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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
(BoZani¢ 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

Equally to moderately

Moderately

Moderately to strongly

Strongly

Strongly to very strongly

Very strongly

Very strongly to extremely

O (0[O |U1 | W

Extremely

2.4 Data Analysis Procedures

Following the completion of expert con-
sultation to determine the prioritized Risk Fac-
torsin 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
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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.

GOAL: RESEARCH OBIECTIVES

CRITERIA 1

CRITERIA?

CRITERIA 3

Figure 1. Decision Hierarchy of Research

Table 2. Template for the Pairwise Comparison Matrix

Criteria Criterial Criteria 2 Criteria 3

Criteria 4

Criteria 5

. Criteria 1 Criteria 1 Criteria 1 Criteria 1
Criteria 1 1
Criteria 2 Criteria 3 Criteria 4 Criteria 5
. Criteria 2 Criteria 2 Criteria 2 Criteria 2
Criteria 2~ ——48— 1
Criteria 1 Criteria 3 Criteria 4 Criteria 5
L Criteria 3 Criteria 3 Criteria 3 Criteria 3
Criteria 3 1
Criteria 1 Criteria 2 Criteria 4 Criteria 5
. Criteria 4 Criteria 4 Criteria 4 Criteria 4
Criteria 4 —_—
Criteria 1 Criteria 2 Criteria 3 Criteria 5
L Criteria 5 Criteria 5 Criteria 5 Criteria 5
Criteria 5 — —— —— —— 1
Criteria 1 Criteria 2 Criteria 3 Criteria 4
> (col 1) > (col 2) > (col 3) > (col 4) > (col 5)

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. AHP Fundamental Scale (Saaty, 2008)

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

Intensity of

Definition Explanation
Importance
1 Equal Importance Two activities contribute equally to the object
3 Moderate importance of Experience & judgement moderately favor one
one over another activity over another
[JMABER 2542 Volume 5 | Number 7 | July | 2024
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Intensity of

Definition Explanation
Importance
3 Essential or Strong Im- Experience & judgement strongly favor one ac-
portance tivity over another
An activity is very strongly favored its domi-
7 Very Strong Importance Y Y &Y . .
nance is demonstrated in practice
The evidence favoring one activity over another
9 Extreme Importance . . . . .
is of the highest possible order of affirmation
2,4,6,8 Intermediate Values When compromise is needed
. If activity i has one of the above numbers assigned to it when compared with
Reciprocals

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

Created a normalized pairwise comparison
matrix which is depicted in Table 4. Moreo-
ver, the ratio of the sum of the specific row

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

over the total number of criteria has been every row.

Table 4. Template for the Normalized Pairwise Comparison Matrix

Criteria  Criterial  Criteria2  Criteria 3 Criteria4  Criteria 3 <" o112
Weights
Criteria | Criteria1/2 Criteria 1/3 Criteria 1/4 Criterial/5 X(row 1)
1 X(col 2) Z(col 3) E(col 4) Z(col 5) n
Criteria Criteria 2/1 | Criteria 2/3 Criteria2/4 Criteria2/5 X(row 2)
2 Z(col 1) X(col 3) X(col 4) Z(col 5) n
Criteria Criteria 3/1 Criteria 3/2 | Criteria 3/4 Criteria3/5 Z(row 3)
3 Z(col 1) X(col 2) E(col 4) Z(col 5) n
Criteria Criteria4/1 Criteria4/2 Criteria 4/3 | Criteria4/5 X(row 4)
4 Z(col 1) %(col 2) %(col 3) Z(col 5) n
Criteria Criteria 5/1 Criteria 5/2 Criteria 5/3 Criteria 5/4 | Z(row 5)
5 X(col 1) ¥(col 2) 2(col 3) ¥(col 4) n

E(col 1) Z(col 2) Z(col 3) E(col 4) Z(col 5)

