CEO L1 1 (1/4(1/3(1/72(1/4(1/3[1/2(1/6|1/5|1/4|1/5|1/4|1/3
USTP L1 1 [ 1/4(1/3(1/72(1/4(1/3[1/2(1/61/5|1/4|1/5|1/4|1/3

BD2 | DPWH |2 (3|4 |1 1 1 1 2 |3 /5|14 1/3|1/4|1/3]1/2]0.136
CEO 2131411 1 1 /3 1721 /s | 1/4 |13 1731721
USTP 23|4 1 1 /3 1721 1/6 |1/5 | 1/4 | 1/5|1/4 |13

BD3 | DPWH |1 (2|3 |1/3]12]1 1 1 1 1/5(1/4|1/31/4|1/3]1/2|0.086
CEO 213141 2 |3 1 1 1 /5 (1411311731211
USTP 213141 2 |3 1 1 1 /5 (14|13 11/4|1/3]1/2

BD4 | DPWH |4 |5/6 |3 |4 |5 |3 |4 |5 1 1 1 1 2 |3 0.486
CEO 4|15/6|3 14 |5 |3 |4 |5 1 1 1 2 |3 |4
USTP 41564 |5 |6 |3 |4 |5 1 1 1 2 |3 |4

BDS |[DPWH |3 (4|52 |3 |4 |2 |3 |4 173 11721 1 1 1 0.231
CEO 314511 2 |3 1 2 |3 /4 (13 |12 |1 1 1
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| | UsTP  [3[4]5]3 [4 [5 [2 [3 [4 [wa]w3]u2]1 [1 |1 | |
The collaboration dimension ranked second with a weight of 0.231, suggesting that inter-agency
coordination, information sharing, and alignment among stakeholders play a significant role in enabling
or constraining benchmarking practices. The relatively high weight assigned to collaboration highlights
the importance of institutional linkages and shared performance frameworks in benchmarking initiatives.
Quality Management Systems (QMS) followed with a moderate weight (W = 0.136), indicating that the
presence and integration of formal quality systems contribute to benchmarking effectiveness, although to
a lesser extent than technological and collaborative factors.

Lower weights were assigned to leadership commitment (W = 0.086) and KPI integration (W = 0.061),
suggesting that these dimensions are perceived as comparatively less critical at the dimension level. While

still relevant, their lower rankings indicate that leadership related and performance measurement issues
are viewed as secondary constraints relative to broader system and inter-organizational challenges.
Overall, the dimension level fuzzy pairwise comparison establishes a clear priority structure that guides
the subsequent analysis of specific barrier indicators and the refinement of results using FAHP.

4.4.1.2 Fuzzy Pairwise Comparison Results for Key Barriers Sub-Dimension 1

The fuzzy pairwise comparison results for the KPI integration sub-dimension indicate varying levels of
influence among the identified research indicators, as reflected by their normalized weights in Table 44.
Among the indicators, issues related to time, such as schedule delays and project deadline adherence,
obtained the highest weight (W = 0.414), indicating that inconsistencies in time based performance
measurement are perceived as the most significant constraint to effective benchmarking. This suggests
that difficulties in standardizing and comparing schedule related indicators across projects hinder
meaningful benchmarking efforts.

Table 44: Transformed Fuzzy Pairwise Comparison Matrix for Key Barriers Sub-Dimension 1

Experts | BSD1.1 BSD1.2 BSD1.3 BSD1.4 BSD1.5 Wi
BSD |[DPWH |1 |1 |1 (4 |5 |6 |3 |4 |5 |1 1 1 1 2 |3 0.068
1.1 CEO L (1 (1 |1/ |1/ |1/ |3 |4 |5 |2 3 4 1/6 | 1/5 | 1/4

4 |3 |2
USTP 1 (1 (1 |1 (1|1 (1/|1l/ |1/ |1/4 173 |12 | 1/6 | 1/5 | 1/4
5 (4 |3
BSD |DPWH |1/ |1/ {1/ |1 |1 |1 |1/ |1/ |1 |1/5 1/4 13 | 1/4 | 1/3 | 1/2 | 0.414
1.2 6 |5 |4 3 |2

CEO 2 |3 14 (1 |1 |1 |4 |56 |3 4 |5 |1/4]1/3]12
USTP 1 (1 (1 |1 |1 |1 [1/|1/ |1/ ]|1/4 /3|12 |1/6|1/5]|1/4

BSD |DPWH |1/ |1/ |1/ |1 |2 |3 |1 |1 |1 |1 1 1 173 112 |1 0.236
1.3 514 |3
CEO | WA 0 VRN 0 VA 6 VA I VA I V2 B O O O I O I VA 172 |1 1/6 | 1/5 | 1/4

514 |3 16 |5 |4
USTP 314 (5 |3 (4 |5 |1 |1 |1 |1 2 3 1/4 |1 1/3 | 12
DPWH |1 |1 3 (4 (5 |1 |1 |1 |1 1 1 1 2 |3 0.064
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BSD | CEO /1y o2 131 1 1 1/6 | 1/5 | 1/4
1.4 4 |3 12 (5 |4 |3
USTP 2 |3 14 |2 (3 |4 |1/|1/]1 |1 1 1 1/4 {1 1/3 | 12

BSD |[DPWH |1/ |1/ |1 |2 |3 (4 (1 |2 |3 |1/3 172 |1 1 1 1 0.219
1.5 3 12
CEO 4 |5 |6 (2 |3 |4 |4 |5 |6 |4 5 |6 1 1 1
USTP |4 |5 |6 |4 |5 |6 |2 |3 |4 |2 3 (4 |1 |1 |1
The second most influential indicator under this sub-dimension is quality-related KPIs (W = 0.236), which
include compliance with specifications and quality standards. The relatively high weight assigned to this
indicator indicates that variations in quality measurement frameworks and assessment criteria pose notable

challenges when comparing performance across agencies or projects. Different projects using different
measures ranked next (W = 0.219), highlighting the impact of non-uniform KPI definitions and
benchmarking bases on project comparability.

Lower weights were observed for government construction projects lacking sufficient use of key
performance indicators (W = 0.068) and cost-related KPIs being poorly updated or inaccurate (W = 0.064).
These results suggest that while gaps in KPI integration and cost data quality exist, they are perceived as
less critical barriers compared to inconsistencies in time and quality related performance indicators.
Overall, the results indicate that challenges in KPI integration are primarily driven by difficulties in
standardizing time and quality metrics rather than by the absence of KPIs alone.

4.4.1.3 Fuzzy Pairwise Comparison Results for Key Barriers Sub-Dimension 2

For the Quality Management Systems (QMS) sub-dimension, the results highlight system level
weaknesses as the most influential concerns, as reflected by their normalized weights in Table 45. The
absence of a structured quality management system obtained the highest weight (W = 0.388), indicating
that the lack of formalized quality frameworks is perceived as the most significant QMS-related barrier to
benchmarking implementation. This result suggests that without an established quality management
structure, systematic performance comparison becomes difficult to sustain.

