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ABSTRACT 

 

The rapid urbanization of Metro Manila led to a surge in condominium 

construction projects, which, despite offering efficient housing solutions, 

faced significant challenges due to dense urban environment, suscepti-

bility to natural disasters & the health and safety issues related to acci-

dents, losses, injuries, damages, and/or delays arising during the execu-

tion of a project which may adversely affect its success. This study ex-

plored the efficacy of the Analytic Hierarchy Process (AHP) in assessing 

and prioritizing risks specific to Metro Manila's condominium construc-

tion projects, addressing a critical gap in current risk assessment meth-

odologies. The study engaged mixed methods, integrating Meta-Analysis, 

Experts Consultation, and AHP, to identify and prioritize Risk Factors 

(RFs) in condominium construction projects. A systematic review 

through meta-analysis revealed nine critical RFs, including Tech-

nical/Design, Financial/Economic, Environmental, Regulatory/Legal, So-

cio-Political, Logistics/Supply Chain, Management/Supervision, Quality, 

and Health and Safety Risks. Inputs from experts from a diverse group of 

qualified professionals had been pooled to validate these findings. 

Through AHP analysis, risks specific to Metro Manila's condominium 

construction projects were revealed, with Health and Safety Risk 

(19.52%), Quality Risk (15.97%) and Management/Supervision Risk 

(15.77%) as the major concerns. An internal consistency of 0.71% at-

tested to the reliability testing of the results. Given the complexity of con-

dominium construction projects, this study responds to an important de-

mand: a more systemic understanding of risk factors. Moreover, this 

study is relevant to further enhance and improve sustainability in condo-

minium projects as well as performance of the construction industry. 
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Introduction 
An important component of the urban sec-

tor is the construction industry which has a sig-
nificant increase in condominium construction 
projects in Metro Manila, Philippines. There 
has been a significant surge in the condomin-
ium sector. This boom is fuelled by different 
factors like rapid urbanization, population 
growth, and increased investment in real estate 
(Reyes, 2020; Ahmad & Nouban, 2023). While 
the expansion of the condominium market pre-
sents numerous economic advantages, it also 
introduces challenges and risks that can signif-
icantly impact the success and sustainability of 
construction projects (Akinola, 2023; Alamdari 
et al., 2021). Conceptualizing the construction 
of condominium buildings is a complex process 
that involves various risks and challenges. 
These risks can have implications for safety, 
cost, quality, time, and environmental impact 
(Božanić et al., 2023).  Managing these risks are 
critical, not only for the project's potential cli-
ents but also for future occupants and the com-
munity especially in Metro Manila.  

 
Methods  
2.1 Research Design 

In this study which aims to assess the risks 
in condominium construction in Metro Manila 
using AHP, the researcher used a mixed-meth-
ods approach. This approach employed both 
qualitative and quantitative research methods. 
The qualitative approach includes in-depth in-
terviews with experts from construction indus-
try, architects, engineers, and project managers 
to gain the challenges and risks associated with 
condominium construction in Manila (Reyes, 
2020; Ahmad & Nouban, 2023). The Quantita-
tive Approach included surveys conducted 
among professionals in the construction indus-
try to extract numerical data on the perceived 
risks and the effectiveness of various risk as-
sessment methods, utilizing AHP. This data was 
then analysed using statistical tools to draw 
meaningful conclusions.  

 
2.2 Population and Sampling 

Specifically, purposive sampling Ni-
kolopoulou, K. (2022) will be used for the sur-
vey to measure and determine the critical risk 
factors of residential / condominium  

construction building projects. The population 
for this research encompassed all professionals 
and potential clients involved in the condomin-
ium construction industry in Manila. This in-
cludes the Project Managers, Construction 
Managers, Lead/Head Engineers, Architects, 
Contractors, Subcontractors, Real Estate Devel-
opers and Consultants. 