* where “n” is the number of criteria

To solve for the eigenvalue (Amax.), 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 (Amax)

iteri Weighted
Criteria  Criteria 1 Criteria 2 Criteria 3 Criteria4 Criterias Crlt:erla e
Weights Sum
Value
o 1 E(row 1 Z(row3 1 E(row 1 Z(row EZ(rowl
Criteria I(rowl) Crit=x ( Crit=x ( Crit—x ( C'r:'t—x(— (row1) L (row’
] 1x . 2 3 4 5 n n
. 2 I(rowl Z(row2 2 E(rowl 2 I(row 2 I(row Z(row2
Criteria  Crit—x ( 1x (row2) Crit—x (rowl, Crit-x ( Crit-x ( (row 2) I (row2)
2 1 n n 3 n 4 5 n n
Criteria 3 I(rowl 3 Z(row  E(row3 3 I(row 3 I(row Z(row3
Crit=x ( Crit=x ( X (rows) Crit-x ( 'r:'t—x(— ( ) L (row3)
3 1 n 2 1 n 4 5 n
Criteria 4 E(rowl 4 E(row 4 E(rowl  Z(row4 4 E(row X(row4
Crit-x ( Crit=x ( Crit=x (row?, 1x (row4) Crit=x ( (row 4) I (rowd)
4 1" n 27 3 5 n
Criteria 5 E(rowl 5 I(row 5 E(rowl 5 I(row  Z(rowh 2(row 5
Crit-x ( Crit-x ( Crit=x ( . Crit—x(— l)cu u I (rows)
5 1 2 3 4 n n
I(row 1)  Z(row?2)  Z(row 3) Z(row 4) Z(row 5)
Z(row 1) "Z(row2) ' T(row3) ' T(row 4) ' Z(row5)
Amax = —2= I . n n Eq.1
¥ (Weighted Sum Value/Criteria weights
Amax = =Wl = / ghts) Eq. 2
6. After all the pairwise comparisons are per- (RI), the consistency judgment was

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.

Amax—n

Consistency Index (C.I.) = Eq.3

n-1

n is the matrix size.
Amax = computed eigenvalue

where:

7. Through the consistency ratio (C.R.) of the
consistency index (C.I.) with the proper
value of the random consistency index

proven. Table 3G indicates the random con-
sistency index (R.L.) 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 Index (C.I.)
Random Index (R.I)

Consistency Ratio = Eq. 4

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

Size of Matrix

Random Consistency

0.00

0.00

0.58

0.90

G (W=

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.

Table 7. Comprehensive List of Risk Factors Text

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.

Risk Factors Category

Risk Factors

1. Technical risks

2. Lack of Design and Consultancy Clarity and Timeli-

ness

3. Low quality equipment (Design Deficiency)

RF1- Technical / Design Risk

4. Learning New Communication Tools / WFH Ar-

rangements

5. Complexity

6. Consultant Expertise and Information Deficiency

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

RF2- Financial / Economic Risk

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

21. Lack of External Stability and Regulatory Compli-

ance

RF4- Regulatory / Legal Risk

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
26. Fear of Virus/Contamination
27. Political risks
28. Social Impact Assessment (public opposition, traf-
fic)
29. Travel Restrictions
30. Work Life Balance
31. Shortage of Materials / Equipment
32. Shortage of Workers/ Skilled Workers
33. Challenges in Material and Equipment Manage-
ment
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)
RF7- Management / Supervision 42.Poor planning /decision making
Risk 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
51. Poor site investigation
RF8- Quality Risk 52. Inspection Lags
53. Poor Quality
54. Additional Costs for Safety Hazards
55. Safety Requirements
56. Poor Engineering Practices and Safety Protocols
57. Health, Safety and Security Risks

RF5- Socio-Political / Cultural Risk

RF6- Logistics / Supply Chain Risk

RF9- Health and Safety Risk

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,

A. GENDER

® Less than 30 years old
30 years old and above

B Male = Female

D. PROFESSIONAL EXPEREINCE

less than 10 years
™ 5-10 years

® 10 years and above

B. AGE

E. JOB TITLE/ DESIGNATION

= Construction Manager
= Project Manager

= Department Head

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

C. HIGHEST EDUCATIONAL
ATTAINMENT

5%

|

Bachelor's degree
» Master's Degree
= Doctorate Degree

F. JOB EMPLOYMENT/
ORGANIZATION

® Client = Consultant = Contractor

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

Table 9. Pairwise Comparison Matrix

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.