Table 45: Transformed Fuzzy Pairwise Comparison Matrix for Key Barriers Sub-Dimension 2

Experts | BSD2.1 BSD2.2 | BSD2.3 BSD2.4 BSD2.5 Wi
BSD | DPWH |1 1 1 2131413 4 5 1 1 1 4 |5 6 | 0.388
2.1 CEO 1 1 1 314/5(1/3112 11 /4 1 1/3 172 2 3 4

USTP 1 1 1 21314 |15 14|13 [1/4|1/3]1/2|2 3 4
BSD |[DPWH |1/4 |1/3 [1/2]|1|1]1]1 2 3 1/4 (13 |1/214 |5 6 |0.094
2.2 CEO Us|14 |13 (1 (1)1 (16 |1/ |14 |15 [1/4|1/3]1/4|1/3]1/2

USTP V4 113 1720111 [1/5[1/4(1/3[1/6[1/51/4]1/3]1/2]1
BSD |DPWH |1/5|1/4 |13 |1 |11]1 1 1 /4 | 1/3 | 1/2 |3 4 5 0.151
2.3 /|

312

CEO 1 2 3 415161 1 1 173 172 ]1 2 3

USTP 3 4 |5 314|511 1 1 1/4 (13 | 1/2 |3 4 5

DPWH |1 1 1 21342 3 4 1 1 1 4 |5 6 10319
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BSD | CEO 2 3 4
24 | USTP 2 3 4
BSD | DPWH |1/6 | 1/5 | 1/4
2.5

/s |14 13 |1/6|1/5(1/4 1 1 1 0.049

NN ™ = A~ W
A, S =N W

CEO 1/4 | 1/3 | 12 V4 (1312115 1/4 (131 1 1
USTP /4 113 |12 |1 3VUS |14 113 (1/6(1/5|1/4 (1 1 1
The second most influential indicator is weak integration of quality management systems (W = 0.319),
highlighting the challenges associated with fragmented or poorly aligned quality processes across projects
and agencies. This finding indicates that even when quality systems exist, insufficient integration limits
their usefulness for benchmarking purposes. The indicator lack of ISO-based frameworks (e.g., ISO 9001)
hindering adoption ranked next (W = 0.151), suggesting that the absence of internationally recognized
quality standards further constrains benchmarking consistency.

Lower weights were assigned to quality checks being done informally and inconsistently (W = 0.094) and
the presence of no quality review or audits in many projects (W = 0.049). These results indicate that while
informal quality checks and limited audits are recognized issues, they are perceived as less critical
compared to structural and system level deficiencies in quality management. Overall, the results indicate
that barriers within the QMS sub-dimension are primarily driven by the absence and weak integration of
formal quality systems rather than by isolated quality control practices.

N Wlunm ™~ —|On| N

4.4.1.4 Fuzzy Pairwise Comparison Results for Key Barriers Sub-Dimension 3
Leadership commitment sub-dimension show the greatest influence from capacity and constraints rather
than direct resistance, as indicated by the normalized weights in Table 46. The highest weight was assigned
to excessive workloads hindering employee involvement in benchmarking activities (W = 0.500),
indicating that operational pressures and workload demands are perceived as the most significant
leadership-related constraint. This result suggests that limited time and capacity reduce opportunities for
staff participation in benchmarking initiatives.

Table 46: Transformed Fuzzy Pairwise Comparison Matrix for Key Barriers Sub-Dimension 3
Expert | BSD3.1 BSD3. | BSD3.3 BSD3.4 BSD3.5 BSD3.6 Wi
S 2
BSD |DPWH |1 |1 |1 [3|4S5 |1/ |V 1/ |/ |1/ |1 |1/ |1/ |1/ |1/ |1/ |1/ |0.05
3.1 514 (3 |4 |3 2|6 |54 6 |5 |4 |6
CEO |1 |1 |1 |4/5/6|1 |2 |3 (3 |4 (5|1 (2 (3 |1 ]2 |3
USTP |1 (1 |1 [4]5/6(1 |2 |3 |3 (4 |5 |1 |2 |3 |1 |2 |3
BSD |DPWH |1/ |/ |1/ |11 |1/ /|| (1| (1| (1|11 |1/ 0.03

3.2 514 |3 6 |5 |4 |5 (4 |3 |7 |6 |5 |7 |6 |5 |1
CEO | W/ /A /2 U /2 V2 VA I VA I U I VA O VA B VA N VAR IR VAR R ¥
6 |5 |4 514 |3 |3 |2 514 |3 |5 (4 |3
USTP | /2 VA /2 U /2 V2 VA VA I U I VAR O VA B VA N VAR IR VAR I ¥
6 |5 |4 514 (3 |3 (2 514 (3 |5 (4|3
BSD | DPWH |3 |4 |5 [4|5/6 (1 |1 (1 |1 (2 |3 |1/ |1/ |1/ |1/ |1/ |1/ ]0.11
33 4 |3 12 (4 3 |2 |3
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CEO |1/ |1/ |1 |3{4/5|1 |1 |1 (2 |3 (4|1 (2 |3 |1 |2 |3

3 |2
UsSTP | I/ (1/ |1 [3]4/51 |1 |1 |2 |3 (4 |1 (1 |1 (1 |1 |1
3 |2
BSD | DPWH |2 |3 |4 |3/4/5(1/ |1/ |1 |1 |1 |1 |/ |1/ |1/ |1/ |1/ |1/ |0.06
3.4 3 |2 514 |3 |5 (4 |3 |8
CEO | VAR 1 VA I VA W 72 I /A VA I /2 I U 0 A I VA O VAR I VA I VA I VAR I ¥
5 (4 |3 4 |3 |2 4 |3 12 (4 |3 |2
usTp | U/ (V| U/ (231|101 11 |y |y e
514 |3 4 13 |2 4 |3 12 (4 |3 |2

BSD | DPWH (4 (5 |6 |5|/6/7 |2 |3 (4 (3 |4 |5 |1 |1 (1 (1 |1 |1 023
3.5 | CEO ||t | 3/4s5(1/(1/(1 12 (3 |4 |1 |1 |1l |1l |1 |1 |1

3 |2 3 |2
UsTP |1/ 1/ |1 [3}4/51 |1 |1 |2 |3 (4 |1 (1 |1 (1 |1 |1
3 12
BSD | DPWH |4 |5 |6 |5/6/7(2 |3 |4 |3 |4 |5 |/l |1 [1/|1 |1 [0.50
3.6 3 3 0

CEO |2 |3 |4 |5/6/7|3 |4 |5 |5 1|6 |7 |3 (4|5 |3 |4 |5
USTP |4 |5 |6 |[5/6]7|4 |5 |6 |5 |6 |7 |3 (4|5 |3 |4 |5
The second most influential indicator was lack of accountability reducing staff participation (W=0.231),
emphasizing that benchmarking weakens when responsibilities, follow-through, and performance
ownership are unclear. Limited leadership focus on KPI driven culture ranked next (W=0.113), suggesting
that insufficient emphasis on performance measurement culture affects long term institutionalization of

benchmarking.

Lower weights were assigned to leaders rarely promoting continuous improvement using KPIs (W =
0.068) and some leaders resisting benchmarking initiatives (W = 0.056). These results indicate that overt
resistance to benchmarking and limited promotion of KPI based improvement are perceived as less critical
barriers compared to workload and accountability related issues. Overall, the findings suggest that
leadership related barriers to benchmarking are primarily associated with structural and capacity
constraints rather than with explicit opposition from management.