 
2.3 Data Gathering Procedures 

     Before actual data collection, the re-
search instruments (questionnaires, interview 
guides, AHP matrices, and observation check-
lists) were pilot tested with a small group of ex-
perts to ensure their validity and reliability 
(Alattyih et al., 2021). The study obtained nec-
essary permissions and approvals from rele-
vant authorities and participants. Informed 
consent was obtained from all respondents, en-
suring their understanding of the study's pur-
pose and their rights. The questionnaires were 
distributed to a diverse group of professionals 
in the condominium construction industry in 
Metro Manila. Depending on accessibility and 
feasibility, questionnaires were distributed in 
person, via email, or through online survey 
platforms. Respondents have filled out the 
questionnaires, providing quantitative data on 
perceived risks and the effectiveness of risk as-
sessment methods.  

The second phase of the research method-
ology involved expert consultation through the 
development and administration of a validated 
survey questionnaire. The questionnaire was 
designed and developed based on the results 
obtained from the Meta Analysis in condomin-
ium construction projects.  

The researcher deliberately selected ex-
perts from the project team, including individ-
uals involved in condominium construction 
projects such as project managers and project 
heads, to participate as respondents for the 
survey questionnaires. These selected experts 
were anticipated to possess the necessary com-
petence and reliability in managing construc-
tion projects. The experts were required to 
meet the following qualifications, be at least 30 
years old and possess more than 10 years of 
professional experience. The survey question-
naire comprised three (3) sections. The initial 
part served as an invitation to participate in the 
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survey. The second part focused on collecting 
profile information from the experts. This pro-
filing was considered crucial to validate the ex-
pertise of the respondents and ensure their 
alignment with the specified criteria for ex-
perts. The demographic details included gen-
der, age, educational level, years of professional 
experience, job title, and employment status. 
The final segment of the survey questionnaire 
involved the multi-criteria analysis for Critical 

Risk Factor (CRF) evaluation. This analysis uti-
lized the priority scale proposed by Saaty 
(1980), as detailed in Table 1. The scale ranged 
from 1 to 9, facilitating comparisons to aid in 
achieving the research objective of establishing 
priority criteria or alternatives. Through these 
comparisons, the relative importance of ele-
ments and the frequency with which an ele-
ment was deemed more important than others 
were determined. 

 
Table 1. Pairwise Comparison Scale for AHP Preferences (Suner et al., 2012) 

Importance Definition 

1 Equally 
2 Equally to moderately 
3 Moderately 
4 Moderately to strongly 
5 Strongly 

6 Strongly to very strongly 
7 Very strongly 
8 Very strongly to extremely 
9 Extremely 

2.4 Data Analysis Procedures 
     Following the completion of expert con-

sultation to determine the prioritized Risk Fac-
tors in the previous phase of the research meth-
odology, the researcher proceeded to imple-
ment the Analytic Hierarchy Process (AHP). 
First, the research methodology employed 
Meta-Analysis to identify and ascertain all crit-
ical risk factors relevant to the construction of 
condominium projects in Manila. Meta-analysis 
involves a comprehensive and systematic re-
view, combined with a statistical procedure, to 
gather data from various existing studies 
(Reyes, 2020; Ahmad & Nouban, 2023). The re-
searcher chose to conduct a meta-analysis to 
collect and consolidate all critical risk factors 
relevant to the construction phase of condo-
minium projects.  
 
2.4.1. Meta Analysis 

The researcher applied essential concepts 
of Meta-Analysis, including the identification of 
research keywords, searching across various 
platforms such as ScienceDirect, Academia.edu, 
Google Scholar, ASCE, etc., for relevant articles 
and journals, and screening and synthesizing 

the abstracts and titles of the literature re-
searched.  