Using the scale from 1 to 9 (where 9 is extremely and 1 is equally important),
please indicate (X) the relative importance of options A (left columns) to options B (right columns)
ULE =l 15 |=] (2] |=] 2] |2
RF-A g @ s z el £ s z 1 REB
21 1L 12 (2] |2 |2 2] 2| |2
- -
Technical/ Design Risks 9118|7654 )3|2|1]|2|3|4|5]|6 |7 |8]|689 Financial/ Economic Risks RF2|
Technical/ Design Risks 9 8 7 6 5] 4 3 2 1 2 3 4 5 6 7 8 92 Environmental/ natural risks  |RF3{
Technical/ Design Risks 9187|654 |3|2|1]|2)|35|4|5]|6|7|8]|89 Regulatory/ legal Risk RF4|
RFil Technical/ Design Risks 9l8 |7 |6 |5|4|3|2)1]|2)3]|4|5]|6|T7|8]|9 Socio-Political Risk RFS|
Technical/ Design Risks 9187|654 )|3|2|1]|2)|3|4|5]|6|7|8]|]69 Logistics/ Supply Chain Risk | RF§|
Technical/ Design Risks 9187|6514 |3|2|1]|2]|3[4|5]|6]|7 |89 |[Management/Supervision Risks |RF7|
Technical/ Design Risks Ol8)|7|6 |54 )32]1([2)3[4]5)6([7 | 8]|89 Quality Risks RFg|
Technical/ Design Risks 918171651432 11213 4 516 7 |8 9 Health/ Safety Risks RF9
Financial/ Economic Risks 918|765 4)|3|2|1]|2)|3|4|5]|6|7|8]|9 Environmental/ natural risks  |RF3|
Financial/ Economic Risks 9|81 7654|321 ]|2]|3]|]4]|]5]|]6|7|8]|69 Regulatory/ legal Risk RF4
Financial/ Economic Risks 918|765 4321 ]|]2)3]|4|5]|6]T7[8]59 Socio-Political Risk RF5{
RF2  Financial/ Economic Risks 9|87 |6|S5|4|3|2|1]|2]|3|4]|5]|]6|7 |89 Logistics/ Supply Chain Risk _ |RFg
Financial/ Economic Risks 9 8 7 6 51| 4 3 2 1 2 3 4 5 6 7 8 9 |Management/ Supervision Risks RF}I
Financial/ Economic Risks 91817654321 ]2)3|4|5]6]7]|8]69 Quality Risks RF8]
Financial/ Economic Risks 918176514321 ]2)3|4|5]6|T7|8]9 Health/ Safety Risks RFY
Environmental/ natural risks 9181765432123 |4|5]|6|7|8]69 Regulatory/ legal Risk RF4
Environmental/ natural risks o8| 7654321 |{2)3|4]5])]6|]7|8]|6>® Socio-Political Risk RF5|
RE Environmental/ natural risks 91817654321 ]|2)3[4[5])]6]7]8]895 | Logistics/Supply ChainRisk |RF§
Environmental/ natural risks 9 8 7 6 5|4 3 2 1 2 3 4 5 6 7 8 9 |Management/ Supervision Risks RF.‘]
Environmental/ natural risks o8| 7654321234567 8|59 Quality Risks RFq
Environmental/ natural risks 9187654321 ]2]3]4]|5]|6[7[8]09 Health/ Safety Risks RF9|
Regulatory/ legal Risk 9187|6543 2|1]|2)|3|4|5]|6|7|8]|]69 Socio-Palitical Risk RF5{
Regulatory/ legal Risk ofls|7]6]s]4|3]2]1]2]3[4]5]|6]7]8]| 9| Logistics/ Supply ChainRisk |Rrg]
RF4 Regulatory/ legal Risk 9 8 7 6 5] 4 3 2 1 2 3 4 5 6 7 8 9 |Management/ Supervision Risks |RF7]
Regulatory/ legal Risk 9187 |e 5|43 |2)1]|]2)3]4|5]|6]|T7[8]09 Quality Risks RFg
Regulatory/ legal Risk 9181765432123 |4|5]6|7 8|69 Health/ Safety Risks RFﬂ
Socio-Political Risk 918|765 43212345617 ]|8]|9 ]| Logistics/ Supply ChainRisk RFGl
. Socio-Political Risk 9187|6543 2|1]|2|3|4|5]|6 |7 |8/ 9 |[Management/ Supervision Risks RF}I
- Socio-Political Risk ol 7]sels]alas]2]r]z2]3]a]s5]s]7]s8]02 Quality Risks RF8|
Socio-Political Risk 9 8 7 6 5|4 3 2 1 2 3 4 5 6 7 8 9 Health/ Safety Risks RF9|
Logistics/ Supply Chain Risk 9187654321 ]|2)3]|4]|5]|6] 7|8 |9 |Management/ Supervision Risks |RFJ]
RF§ Logistics/ Supply Chain Risk 9187|6543 |2]1]|2)|3]|4|5]|6 |7 |8]|69 Quality Risks RF8{
Logistics/ Supply Chain Risk 9181765432123 |4|5]|6,7|8]69 Health/ Safety Risks RFd
RF7 Management/ SupervisionRisks| 9 [ 8 | 7 |6 | 5|4 [ 3|21 ]2|3]|4|[5]6]7|8]29 Quality Risks RFg|
Management/ SupervisionRisks| 9 | 8 | 7 |6 | S|4 [ 3|2 |1 ]2 |3 ]|]4]|5)6 |7 |89 Healtl/ Safety Risks RF3
RF§ Quuality Risks 9 8 7 6 S|4 3 2 1 2 3 4 5 6 7 8 9 Healtl/ Safety Risks RF9)