4.4.1.5 Fuzzy Pairwise Comparison Results for Key Barriers Sub-Dimension 4
Technology related barriers were heavily differentiated, as reflected by the normalized weights in Table
47, with high costs of digital technologies obtained the highest weight (W = 0.408). This indicates that
financial constraints associated with acquiring and maintaining digital systems are perceived as the most
critical technological barrier. This finding suggests that limited budget allocation for digital infrastructure
restricts the adoption of technology enabled benchmarking tools.

Table 47: Transformed Fuzzy Pairwise Comparison Matrix for Key Barriers Sub-Dimension 4
Expert | BSD4.1 BSD4.2 BSD4.3 BSD4.4 BSD4.5 Wi
S
BSD [ DPWH (1 |1 |1 |4 |13 |12 1/5|1/4|1/3|1/4|1/ |1/ |1/6|1/5]1/4|0.06
4.1 3 |2 3
CEO 1 |1 |1 |1 1 1 3 |14 |5 |3 |4 |52 |3 |4
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USTP 1 I |1 [ 1/4]1/3]122]1 2 3 1 1 (1 |3 4 5
BSD DPWH |2 |3 |4 |1 1 1 /4 | 1/73 |12 |1 2 |3 |1/5]1/4]1/3]0.40
4.2 CEO 1 1 (1 |1 1 1 3 4 5 3 4 |5 |2 3 4 8
USTP 2 13 |4 |1 1 2 3 4 2 3 (4 |4 5 6
BSD | DPWH |3 |4 |5 |2 3 4 1 1 1 2 3 14 [1/3]12]1 0.19
4.3 CEO 1/ |1/ |15 |14 131 1 1 1 1 |1 [1/3]12]1 3
5 (4 |3
USTP /1|1 (14131121 1 1 13 (1/]1 |3 4 5
3 |2 2
BSD | DPWH [2 |3 |4 [1/3 |12 |1 /4 | 1/3 |12 |1 1 |1 | 1/5(1/4]1/30.06
4.4 CEO /1 |1/ |15 |14 131 1 1 1 1 |1 [1/3]12]1 3
514 1|3
USTP 1 1 1 /4 | 1/3 |12 |1 2 3 1 (1 |3 4 5
BSD [ DPWH (4 |5 |6 |3 4 5 1 2 3 3 4 15 |1 1 1 0.27
4.5 CEO 1|1/ |14 13121 2 3 2 13 |1 1 1 3
4 |3 |2
USTP /|1 |1/ (16 |1s |14 15 1413 11/511/ 1/ |1 1 1
514 |3 4 |3

The second most influential indicator is the absence of real time data systems affecting accuracy and
timeliness (W = 0.273). This result highlights the importance of timely and reliable data in supporting
benchmarking activities, particularly where performance monitoring depends on updated project
information. Skill gaps among personnel hindering effective use of digital technologies ranked next (W =
0.193), indicating that insufficient technical competencies among staff further constrain the effective
utilization of available digital systems.

Lower weights were assigned to government projects facing challenges in adopting digital tools (W =
0.063) and resistance to digital transformation preventing efficient KPI monitoring (W = 0.063). These
results suggest that while resistance and initial adoption challenges exist, they are perceived as less critical
compared to cost, system availability, and skill related issues. Overall, the findings indicate that
technological barriers to benchmarking are driven primarily by resource limitations and system capability
gaps rather than by resistance to technological change.

4.4.1.6 Fuzzy Pairwise Comparison Results for Key Barriers Sub-Dimension 5
Collaboration related barriers are dominated by measurement incompatibility and data sharing constraints,
as presented by the normalized weights in Table 48. The highest weight was assigned to different agencies
using different measures making it hard to compare results obtained the highest weight (W = 0.419),
indicating that the absence of standardized performance metrics across agencies is perceived as the most
significant collaboration barrier. This result suggests that inconsistencies in measurement frameworks
limit meaningful inter-agency benchmarking.

Table 48: Transformed Fuzzy Pairwise Comparison Matrix for Key Barriers Sub-Dimension 5
BSD5.1 BSD5.2 BSD5.3 BSD5.4 BSD5.5 Wi

Expert
S
DPWH |1 |1 |1

4 |5 |6 |3 |45 ]2 |3 |4 |3 |4 |5
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BSD | CEO 1 1 1 1 2 3 12 |3 (4 |1/4]1/3]12]3 4 5 10.31
5.1 USTP 1 1 1 1 2 3 |13 |4 |5 |1/411/3|12]1 1 1 |7
BSD | DPWH |[1/6 | 1/5 | 1/4 |1 1 1 (1/ |1/ |1/ |15 1/41/3|1/4|1/3 |1/ ]0.12
5.2 4 |3 |2 2 12
CEO 13 12 |1 1 1 1 1 |2 |3 |1/5(1/4|1/3|2 3 4
USTP 13 12 |1 1 1 (2 |3 (4 (1/5|1/4|1/3|1/3]|12]1
BSD | DPWH [ 1/5 | 1/4 | 1/3 |2 3 4 |1 (1 |1 [1/4(1/3|1/21/3]1/2|1 |0.05
53 CEO V4 (13 (1213 (121 |1 |1 |1 [1/5|1/4]1/3]1 2 3 17
USTP s |14 (13 (14 (1311 |1 |1 |[1/6|1/5|1/4]|1/5/|1/4]|1/
2 3
BSD | DPWH | 1/4 | 1/3 |1/2 |3 4 512 (3 (4 |1 1 1 2 3 4 1041
54 CEO 2 3 4 3 4 513 (4 |5 |1 1 1 4 5 6 |9
USTP 2 3 4 3 4 514 |5 |6 |1 1 1 2 3 4
BSD | DPWH [ 1/5 | 1/4 | 1/3 |2 3 4 (1 |2 |3 (1413121 1 1 |0.08
5.5 CEO s |14 (13 (14 (1311 |1/ |1 |1/6|1/5]1/4]1 1 1 |5
2 13 |2
USTP 1 1 1 1 2 3 |13 |4 |5 |1/411/3|12]1 1 1

The second most influential indicator is government agencies hesitating to share benchmarking data (W =
0.317), highlighting the role of data sharing practices and institutional openness in enabling benchmarking
initiatives. This finding indicates that limited willingness to exchange performance information constrains
collaborative benchmarking efforts. Inter-agency competition and distrust reducing collaboration ranked
next (W = 0.122), suggesting that organizational dynamics and perceived competition further affect
cooperative benchmarking.

Lower weights were assigned to short project timelines discouraging cross-project collaboration (W =
0.085) and government units lacking networks or partnerships for benchmarking (W = 0.057). These
results indicate that while time constraints and limited formal networks are recognized issues, they are
perceived as less critical compared to metric incompatibility and data sharing reluctance.

4.4.2 Consistency Ratios for Key Barriers

The consistency of the pairwise comparison judgments was evaluated to ensure the reliability of the expert
assessments used in prioritizing benchmarking barriers. As presented in Table 49, the computed
Consistency Ratio (CR) values for all evaluated variable sets fall within acceptable limits, ranging from
0.042 to 0.100. These results indicate that the judgments provided by the experts’ exhibit an acceptable
level of logical consistency. The consistency assessment confirms that the comparison matrices satisfy the
required reliability conditions for further analysis. Thus, the derived weights can be treated as dependable
inputs for the succeeding FAHP computation and final ranking.