 
2.4.2. Experts’ Consultation 

The researcher crafted a survey question-
naire encompassing the respondents' profiles 
and pairwise comparisons for the nine RFs 
identified in the Meta-Analysis. The survey 
questionnaire was structured into three (3) 
parts. The first part invited participation in the 
survey and gathered demographic information 
about the experts, including gender, age, educa-
tional level, years of professional experience, 
job title, and employment status. The subse-
quent pilot testing phase involved evaluating 
the clarity, relevance, and effectiveness of the 
questionnaire with a select group of individu-
als, a critical step in refining the survey instru-
ment before wider distribution. To check the 
validity and effectiveness of the questionnaire, 
a diverse group of pilot test participants, in-
cluding experts, professionals, or individuals 
with pertinent experience, was selected. 
 
2.4.3. Analytic Hierarchy Process 

    The research study utilized the Analytic 
Hierarchy Process (AHP) to calculate priority 



Dirampaten & Grińo, Jr, 2024 / Assessment of Risk Factors in Condominium Buildings Construction in Metro Manila using AHP 

 

    
 IJMABER 2542 Volume 5 | Number 7 | July | 2024 

weights in multi-attribute decision-making 
scenarios, with the aim of achieving the re-
search objectives. According to Saaty (2008), to 
set priorities systematically, it is necessary to 
break the decision down into the following 
parts. Thus, the following were the step-by-
step procedures for implementing AHP in the 
research: 
1. Identified the problem and the relevant in-

formation required. 

2. Constructed a decision hierarchy, shown in 
Figure 1, or organized the topics by starting 
at the top with the research's objective and 
moved down through the numerous crite-
ria making it a one-level framework. 

3. Generated a group of pairwise comparison 
matrices; every pairwise comparison in-
cludes automatic reciprocals allocation, as 
demonstrated in Table 2. 

 
 
 

 
 
 
 
 
 
 
 
 

Figure 1. Decision Hierarchy of Research 
 

Table 2. Template for the Pairwise Comparison Matrix 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Each element at a higher level was used to 
evaluate the components at the lower level us-
ing the AHP pairwise comparison scale from 

Table 3. The pairwise comparison was con-
ducted in terms of which one element out-
weighs another.

 
Table 3. AHP Fundamental Scale (Saaty, 2008) 

Intensity of 
Importance 

Definition Explanation 

1 Equal Importance Two activities contribute equally to the object 

3 
Moderate importance of 

one over another 
Experience & judgement moderately favor one 

activity over another 
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Intensity of 
Importance 

Definition Explanation 

3 
Essential or Strong Im-

portance 
Experience & judgement strongly favor one ac-

tivity over another 

7 Very Strong Importance 
An activity is very strongly favored its domi-

nance is demonstrated in practice 

9 Extreme Importance 
The evidence favoring one activity over another 

is of the highest possible order of affirmation 
2,4,6,8 Intermediate Values When compromise is needed 

Reciprocals 
If activity i has one of the above numbers assigned to it when compared with 

activity j, then j has the reciprocal value when compared with i 

4. Created a normalized pairwise comparison 
matrix which is depicted in Table 4. Moreo-
ver, the ratio of the sum of the specific row 
over the total number of criteria has been 

determined to solve for the criteria weights 
using the values acquired from the compar-
isons. This process must be applied to 
every row.

 
Table 4. Template for the Normalized Pairwise Comparison Matrix 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

* where “n” is the number of criteria 
 

5. To solve for the eigenvalue (λmax.), the 
weights of the criteria were now applied to 
the eigenvectors (priority vector) using hi-
erarchical synthesis, and the summation of 

all weighted eigenvector entries corre-
sponding to those at the next lower level of 
the hierarchy is determined which is shown 
in Table 5. 
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Table 5. Template for Computing the Eigenvalue (λmax) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

λmax =  

Σ(row 1)
Σ(row 1)

n

 +
Σ(row 2)
Σ(row 2)

n

+ 
Σ(row 3)
Σ(row 3)

n

 + 
Σ(row 4)
Σ(row 4)

n

 + 
Σ(row 5)
Σ(row 5)

n

n
               Eq.1 

 

λmax =  
Σ (Weighted Sum Value/Criteria weights)

n
        Eq. 2 

 
6. After all the pairwise comparisons are per-

formed, the eigenvalue (max) was used to 
determine the consistency of comparisons. 
The eigenvalue was used to calculate a con-
sistency index (CI) using Equation 3.   