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 1.4 5, 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

RF-2 RF-6 RF-7

RF-1 RE2 RE-3 RF-4 i e | RF-9 Health

Tech./Design Fmanr:la.lf Environment | Regulatory/ RF_S Sun.o— Lﬂglsurs"_ .. ERS (.}uahty & Safety Total

Risk Economic 2l Risk Legal Risk Political Risk| Supply chain |/ Supervision Risk Risk

Risk Risk Risk

RF-1
Tech/Design |  1.0000] 0.2000 1.0000] 1.0000| 1.0000] 0.3333 0.1420| 02000 03333| 52005
Risk
RF-2 Financial/
o2 Hane 500000 1.00000 2.0000 2.0000] 2.0000| 03333 0.3333| 03333 03333 13.3333
conomic Risk
RF-3
Envirommental | 1.0000|  0.5000|  1.0000] 1.0000]  1.0000] 0.5000| 03333 0.2500| 03333 5.9167
Risk
RF-4
Regulatory! 1.0000( 0.5000 1.0000) 1.0000| 1.0000] 0.5000| 03333 0.2500 03333 59167
Legal Risk
i 1.0000( 0.5000 1.0000| 1.0000 1.0000] 05000 03333 02500 03333 5.9167
olitical Risk
RF-6 Logistics/
Supplychain |  3.0000|  3.0000 2.0000| 2.0000| 2.0000] 1.0000] 0.5000| 0.3333) 0.5000| 14.3333
Risk
RF-7
Mumagement/ | 7.0000|  3.0000|  3.0000] 3.0000| 3.0000] 2.0000] 1.0000{ 0.5000]  0.5000| 23.0000
Supervision
RESQuE | 500000  3.0000) 40000 4.0000]  4.0000]  3.0000  2.0000( 10000  2.0000| 28.0000
et &1 3.0000( 3.0000] 3.0000 3.0000 3.00000 2.0000 20000 0.5000]  1.0000| 20.5000
afety Risk
Sum 27.0000| 147000 18.0000| 18.0000| 18.0000| 10.1667| 6.9762| 3.6167] 5.6667| 122.1262

The next step was to consolidate and nor-  stands as a significant component for capturing
malize the pairwise comparison of all respond-  decision-makers' subjective judgments con-
ents. The Table 11 shows the consolidated pair-  cerning the relative importance or preference
wise comparison matrix for RFs with its of criteria.
corresponding computed criteria weight. It

Table 11. Consolidated Pairwise Comparison Matrix

RF-2 RF-6 RF-7
RF-1 . . RF-3 RF-4 . L. ’ .| RF-9 Health
Tech./Design Fmancm.ly‘ Environment | Regulatory/ RES Socl.ck Log]sucsf. I\Ianagel.:.l.ent L ?ual.lt} & Safety Total
Risk Economic al Risk Legal Risk Political Risk | Supply chain |/ Supervision Risk Risk
Risk Risk Risk
RF-1
Tech./Design 1.0000 1.3710 0.8091 0.8867 2.1363 1.1220 0.4823 0.5082 0.4121 8.72766
Risk
RF-2 Financial/
E - 0.7294 1.0000 0.6882 0.8172 1.3434 0.8767 0.4962 0.5525 0.4352 6.93881
conomic Risk
RF-3
Environmental | 1.2359 1.4531 1.0000 1.3390 1.6689 1.4254 0.8418 0.6971 0.5716 | 10.23288
Risk
RF-4