Table 49: Consistency Ratios of Different Set of Key Barriers Variables

Variables' Set No. of | Random Consistency | Consistency
variables (n) | Index (RI(n)) Amax Index (CI) Ratio (CR)

Dimensions 5 1.11 5.438 0.110 0.099

Sub-Dimension1 5 1.11 5.245 0.061 0.055
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Sub-Dimension2 5 1.11 5.301 0.075 0.068
Sub-Dimension3 6 1.25 6.627 0.125 0.100
Sub-Dimension4 5 1.11 5.185 0.046 0.042
Sub-Dimension5 5 1.11 5.248 0.062 0.056

At the dimension level, the pairwise comparison recorded a CR value of 0.099, which meets the commonly
accepted threshold of 0.10. Sub-Dimensions 1, 2, 4, and 5 yielded CR values well below the limit,
indicating a high degree of consistency in the evaluation of their respective indicators. Sub-Dimension 3
recorded a CR value of 0.100, which remains within the acceptable limit and reflects marginal but still
acceptable consistency. Overall, these results validate the use of the derived priority weights as a reliable
basis for the subsequent FAHP refinement presented in the succeeding section.

4.4.3 Final FAHP Weights and Ranking for Key Barriers
The FAHP analysis integrates the dimension-level weights obtained from the pairwise comparison with
the local weights of individual factors to compute the global weights and overall rankings, as shown in
Table 50. These global weights represent the relative importance of each barrier under fuzzy conditions,
reflecting uncertainty in expert judgment. The results provide a refined and consolidated basis for
identifying the most critical barriers to benchmarking implementation.

Table 50: Weights and Rankings of Key Barriers

Wi Factors Local Weights | Global Overall
(LW) Weights (GW) | Ranking
BD | 0.486 | High costs of digital technologies limit | 0.567 0.276 1
4 widespread implementation of
benchmarking systems.
Absence of real-time data systems | 0.433 0.210 2

reduces accuracy and timeliness of
benchmarking outputs.

BD | 0.231 | Different agencies use different | 0.551 0.127 3
5 measures, making it hard to standardize
benchmarking practices.

Government agencies hesitate to share | 0.449 0.104 4
benchmarking data due to
confidentiality concerns.

BD | 0.136 | The absence of a structured Quality | 0.534 0.073 5
2 Management System (QMS) limits
systematic benchmarking
implementation.

Weak integration of  quality | 0.466 0.063 6
management systems reduces the
reliability of benchmarking data.

BD | 0.086 | Excessive workloads hinder employee | 0.634 0.055 7
3 involvement in benchmarking-related
activities.
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BD | 0.061 | Time-related KPIs (e.g., meeting | 0.589 0.036 8
1 deadlines, project completion time) are

often neglected in benchmarking

practices.
BD | 0.086 | Lack of accountability reduces staff | 0.366 0.032 9
3 participation in benchmarking

initiatives.
BD | 0.061 | Quality-related KPIs (e.g., compliance | 0.411 0.025 10
1 with  specifications, = workmanship

quality) are difficult to monitor in

government projects.

The FAHP results indicate that high costs of digital technologies ranked first, with the highest global
weight (GW = 0.276), highlighting technological investment constraints as the most critical barrier. This
is followed by absence of real-time data systems (GW = 0.210) and different agencies using different
measures (GW = 0.127), underscoring the importance of system capability and standardization in
benchmarking efforts. Barriers related to government agencies’ hesitation to share data (GW = 0.104) and
weak integration of quality management systems (GW = 0.063) ranked next, indicating moderate influence
on benchmarking implementation. Lower ranked barriers include factors related to KPI integration and
leadership commitment, suggesting that while these issues remain relevant, they are perceived as less
critical compared to technological and inter-organizational constraints.

4.4.4 Discussion of Key Barriers to Benchmarking Implementation

The integration of the FAHP results with the findings from the Project Management Maturity Model
(PMMM) assessment and stakeholders’ perception analysis provides a clearer understanding of the
underlying constraints to benchmarking implementation in government construction projects. The
prominence of technology related barriers in the FAHP rankings is consistent with the PMMM results,
which indicated comparatively lower maturity in knowledge areas that rely heavily on timely data,
integrated systems, and analytical capability. These areas include risk management, communications
management, and human resource related practices, all of which are directly affected by limitations in
technological infrastructure.

In summary, the analysis identified technology related constraints, limited inter-agency collaboration, and
weak integration of performance and quality systems as the most critical barriers to benchmarking
implementation in government construction projects. These barriers directly affect benchmarking
readiness by limiting data availability, comparability, and the effective use of performance information
across institutions. While foundational project management practices are largely established, the
persistence of these systemic constraints restricts the use of benchmarking as a strategic tool for continuous
improvement rather than mere performance monitoring. Addressing these critical barriers provides the
necessary basis for the formulation of targeted and prioritized interventions

4.5 Proposed Strategies to Benchmarking Implementation

This section presents the proposed strategies intended to address the key barriers to benchmarking
implementation identified in the previous analysis, in line with Research Objective 4. Using the prioritized
barriers derived from the pairwise comparison and FAHP results, the strategies were evaluated and ranked
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to determine their relative effectiveness in improving benchmarking readiness in government construction
projects. The same structured decision-making approach described in Chapter 3 was applied to maintain
methodological alignment between barrier identification and strategy formulation. The resulting priorities
provide a systematic basis for recommending strategies that are responsive to institutional conditions and
practical implementation constraints.
4.5.1 Fuzzy Pairwise Comparison Results for Proposed Strategies
This subsection presents the fuzzy pairwise comparison results conducted to evaluate the proposed
strategies for overcoming the identified benchmarking barriers. Using expert judgments expressed through
triangular fuzzy numbers, the fuzzy pairwise comparison matrices were constructed to reflect uncertainty
and subjectivity in assessing the relative effectiveness of each strategy. The fuzzy comparison results,
summarized in the corresponding tables, provide the local priority weights of the proposed strategies prior
to defuzzification. These weights reflect the relative emphasis placed on each strategy under fuzzy
conditions and form the basis for the subsequent computation of final FAHP priorities.
4.5.1.1 Fuzzy Pairwise Comparison Results for Proposed Strategies Dimensions
The fuzzy comparison results of the strategy dimensions indicates clear differences in perceived
importance, as shown in Table 51. Leadership and Quality Culture Maturity Model obtained the highest
weight (W = 0.437), indicating that strengthening leadership commitment and embedding a quality-
oriented culture is viewed as the most impactful strategies for improving benchmarking implementation.
This result suggests that organizational readiness and management support play a central role in enabling
other benchmarking initiatives.