 

Consistency Index (C.I.) = 
λmax−n

n−1
                  Eq. 3 

 
where:  n is the matrix size. 
                              λmax = computed eigenvalue 
 
7. Through the consistency ratio (C.R.) of the 

consistency index (C.I.) with the proper 
value of the random consistency index 

(R.I.), the consistency judgment was 
proven. Table 3G indicates the random con-
sistency index (R.I.) suitable for the size of 
the matrix.  

 
However, based on Saaty (1987), the con-

sistency ratio (Equation 4) is acceptable when 
CR ≤ 0.10. When CR > 0.10, the judgment matrix 
should be considered inconsistent. Examining 
and repeating the decision to formulate a con-
sistent matrix is recommended. 
 

Consistency Ratio = 
Consistency Index (C.I.)

Random Index (R.I.)
    Eq. 4 

 
Table 6. Average Random Consistency (Suner et al., 2012) 

Size of Matrix Random Consistency 

1 0.00 
2 0.00 
3 0.58 
4 0.90 
5 1.12 
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Size of Matrix Random Consistency 
6 1.24 
7 1.32 

8 1.41 
9 1.45 

10 1.49 
 
RESULTS AND DISCUSSION 

This explained the outcomes of the method-
ological process employed in the study. It en-
compassed the discussion of results derived 
from the Meta-Analysis, findings from the sur-
vey, data analysis utilizing the Analytic Hierar-
chy Process (AHP), evaluation of risk factors, 
and the formulation and proposal of effective 
mitigating strategies for managing risk factors 
associated with condominium construction 
projects. 

 
 

3.1 Meta-Analysis  
The researcher identified a multitude of 

specific risk factors within the context of the 
study but opted to categorize them into distinct 
groups for a more systematic and comprehen-
sive analysis. After doing this, there are a total 
of 57 risk factors (as shown in Table 7) associ-
ated with condominium construction project, 
manually listed or tallied using a Microsoft Ex-
cel Sheet to record all the variables, which are 
the risk factors, the corresponding authors, and 
the respective frequencies. 

 
Table 7. Comprehensive List of Risk Factors Text 

Risk Factors Category Risk Factors 

RF1- Technical / Design Risk 

1. Technical risks 
2. Lack of Design and Consultancy Clarity and Timeli-
ness 
3. Low quality equipment (Design Deficiency)  
4. Learning New Communication Tools / WFH Ar-
rangements 
5. Complexity 
6. Consultant Expertise and Information Deficiency 

RF2- Financial / Economic Risk 

7. Delay/Suspension of Projects 

8. Price Escalations 
9. Financial risks 
10. Lack of Financial Stability and Resource Manage-
ment 
11. Lack of Labor Resources and Workforce Manage-
ment 
12. Extension of Time 
13. Inflation 
14. Payment Delays 

15. Loss of Revenue 
16. Economic losses 
17. Bank Loans 
18. Late Economic Support from Government  
19. Additional Costs for Technology  

RF3- Environmental / Natural Risk 20. Force Majeure 

RF4- Regulatory / Legal Risk 

21. Lack of External Stability and Regulatory Compli-
ance 
22. Land acquisition 
23. Legal Risks 
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Risk Factors Category Risk Factors 
24. Insurance/Legal Issues 
25. Delays due to Public Agencies/Government 

RF5- Socio-Political / Cultural Risk 

26. Fear of Virus/Contamination 
27. Political risks 
28. Social Impact Assessment (public opposition, traf-
fic) 
29. Travel Restrictions 
30. Work Life Balance 

RF6- Logistics / Supply Chain Risk 

31. Shortage of Materials / Equipment  

32. Shortage of Workers/ Skilled Workers 
33. Challenges in Material and Equipment Manage-
ment 

RF7- Management / Supervision 
Risk 

34. Efficiency/Psychological 
35. Lack of Operational Efficiency and Management  
36. Lack of Stability in Project Scope and Procurement 
Strategy 
37. Lack of Client Engagement and Project Leadership 
38. Site Challenges and Location Management  

39. Lack of Stability in Project Duration and Schedule  
40. Inadequate Communication and Coordination 
41. Lack of expertise/experience (workers, managers, 
surveyor, contractors) 
42. Poor planning /decision making 
43. Lack of site management  
44. Lack of Effective Planning and Control Processes 

45. Poor coordination/ communication between stake-
holders 

46. Lack of Management Commitment 
47. Lack of Timely Work Completion and Increased 
Workload 
48. Time Overrun (operation & billing, documents, 
poor scheduling) 
49. Lack of Attention/ Delayed Instructions 
50. Time Break Management 

RF8- Quality Risk 
51. Poor site investigation 
52. Inspection Lags 

53. Poor Quality 

RF9- Health and Safety Risk 

54. Additional Costs for Safety Hazards 
55. Safety Requirements 
56. Poor Engineering Practices and Safety Protocols 
57. Health, Safety and Security Risks 

 
The results of this categorization from the meta-analysis revealed nine (9) risk categories as 
shown in Table 8. 
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 Table 8. List of Categorized Risk Factors 

Item Risk Factor 
RF1 Technical/ Design Risks 
RF2 Financial and Economic Risks 
RF3 Environmental Risks 
RF4 Regulatory and Legal Risks 

RF5 Socio-Political Risks 
RF6 Logistics/ Supply Chain Risks 
RF7 Management/ Supervision Risks 
RF8 Quality Risks 
RF9 Health and Safety Risks 

 
The categorized risk factors are defined as the following: 
RFI - Technical/Design Risks: This category encompasses risks associated with the technical and 
design    aspects of construction projects. It may include challenges related to the design process, 
technological complexities, or unforeseen technical issues during implementation. 
RF2 - Financial and Economic Risks: This describes the financial and economic uncertainties that 
may impact construction projects of condominiums. This includes factors like excess budget 
spending, material costs, or economic setbacks affecting funding and financial stability. 
RF3 - Environmental Risks: This involves environmental risks of condominiums construction pro-
jects. This includes challenges related to environmental regulations, sustainability issues, or un-
expected environmental consequences on the project. 
RF4 - Regulatory and Legal Risks: These risks deal with the compliance of condominium construc-
tion projects with regulatory requirements and legal aspects. It includes challenges related to per-
mits, zoning laws, and disputes affecting the progress of the construction project. 
RF5 - Socio-Political Risks: These risks tied to social and political factors. It includes public oppo-
sition, political instability, or conflicts that may impact project timelines and success.  
RF6 - Logistics/Supply Chain Risks: These risks are the challenges in the logistics and supply chain 
of the condominium construction projects. Concerns like the delays in material and deliveries, 
transportation challenges, or disturbances in the supply chain. 
RF7 - Management/Supervision Risks: This includes challenges related to inadequate project 
management, lack of supervision, or ineffective communication within the project team. 
RF8 - Quality Risks: These risks pertain to the poor workmanship, material defects, or poor-qual-
ity management. 
RF9 - Health and Safety Risks: These risks related to the health and safety of individuals involved 
in the construction project. This includes hazards, accidents, or substandard safety measures that 
impact the well-being of workers and other stakeholders. 

 
By categorizing the identified risk factors, 

the researcher provided a framework to easily 
understand and address the challenges that 
may arise in condominium construction pro-
jects. These categories provide a more focused 
and targeted approach to risk management, en-
abling stakeholders to develop specific strate-
gies for mitigating the unique challenges within 
each category. 
 
 
 

3.2 Experts’ Consultation 
3.2.1 Demographic Profile  

The researcher invited experts to partici-
pate in the survey. Demographic information 
include gender, age, educational level, years of 
professional experience, job title, and employ-
ment status. 