Table 51: Transformed Fuzzy Pairwise Comparison Matrix for Proposed Strategies Dimensions

Experts | PD1 PD2 PD3 PD4 PDS5 |
PD | DPWH |1 1|1 [1/5|14 |13 |1/6|1/5|1/4|1/5|1/4|1/3|1/4|1/3]1/2|0.054
1 CEO 111 | Us|1/4 |13 (1/6 1/5|1/4|1/5|1/4(1/3|1/4(1/3]1/2

USTP (1|1 |4 |13 12|16 |1/5|1/41/5|1/4|1/3|1/5]|1/4]1/3
PD | DPWH (3[4 |5 |1 1 1 /4 | 1/3 | 1/2 |1 2 |3 1 2 |3 0.206
2 | CEO 3145 |1 1 1 /3 172 |1 1 2 |13 |2 |3 |4

USTP 21314 |1 1 1 1/4 |13 172 (131721 173 112 )1
PD | DPWH |4 5|6 |2 |3 |4 1 1 1 2 |3 |4 |3 |4 |5 |0437
3 | CEO 41516 |1 2 |3 1 1 1 1 2 |3 |3 |4 |5

USTP 41516 |2 |3 |4 1 1 1 1 2 |3 1 2 |3
PD |[DPWH (3|4 |5 |1/3]12]1 /4 | 1/3 | 1/2 |1 1 1 1 2 |3 0.206
4 | CEO 3145 |1/3112(1 17311721 1 1 1 2 |3 |4

USTP 314(5 |1 2 |3 17311721 1 1 1 1 2 |3
PD | DPWH |2 (3|4 (13|12 ]1 /5114131131211 1 1 1 0.098
5 |CEO 2034 (1A 1312115 1/4 13 1/4 13121 1 1

USTP 3145 |1 2 |3 /3 1721 173 11721 1 1 1

Phased benchmarking and training, and Prioritization of KPIs both recorded to have equal weights (W =
0.206), indicating a moderate level of importance. The paired ranking implies that stakeholders view
capacity building and the selection of meaningful performance indicators as complementary requirements.
Training supports correct application of benchmarking, while KPI prioritization ensures that performance
comparison remain focused and relevant rather than excessive.
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Lower weights were assigned to External support, policies, and incentives (W = 0.098) and Digital tools
and data reliability (W = 0.054). Although these remain relevant, their lower priority suggests that
stakeholders perceive technology and external mechanisms as enabling supports rather than primary
drivers. Overall, the fuzzy pairwise comparison establishes a strategic priority structure that emphasizes
leadership and organizational culture as the foundation for effective benchmarking implementation.

4.5.1.2 Fuzzy Pairwise Comparison Results for Proposed Strategies Sub-Dimension 1

The results for Sub-Dimension 1, which focuses on KPI prioritization strategies show variations on views
on effectiveness, as demonstrated in Table 52. Prioritizing quality-related KPIs, such as defect rates and
rework levels, obtained the highest weight (W = 0.436), indicating that respondents consider quality
indicators as the most effective strategy within this sub-dimension. This suggests that stakeholders believe
benchmarking becomes more valuable when it captures workmanship, specification compliance, and
deliverable standards rather than relying mainly on administrative indicators.

Table 52: Transformed Fuzzy Pairwise Comparison Matrix for Proposed Strategies Sub-
Dimension 1

Experts | PSD1.1 PSD1.2 PSD1.3 PSD1.4 PSD1.5 Wi

PSD | DPWH |1 1 1 4 |5 6 |3 |4 |5 |1 |1 |1 |1 2 |3 0.068
1.1 CEO 1 1 1 1/4 131123 |4 |5 |2 |3 |4 |1/6|1/5]|1/4
USTP 1 1 1 1 1 1 V|11 /)1y 16| 1/5 ) 1/4
5 (4 |3 14 |3 |2

PSD | DPWH |1/6 |1/5]|1/4 |1 1 1 (101 |1/ |1/ |1/ 1/4]1/3]1/2]0414
1.2 3 |2 5 14 |3
CEO 2 3 4 1 1 1 4 |5 |6 |3 |4 |5 |1/4]|1/3]12
USTP 1 1 1 1 1 1 V|11 /1116 1/5) 1/4
5 (4 |3 14 |3 |2

PSD |[DPWH |[1/5|1/4|1/3 |1 2 |3 I (1 |1 |1 |1 |1 (1/3]12]1 0.236
1.3 CEO /5114|1316 |1/5(1/4|1 (1 |1 |1/ |1/ |1 |1/6|1/5]1/4

3 (2
USTP 3 4 |5 3 4 5 I (1 (1 |1 |2 |3 |[1/4]1/3]12
PSD | DPWH |1 1 1 3 4 5 I (1 (1 (1 |1 |1 |1 2 13 0.064
1.4 CEO /4 (13 |12 (15|14 (131 (2 {3 |1 |1 |1 |1/6|1/5]1/4
USTP 2 3 4 |2 3 4 {1/ (1 |1 |1 |1 |[1/4]1/3]172
3 12
PSD | DPWH |13 |12 |1 2 3 4 1 (2 (3 |1/]|1/]1 |1 1 1 0.219
1.5 3 12

CEO 4 |5 |6 |2 |3 |4 (4|5 |6 (4 |5 |6 |1 |1 |1
usTp |4 |5 |6 |4 |5 |6 |2 |3 (4 |2 |3 |4 |1 |1 |I

The second most influential strategy is comparing and ranking KPIs to identify the most important ones
to monitor, which recorded a weight of 0.253. This finding indicates that systematic comparison and
ranking of KPIs are perceived as valuable for clarifying performance priorities and reducing information
overload. Ranking KPIs according to their importance helps focus on what matters most followed with a
weight of 0.181, reinforcing the importance of structured prioritization in benchmarking practices.
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Lower weights were assigned to using the same KPIs across all projects to ensure fairness and consistency
(W = 0.069) and the use of analytical tools such as pairwise comparison and fuzzy AHP (W = 0.061).
These results suggest that stakeholders view standardization and decision tools as supportive mechanisms,
but not the primary source of benchmarking effectiveness. Overall, the sub-dimension results highlight
that KPI related strategies are valued most when they strengthen the relevance and usefulness of
benchmarking metrics, particularly in quality domain.

4.5.1.3 Fuzzy Pairwise Comparison Results for Proposed Strategies Sub-Dimension 2
For leadership and quality culture—oriented strategies presented in Table 53, leadership driven quality
assessments obtained the highest weight (W = 0.338), indicating that active leadership involvement in
quality evaluation is viewed as the most influential approach within this sub-dimension. This suggests that
benchmarking is more likely to be sustained when leader directly reinforce accountability and ensure that
assessment outcomes impact decisions.
Table 53: Transformed Fuzzy Pairwise Comparison Matrix for Proposed Strategies Sub-
Dimension 2
Experts | PSD2.1 | PSD2.2 PSD2.3 PSD2.4 PSD2.5 Wi

PSD |[DPWH |1 |1 (1|4 |13 |1/ |1/ |1/S|1/4|1/4|1/3|1/2|1/5|1/4]1/3|0.388
2.1 2 |6
CEO 1 (1 |1]1 2 (3 |1/ [12]1 1/4 (13 |12 |1 1 1
3
USTP 1 (1 (1137121 (1 (|2 |3 1 2 |3 1/4 | 1/3 | 12
PSD | DPWH |2 |3 |41 1 1 |1/ 11311211 2 |3 173 112 )1 0.094
2.2 4
CEO 1/ 11/ ]1]1 1 1 |1/ ]12]1 /4 (13 1721173 |1/2]1