Understanding respondents' demographic 
profiles is crucial for the study’s integrity and 
applicability, especially in identifying and  
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managing risk factors in condominium con-
struction projects. These profiles provide the 
varied backgrounds and experiences within the 
construction industry, covering gender, age, 

education, experience, job roles, and sector af-
filiation. Figure 2 shows the demographic pro-
file of all the 100 research respondents. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Demographic Profile of Research Respondents 

The above figure no. 2 presents the exact 
number of respondents and their percentage 
based on their type or group under each cate-
gory.  

In terms of gender, the study presents that 
constituting 78.00% are male while 22.00% are 
female. The gender distribution highlights the 
need for assessing inclusivity and diversity 
within the industry, fostering opportunities for 
women in construction-related roles. 

The age distribution reveals professionals 
aged 30 years and above with 87.00% and less 
than 30 years old with 13.00%. This emphasis 
on experienced professionals highlights the 
significance of having consultation to those 
with expertise and have already surpassed var-
ious challenges. 

For the highest educational attainment, ma-
jority of respondents hold a bachelor’s degree 
(73.00%), followed by those with a master’s 
degree (22.00%), and a smaller percentage 

possessing a Doctorate Degree (5.00%). The in-
clusion of professionals with various educa-
tional attainments contributes to the compre-
hensiveness of the study. 

The respondents in the study show that 
2.00% have less than 5 years of experience, 
14.00% with 5 to 10 years of experience and 
84.00% with 10 or more years of experience in 
the construction industry. This characteristic 
highlights the significance of engaging with 
seasoned professionals, as valuable sources of 
insights in identifying and managing risk fac-
tors in condominium construction projects. 

Examining job titles and designations, re-
spondents also hold diverse roles within the 
construction sector. 28.00% are Construction 
Managers, 33.00% are Project Managers, and 
39.00% are Department Heads which consti-
tute the majority. This distribution reflects the 
nature of roles within the condominium con-
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struction industry, showcasing the participa-
tion of individuals with varying responsibilities 
and decision-making skills. 

In terms of job employment and organiza-
tion, respondents are affiliated with different 
sectors within the construction industry. Con-
tractors form most of the respondents at 
48.00%. It is followed by Clients at 43.00% and 
consultants at 9.00%.  This distribution high-
lights the importance of gathering perspectives 
from various potential sectors, ensuring a more 

comprehensive understanding of risk factors 
within the condominium construction indus-
try. 

 
3.2.2 Survey Questionnaire 

The second section of the survey instru-
ment includes analysis for the nine critical RFs 
identified through Meta-Analysis. As shown in 
Table 9 is the pairwise comparisons matrix 
used during data gathering.

Table 9. Pairwise Comparison Matrix 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.3 Analytic Hierarchy Process 
The researcher employed the Analytical Hi-

erarchy Process (AHP) as a statistical tool to 
analyze the ranking of RFs. The random con-
sistency index (RI) utilized was 1.45, which cor-
responds to the size of the matrix, i.e., 9. The 
consistency ratio (CR) was computed based on 
the Eigenvalue, CI, and RI. 

Individual pairwise comparison matrices of 
the criteria were created for each expert, corre-
sponding to each criterion, to compare the re-
sults and rankings. The table 10 illustrates the 
calculation for the results of the pairwise com-
parison of respondents.
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Table 10. Sample Result of Respondent 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The next step was to consolidate and nor-
malize the pairwise comparison of all respond-
ents. The Table 11 shows the consolidated pair-
wise comparison matrix for RFs with its  
corresponding computed criteria weight. It 

stands as a significant component for capturing 
decision-makers' subjective judgments con-
cerning the relative importance or preference 
of criteria. 

Table 11. Consolidated Pairwise Comparison Matrix 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Table 12 shows the pairwise comparison 

matrix for RFs with its corresponding com-
puted criteria weight and the ranking of  

priority or critical risk factors (CRFs). Normal-
izing this matrix is a crucial step within the AHP 
methodology. This serves different purposes 
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that enhance the integrity of the decision-mak-
ing process.  

First, normalization acts as a consistency 
check to ensure reliability in the decision-mak-
ers' evaluation of the criteria’s importance and 
how to facilitate solutions. Second, it allows 
easy computation of weights for criteria or al-
ternatives by converting raw judgments into 

consistent set of priority values, which are es-
sential for subsequent computations within the 
AHP process. Lastly, normalization assures that 
the matrix adheres to the positive and recipro-
cal relationships assumed by the AHP, thus, 
transforming the matrix into a positive recipro-
cal form.

Table 12. Normalized Pairwise Comparison Matrix 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Moreover, normalization process plays an 
important role in computing the eigenvalues 
and eigenvectors. This is crucial to determine 
the principal eigenvector. Through consistency 
and positive reciprocity, the normalization con-
tributes to the reduction of subjectivity in the 
matrix, reinforcing the reliability of AHP re-
sults. In essence, normalizing the pairwise 
comparison matrix is indispensable for  

upholding the validity and reliability of the de-
cision-making process in AHP, aligning the ma-
trix with the foundational principles of the 
methodology and ensuring a robust and coher-
ent assessment of criteria and alternatives. 

As a result, the following CRFs were identi-
fied as having the highest priority, as shown in 
Table 13.

 
Table 13. Ranking of Risk Factors 

Ranking Risk Factors Criteria Weight 

1 RF9. Health and Safety Risk 19.52% 
2 RF8. Quality Risk 15.97% 
3 RF7. Management / Supervision Risk 15.77% 
4 RF3. Environmental / Natural Risk 10.96% 
5 RF4. Regulatory / Legal Risk 9.53% 

6 RF1. Technical / Design Risk 8.67% 
7 RF2. Financial and Economic Risk 7.42% 
8 RF6. Logistics/ Supply Chain Risk 7.15% 
9 RF5. Socio-Political / Cultural Risk 5.02% 
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 According to the results of the Analytic Hi-
erarchy Process, the top-ranking priority or 
CRFs are as follows: (1) Health and Safety Risk, 
19.52%; (2) Quality Risk, 15.97%; and (3) Man-
agement/Supervision Risk, 15.77%.  

After a thorough examination, the re-
searcher found that Health and Safety Risk had 
the highest score because safety is crucial in 
any building project, especially in condomini-
ums where many workers are doing different 
tasks at the same time. Potential health and 
safety risks include accidents, injuries, and 
health problems. Due to strict legal  

requirements and the responsibility to protect 
workers, managing these risks is essential to 
prevent harm and keep the project going 
smoothly. This finding is consistent with other 
studies that highlight the importance of safety 
in construction. 

Furthermore, this statistical tool needed to 
verify the consistency ration of the pairwise 
comparison to signify that the judgment of the 
experts was consistent. The consistency ratio 
to compute the eigenvalue max ( λmax ), is 
shown in Table 14.

Table 14. Calculation of Eigenvalue Max 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Table 14 reveals the eigenvalue max (λmax) of 9.0817. This led to the consistency index and 
consistency ratio, shown below. 

C. I. =
λmax − n

n − 1
 

C. I. =
9.0817 − 9

9 − 1
 

𝐂. 𝐈. = 𝟎. 𝟎𝟏𝟎𝟐   

C. R.  =
Consistency Index

Random Consistency Index
x100 

C. R. =
0.0102

1.45
x100 

𝐂. 𝐑. = 𝟎. 𝟕𝟎%  

 
.  
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Results reveal a consistency ratio of 0.70%, 
derived from the pairwise comparison using 
the computed eigenvalue and consistency in-
dex which signifies consistency of expert's 
judgment  

 
3.4. Development of Effective Mitigating 
Strategies 

This research aspired to provide a complete 
set of mitigating strategies for condominium 
construction projects, addressing risks that 
would influence the timelines, budgets, and 
overall project outcomes. The study employed 
the Analytic Hierarchy Process (AHP) to priori-
tize risk factors, with combine insights from 
construction industry professionals through 
structured decision-making and a survey ques-
tionnaire. The mitigating measures extracted 
from practical experience, serve as valuable 
tool for potential clients, policymakers, and 
project managers to overcome condominium 
construction challenges. 