3 12 3
USTP 1 (2 |3]1 I |1 (2 |3 1 2 3 1/3 |12
PSD | DPWH |4 |5 [6]2 3 4 |1 |1 1 2 |3 4 1 2 |3 0.151
23 | CEO 1 (2 |3]1 2 311 |1 1 173 11721 1 2 |3
USTP /(11131122110 (1 |1 1 1 1 1 1/51/4 | 1/3

PSD [ DPWH |2 |3 (4|13 |1/22|1 |1/ |1/3]1/2]1 1 1 1/4 | 1/3 | 1/2 | 0.319
24 4
CEO 2 |3 |4]|2 3 4 11 (2 |3 1 1 1 1 2 |3
USTP /(113112110 (1 |1 1 1 1 1 1/51/4 | 1/3

PSD | DPWH |3 |4 |5]1 2 311/ (11211 2 3 4 1 1 1 0.049
2.5 3
CEO I |1 |1]1 2 311/ (11211 173 11721 1 1 1

USTP 2 |3 |4]1 2 (313 (4 |5 [3 |4 |5 1 1 1
Regular quality audits ranked closely behind with a recorded weight of 0.324. This highlights the
importance of consistent verification mechanisms in improving the credibility of benchmarking results.
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Introducing quality management system steps to improve benchmarking practices followed with a
moderate weight (W = 0.162), indicating that formal process integration supports benchmarking, but is
strengthened when paired with leadership oversight and audit based controls.

Lower weights were assigned to incorporating quality-related KPIs into decision making (W =0.121) and
promoting a culture of quality (W = 0.055). These results suggest that while cultural and KPI related
initiatives are recognized as relevant, they are perceived as less immediately impactful compared to direct
leadership actions and audit based controls. Overall, the fuzzy comparison results indicate that strategies
emphasizing leadership involvement and structured quality assurance activities are prioritized within this
sub-dimension.

4.5.1.4 Fuzzy Pairwise Comparison Results for Proposed Strategies Sub-Dimension 3

The results for Sub-Dimension 3, which focuses on leadership commitment and capacity building
strategies, show distinct differences in the perceived effectiveness of the proposed approaches. As
presented in Table 54, strong leadership commitment received the highest weight (W = 0.396),
emphasizing that visible and sustained support from management is perceived as the most critical factor
for integrating benchmarking into government construction projects. This reinforces the idea that
benchmarking adoption depends heavily on leadership setting priorities and ensuring follow-through.

Table 54: Transformed Fuzzy Pairwise Comparison Matrix for Proposed Strategies Sub-
Dimension 3

Experts | PSD3.1 PSD3.2 PSD3.3 PSD3.4 PSD3.5 | Wi
PSD | DPWH |1 1 1 1 2 3 3 4 |5 |4 |5 6 |3 |4 |5]/0.39
3.1 CEO 1 1 1 1 1 1 2 |3 4 11311211 (2 |3 |4

USTP 1 1 1 2 3 4 1 2 3 |3 4 514 |5 |6
PSD | DPWH |13 |12 |1 1 1 1 3 4 |5 |4 |5 6 |3 |4 |5]0.300
3.2 CEO 1 1 1 1 1 1 2 |3 4 11311211 (2 |3 |4

USTP /4 1 1/3 | 172 ] 1 1 1 /3 11211 |1 2 |3 ]2 |3 |4
PSD |[DPWH |[1/5|1/4 13 |1/5]1/4 133 |1 1 1 |1 2 |3 |1 |1 [1]0.158
33 CEO 1/4 13 | 172(1/4|1/3]1/2|1 1 1 (15141171 |1 |1

3

USTP 173 11721 1 2 3 1 1 1 |1 2 |3 ]2 |3 |4
PSD |DPWH |1/6 |1/5|1/4|1/6|1/5|1/4|1/3|122]|1 |1 1 1 1/ |1/ |1]0.063
3.4 3 12

CEO 1 2 3 1 2 3 3 4 |5 |1 1 3 14 |5

USTP /5 (14|13 [1/3]1/2]1 1731121 |1 1 1 (2 |3
PSD |[DPWH |[1/5|1/4 173 |1/5]1/4 |13 |1 1 1 |1 2 |3 |1 |1 [1]0.084
35 | CEO /4 113 112 11/4 1131121 1 L (15714711 |1 |1

3
USTP Ve |15 | /4 (14|13 (1214113113121 |1 |1 |1
2

Capacity-building and training programs to improve employee competence, which recorded a weight of
0.300. This finding suggests that enhancing staff skills and technical knowledge is considered a critical
complement to leadership commitment in supporting benchmarking implementation. Leaders who reward
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performance and encourage a culture of accountability followed with a moderate weight (W = 0.158),
indicating that incentive system and recognition practices contribute to sustaining engagement but are
secondary to leadership direction and training.

Lower weights were assigned to clear assignment of benchmarking responsibilities (W = 0.063) and
gradual implementation of benchmarking practices (W = 0.084). These findings suggest that role clarity
and phased implementation are recognized as supportive measures. They are perceived as less impactful
compared to leadership and capacity focused strategies.

4.5.1.5 Fuzzy Pairwise Comparison Results for Proposed Strategies Sub-Dimension 4
For digital adoption and data enabled strategies, presented in Table 55, technical training builds staff
competencies in digital benchmarking obtained the highest weight (W = 0.4863). This indicates that
respondents view internal technical capacity as the most decisive factor for making digital benchmarking
workable. The emphasis suggests that tools alone are insufficient if staff lack the skills to manage data,
interpret outputs, and us systems consistently.

Table 55: Transformed Fuzzy Pairwise Comparison Matrix for Propose Strategies Sub-Dimension

4
Experts | PSD4.1 PSD4.2 PSD4.3 PSD4.4 PSD4.5 Wi

PSD |[DPWH |1 |1 |1 |1 2 (31511741731 2 |3 1/4 | 1/3 | 1/2 | 0.109
41 | CEO L (1 |1 |4 |5 |6/13|12]|1 1 2 |13 |2 |3 |4
USTP 1 (1 |1 (131 | 1{14|1/3]12|1/3]12|1 1 1 1

PSD [ DPWH |1/ |1/ |1 |1 1 [1]1/6 |1/5]1/41/3]1/2|1 1/4 1 1/3 | 1/2 | 0.094
4.2 3 12
CEO 1/ 11/ 11/ |1 1 (1]1/6 |1/5|1/4|1/5|1/4 13 |1/5]|1/4]|1/3

6 |5 |4
USTP 1 (2 |3 |1 1 | 1114|1312 |1 1 1 1 2 |3
PSD |[DPWH |3 |4 |5 |4 5 16]1 1 1 4 5 6 |2 3 4 10.486
43 | CEO 1 (2 |3 |4 5 16]1 1 1 2 |3 4 |2 3 4
USTP 2 13 (4 |2 3 14|11 1 1 2 |3 4 |3 4 5
PSD |DPWH |1/ |1/ |1 |1 2 [3]1/6|1/5]1/4 |1 1 1 1/4 | 1/3 | 1/2 | 0.082
4.4 3 |2
CEO /11 |1 |3 4 |5/1/4 13121 1 1 1 2 |3
3 12

USTP I 12 |3 |1 1 [ 1)1/4 131721 1 1 1 2 3
PSD | DPWH |2 |3 |4 |2 3 (411411731122 3 4 1 1 1 0.228
45 | CEO 1/ |1/ 11 |3 4 |5/ 1/4 (13172131211 1 1 1

USTP L (1 (1 | 131/ |1{1/5{1/41/3[1/3[1/2]1 1 1 1
2
The use of real-time dashboards to improve accuracy and speed in monitoring, recorded a weight of 0.228.
This finding suggests that timely access to performance data is perceived as a key enabler of effective

benchmarking, particularly for monitoring and comparison across projects. Adoption of digital platforms
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to streamline benchmarking processes followed with a lower but notable weight (W = 0.109), indicating
that technology adoption alone is considered less impactful without corresponding skills and data
utilization process.