 
Effective communication is critical to man-

age the risk factors and come up with mitigat-
ing measures. According to Gomez (2022), 
communication skills are very essential and 
can be applied in promoting the mitigating 
strategies across all the steps of the condomin-
ium construction projects. Effective communi-
cation can contribute to the success of decision- 

making and achieving strategies to easily over-
come construction challenges.  

The strategies and action plans presented 
in Table 9 came from the analysis of responses 
from the survey questionnaire which were then 
refined through a review before being incorpo-
rated into the risk register.  Identification of 
risk factors such as health and safety, quality, 
and management were extracted from a meta-
analysis of existing literature. It is important to 
note that the risk register consists of "catego-
rized risk factors," with all specific risks falling 
under these broader categories. The researcher 
found no specific literature directly stating or 
comparing the top risks identified in the study 
because the meta-analysis focused on specific 
risk factors, which were then grouped into 
broader categories. This approach ensures a 
comprehensive understanding of the risks, 
contextualized within the broader framework 
of construction project management. 

While existing literature supports the sig-
nificance of these factors, the universal recog-
nition of risk priorities may vary based on pro-
ject specifics and industry nuances. The study 
provides a nuanced and context-aware per-
spective on mitigation strategies, blending in-
sights from expert consultations, meta-analy-
sis, and comprehensive surveys. This approach 
enhances risk management practices in the 
construction industry by offering tailored and 
informed strategies.

 
Table 15. Proposed Risk Register and Mitigating Plan for Condominium Building Construction Pro-

jects. 
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While the study acknowledges the absence 
of a formal validation process for the developed 
risk register, it is crucial to clarify that proving 
the effectiveness of the mitigation strategies 
was beyond the study's scope. However, the re-
searcher initiated a preliminary validation of 
the risk register by some construction project 
experts and survey respondents. This initial 
step is still subject to formal and more rigorous 
validation. The study emphasized the im-
portance of a validation process, suggesting 
that the risk register's reliability would benefit 
from practical application in an actual residen-
tial building construction project in the Philip-
pines. 

In the future, a comparative analysis incor-
porating traditional methods and hypothesis 
testing could be explored to further validate the 
effectiveness of AHP in specific contexts. How-
ever, the current research contributes valuable 
insights by emphasizing the distinct ad-
vantages of AHP in risk assessment for condo-
minium construction projects. 

 
Conclusion          

Based on the study's objectives and the re-
sults obtained from the conducted survey and 
statistical tools, the following conclusions 
were drawn: 
i. Based on the Meta-Analysis, the re-

searcher categorized 57 specific risk fac-
tors into nine (9) risk factors in residential 
building construction. This includes (1) 
Technical/ Design Risks, (2) Financial and 
Economic Risks, (3) Environmental Risks, 

(4) Regulatory and Legal Risks, (5) Socio-
Political Risks, (6) Logistics/ Supply Chain 
Risks, (7) Management/ Supervision 
Risks, (8) Quality Risks, and (9) Health and 
Safety Risks. 

ii. Utilizing Analytic Hierarchy Process, the 
top-priority Critical Risk Factors (CRFs) 
are as follows: (1st) Health and Safety Risk, 
19.52%; (2nd) Quality Risk, 15.97%; and 
(3rd) Management/Supervision Risk, 
15.77%.  

iii. The study proposes tabulating a risk regis-
ter for condominium construction pro-
jects, based on expert suggestions. A com-
prehensive risk registry, incorporating cri-
terion weights from the AHP bridges theo-
retical assessment and actual execution, 
promoting confidence and efficacy in con-
struction project management. 
 

Using Analytical Hierarchy Process (AHP) 
as a statistical tool presents a sophisticated ap-
proach to risk assessment of condominium 
construction projects.  
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