Lower weights were assigned to financial support and incentives to help agencies adopt digital tools (W
= 0.094) and public—private partnerships to enhance benchmarking technology integration (W = 0.082).
These results suggest that while external support mechanisms are recognized as beneficial, they are
perceived as secondary to internal capability development and data-driven monitoring systems.

4.5.1.6 Fuzzy Pairwise Comparison Results for Proposed Strategies Sub-Dimension 5

The fuzzy pairwise comparison results for Sub-Dimension 5, which addresses collaboration and
governance oriented strategies, are presented in Table 56. Alignment of local practices with global
standards obtained the highest weight (W = 0.372), indicating that harmonizing local practices with
established international or national benchmarks is viewed as the most influential strategy within this sub-
dimension. This suggests that benchmarking becomes more functional when performance measures and
procedures are consistent with recognized benchmarks.

Table 56: Transformed Fuzzy Pairwise Comparison Matrix for Proposed Strategies Sub-
Dimension 5

Experts | PSDS.1 PSDS.2 PSDS.3 PSDS.4 PSDS.5 | Wi

PSD | DPWH |1 1 1 S|4 |13 15 (1/4(1/3]1/6|1/5|1/4]2]|3]4|0.091

5.1 CEO 1 1 1 17311721 V4 (13 |12 (1/5|{1/4(1/3|2|3 |4
USTP 1 1 1 173117211 173 1172 |1 /511411312134

PSD | DPWH |3 4 |5 1 1 1 173 1172 |1 1/4 | 1/3 | 1/2 |3 14 |5/0.211

5.2 | CEO 1 2 |3 1 1 1 173 1172 |1 /511411312134
USTP 1 2 |3 1 1 1 1 1 1 s |1/4|1/312 (3|4

PSD | DPWH |3 4 |5 1 2 |3 1 1 1 /4 173|172 3|4 |5]0.267

53 | CEO 2 |3 |4 1 2 |3 1 1 1 1/4 113 | 172|345
USTP 1 2 |3 1 1 1 1 1 1 /51141131234

PSD |DPWH |4 |5 6 (2 |3 |4 |2 |3 4 1 1 1 415]6/0.372

54 | CEO 3 4 |5 3 14 |5 |2 |3 4 1 1 1 415]|6
USTP 3 4 |5 3 |4 |5 3 |14 |5 1 1 1 41516

PSD |[DPWH |1/4 | 1/3 |12 |1/5|1/4 |13 |15 |1/4|1/3|1/6|1/5(1/4]1|1]1]|0.059

5.5 | CEO /413|172 (14|13 (1215|1413 |1/6|1/5|{1/4(1]|1]1
USTP /413|172 (14|13 (12141131216 |1/5|{1/4(1]|1]1

The second most influential strategy is industry wide cooperation that helps keep benchmarking
consistent, which recorded a weight of 0.267. This finding highlights that sustained coordination among
agencies supports continuity and shared learning. Policy-driven frameworks that foster trust and
collaboration between agencies followed with a moderate weight (W = 0.211), highlighting the role of
formal policies in supporting collaborative benchmarking environments.

Lower weights were assigned to secure data sharing platforms that address confidentiality concerns (W =
0.091) and partnerships with private groups to support benchmarking implementation (W = 0.059).
Overall, the fuzzy comparison results indicate that collaboration strategies emphasizing standard
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alignment and sustained inter-organizational cooperation are prioritized over technical or partnership-
based interventions within this sub-dimension.

4.5.2 Consistency Ratios of Proposed Strategies

The consistency of the fuzzy pairwise comparison judgments for the proposed strategies was evaluated to
confirm the reliability of the expert assessments. As shown in Table 57, all computed Consistency Ratio
(CR) values are within acceptable threshold of 0.10, indicating coherent and logically consistent
judgments across the strategy sets. At the dimension level, CR value 0.057, confirming reliable
comparisons among the major strategy dimensions. The sub-dimensions yielded CR values ranging from
0.048 to 0.073, further supporting stable expert evaluations and validating the use of the derived weights
for the succeeding FAHP computations.

Table 57: Consistency Ratios of Different Set of Proposed Strategies Variables

No. of | Random Consistency Consistency

variables (n) | Index (RI(n)) Amax Index (CI) Ratio (CR)
Dimensions 5 1.11 5.252 0.063 0.057
Sub-Dimensionl |5 1.11 5.326 0.082 0.073
Sub-Dimension2 | 5 1.11 5.234 0.059 0.053
Sub-Dimension3 | 5 1.11 5.266 0.066 0.060
Sub-Dimension4 | 5 1.11 5.234 0.059 0.053
Sub-DimensionS | 5 1.11 5.212 0.053 0.048

Overall, the consistency ratio results validate the use of the derived fuzzy weights and rankings for the
proposed strategies. The acceptable consistency levels provide confidence that the prioritization of
strategies is based on sound and logically consistent judgments, supporting the robustness of the FAHP
results presented in this section.

4.5.3 Final FAHP Weights and Ranking for Proposed Strategies

The final FAHP results consolidate the dimension level and local strategy weights to produce global
weights and overall rankings shown in Table 58. The top ranked strategy is strong leadership commitment
to benchmarking, with the highest global weight (GW = 0.2395), indicating that leadership engagement is
viewed as the most influential driver of successful benchmarking adoption. In practice, this strengthens
accountability, ensures benchmarking outputs are acted upon, and enables supporting initiatives, such as
training, audits, and digital monitoring. This result underscores the importance of sustained managerial
support in institutionalizing benchmarking practices across government construction projects.

Table 58: Weights and Rankings of Proposed Strategies

Wi Factors Local Global Overall
Weights (LW) | Weights (GW) | Ranking

PD3 | 0.437 | Strong leadership commitment | 0.548 0.240 1
enhances benchmarking integration in
projects.
Capacity-building and training | 0.452 0.197 2
programs improve employee readiness
for benchmarking practices.
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PD4 | 0.206 | Technical training builds staff | 0.629 0.129 3
competencies in digital benchmarking
systems.
PD2 | 0.206 | Leadership-driven quality assessments | 0.507 0.104 4

reinforce benchmarking accountability
and compliance.

Conducting regular quality audits | 0.493 0.101 5
strengthens benchmarking reliability.

PD4 | 0.206 | Real-time dashboards improve | 0.371 0.076 6
accuracy and speed in monitoring
projects.

PDS | 0.098 | Alignment of local benchmarking | 0.553 0.054 7

practices with global standards
enhances competitiveness.

Industry-wide cooperation helps keep | 0.447 0.044 8
benchmarking sustainable.
PD1 | 0.054 | Prioritizing quality-related KPIs, such | 0.592 0.032 9

as defect rates and efficiency,
strengthens benchmarking accuracy.

Comparing and ranking KPIs can help | 0.408 0.022 10
find the most important ones to use.

The second and third ranked strategies are capacity building and training programs to improve employee
competence (GW =0.197) and technical training to build staff competencies in digital benchmarking (GW
= 0.129). These findings suggest that human capital development is viewed as a critical complement to
leadership commitment, particularly in enabling agencies to apply benchmarking tools effectively.
Leadership driven quality assessments (GW = 0.104) and conducting regular quality audits (GW =0.101)
followed, indicating that structured quality oversight mechanisms also play an important role in
reinforcing benchmarking practices.

Strategies related to real time dashboards for performance monitoring (GW = 0.076) and alignment of
local benchmarking practices with global standards (GW = 0.054) ranked at a moderate level, reflecting
their supportive but secondary role in benchmarking implementation. Lower ranked strategies include
industry wide cooperation to support benchmarking (GW = 0.044), prioritizing quality related KPIs (GW
= 0.032), and comparing and ranking KPIs to identify key indicators (GW = 0.022). The final FAHP
ranking indicates that strategies emphasizing leadership commitment and capacity development are
prioritized over purely technical interventions, providing a clear basis for strategic recommendations
discussed in the succeeding section.

4.5.4 Discussion of Proposed Strategies to Benchmarking Implementation

The proposed strategies were formulated and prioritized in direct response to the key barriers identified
through the PMMM assessment, stakeholders’ perception analysis, and FAHP results. In particular, the
prioritization of strong leadership commitment and structured training programs responds to barriers
associated with limited accountability, workload pressures, and insufficient institutional support for
benchmarking initiatives.
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Strategies focused on leadership engagement and human capital development also align closely with the
maturity gaps identified in the PMMM results, especially in knowledge areas that depend on coordination,
performance monitoring, and continuous improvement. By strengthening leadership involvement and
enhancing staff competencies, these strategies aim to improve organizational readiness and create an
enabling environment for benchmarking practices. This alignment indicates that benchmarking readiness
is not solely a technical issue but is strongly influenced by institutional culture and management support.
Technology related strategies, including technical training for digital benchmarking and the use of real
time dashboards, were ranked as supportive but secondary interventions. This prioritization reflects the
finding that technological barriers are not driven only by the absence of tools, but by limited capacity to
effectively use, integrate, and sustain digital systems. As such, strategies that build skills and reinforce
leadership commitment provide a necessary foundation for the successful adoption of digital
benchmarking solutions.

Collaboration and standard alignment strategies further address barriers related to inconsistent
performance measures and limited data sharing across agencies. Aligning local benchmarking practices
with global standards and promoting industry-wide cooperation respond directly to the lack of
comparability and coordination identified in the barrier analysis. The results of the strategy prioritization
analysis demonstrate that improving benchmarking implementation in government construction projects
depends primarily on strengthening leadership commitment, building organizational capacity, and
fostering a supportive quality culture. These findings provide a coherent basis for translating analytical
results into actionable recommendations.

5. Conclusions 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 is both timely and relevant. This
study contributes to the field of construction management by integrating the Project Management Maturity
Model (PMMM), stakeholders’ perception analysis, and multi-criteria decision-making techniques to
provide a comprehensive evaluation of benchmarking practices. The application of pairwise comparison
and the Fuzzy Analytic Hierarchy Process (FAHP) offers a structured and systematic approach to
identifying key barriers and prioritizing strategies, supporting evidence-based decision-making in public
construction management. Overall, the study provides valuable insights for government agencies,
policymakers, and practitioners seeking to strengthen quality management systems and institutionalize
benchmarking as a tool for continuous improvement.
5.1 Conclusions
The assessment of benchmarking practices in government construction projects in Cagayan de Oro City
provides a grounded contribution to the field of construction quality management and public sector project
delivery. By combining PMMM results, stakeholder perception ratings, and FAHP prioritization, the study
clarifies maturity levels, explains implementation constraints, and identifies strategies that are most
responsive to the institutional environment. The key conclusions of the study are summarized as follows:
a. The PMMM assessment indicates that government construction agencies generally operate at a
moderate to mature level of project management practice, with stronger performance in integration,
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scope, time, and cost management. However, relatively lower maturity was observed in human
resource management, communications management, and risk management, suggesting gaps in
coordination, information flow, and adaptive management functions.

b. The stakeholders’ perception analysis reveals that benchmarking is widely recognized as beneficial,
particularly in improving cost efficiency, timeliness, safety, productivity, and quality compliance.
Despite the overall positive perception, variations across institutions indicate differing levels of
exposure, organizational support, and readiness for benchmarking adoption. These differences
highlight the influence of leadership commitment and institutional context on benchmarking
effectiveness.

c. The pairwise comparison and FAHP results identify technological adoption, inter-agency
collaboration, and integration of quality management systems as the most critical barriers to
benchmarking implementation. Limitations in digital infrastructure, real time and reliable data, and
standardized performance measures limit the ability of participating agencies to conduct meaningful
benchmarking. Leadership and KPI related barriers, while relevant, were found to be secondary in
influence compared to system level constraints.

d. The prioritized strategies derived from the FAHP emphasize strong leadership commitment, capacity
building and training, leadership driven quality procedures, and targeted digital capability
development as the most effective interventions. These priorities indicate that improving
benchmarking readiness requires an integrated approach that combines organizational support,
developing human capital, improving governance mechanisms, and enabling digital systems that
support consistent and comparable performance measurement.

5.2 Recommendations

Based on the findings and conclusions of this study, the following recommendations are proposed for

government agencies, policymakers, and future researchers:

a. Government construction agencies should institutionalize benchmarking by formally integrating it into
project planning, monitoring, and post project evaluation processes, supported by standardized Key
Performance Indicators (KPIs).

b. Leadership development programs should be strengthened to promote a quality driven and data
oriented organizational culture, ensuring sustained management support for benchmarking initiatives.

c. Investment in digital tools and data infrastructure should be prioritized to improve data reliability,
transparency, and real time performance monitoring for benchmarking purposes.

d. Interagency collaboration mechanisms should be established to facilitate data sharing, harmonization
of performance measures, and dissemination of best practices among DPWH, the City Engineer’s
Office, and USTP.

e. A phased approach to benchmarking implementation should be adopted, beginning with internal
benchmarking and gradually expanding to interagency and sector wide comparisons.

f. Policymakers should develop supportive policies and incentives that encourage benchmarking
adoption, including performance based recognition and alignment with national governance and
quality frameworks.

g. Future studies may expand the scope of this research by including private sector construction projects,
conducting longitudinal assessments of benchmarking maturity, or exploring the use of advanced
digital technologies such as BIM and data analytics in benchmarking systems.
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