Regulatory/ 1.1278 1.2236 0.7468 1.0000 1.6191 1.3138 0.7594 0.6513 0.5166 8.95851
Legal Risk
RF-5 Socio-
Political Risk
RF-6 Logistics/
Supply chain 0.8913 1.1407 0.7016 0.7611 1.8557 1.0000 0.3610 0.3312 0.3206 7.36329
Risk
RF-7
Management/ 2.0736 2.0152 1.1879 1.3169 3.0186 2.7698 1.0000 1.1251 0.8504 | 15.35744
Supervision

0.4681 0.7444 0.5992 0.6176 1.0000 0.5389 0.3313 0.2587 0.2612 4.81935

RFQRE?MY 1.9678 1.8099 1.4346 1.5354 3.8658 3.0190 0.8888 1.0000 0.7109 | 16.23204
RES Heal’:h& 2.4263 2.2978 1.7494 1.9356 3.8282 3.1190 1.1760 1.4067 1.0000 18.93898

Safety Risk
Sum 11.9202 13.0558 8.9167 10.2095 20.3360 15.1845 6.3367 6.5308 5.0787 97.56896

Table 12 shows the pairwise comparison priority or critical risk factors (CRFs). Normal-
matrix for RFs with its corresponding com- izing this matrixis a crucial step within the AHP
puted criteria weight and the ranking of 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

Table 12. Normalized Pairwise Comparison Matrix

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.

RF-2 RF-6 RF-7
RF’I_ Financial/ _RM RE-4 RE-5 Socio- | Logistics/ |Management|RF-8 Quality Criteria
Tech./Design . Environment | Regulatory/ .. . . .. . .
Risk Economic 2l Risk Legal Risk [Political Risk | Supply chain |/ Supervision Risk Weight
Risk Risk Risk

RF-1

Tech/Design | 0.0839 | 0.1050 | 0.0907 | 0.0868 | 01051 | 0.0739 | 0.0761 | 0.0778

Risk

FEafuaniall 00612 | 0.0766 | 0.0772 | 0.0800 | 0.0661 | 0.0577 | 0.0783 | 0.0846

conomic Risk

RF-3

Envirommental | 0.1037 | 0.1113 | 0.1121 | 01312 | 0.0821 | 0.0939 | 0.1329 | 0.1067

Risk

RF-4

Regulatory/ | 0.0946 | 0.0937 | 0.0838 | 0.0979 | 0.079 | 0.0865 | 0.1198 | 0.0997

Legal Risk

RF-S Socio-

e | 00393 | 00570 | 0.0672 | 0.0605 | 0.0492 | 0.0355 | 0.0523 | 0.0396

RF-6 Logistics/

Supply chain | 0.0748 | 0.0874 | 0.0787 | 0.0746 | 0.0913 | 0.0659 | 0.0570 | 0.0507

Risk

RF-7

Management/ | 0.1740 | 0.1544 | 01332 | 0.1290 | 0.1484 | 0.1824 | 01578 | 01723

Supervision

RESQui | 01651 | 01386 | 0.1609 | 01504 | 0.1901 | 0.1988 | 0.1403 | 0.1531

R | 02035 | 01760 | 01962 | 01896 | 01882 | 02054 | 01856 | 02154

afety Risk

Sum 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 100.00%

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

Table 13. Ranking of Risk Factors

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.

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

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 (Ay,x ), is
shown in Table 14.

health problems. Due to strict legal
Table 14. Calculation of Eigenvalue Max
RF2 RF-6 RE-7
REL | ponancial RE3 RE4 | RES Socio- | Logisties/ |M: Rl Weighted  Criteria
Tech./Design . |Environment | Regulatory/ o . . .. A & Safety i .
e Economic | F0 0| | ogal Risk [Pelifical Risk| Supply chain  / Supervision | Rislk rED: Sum Weight
Risk Risk Risk
RF-1
Tech/Design | 0.0867 | 0.1017 | 0.0887 | 0.0845 | 0.1073 | 0.0802 | 0.0760 | 0.0812 | 0.0805 | 0.7867 | 0.0867 | 9.0710
Risk
REF-2 Financial/
Feomomi e | 0.0633 | 00742 | 0.0754 | 00779 | 0.0675 | 0.0627 | 0.0782 | 0.0882 | 0.0850 | 0.6722 | 0.0742 | 9.0652
conomic Risk
RF-3
Envirommental | 0.1072 | 0.1078 | 0.1096 | 0.1276 | 0.0838 | 0.1019 | 01327 | 01113 | 0.1116 | 0.9934 | 0.1096 | 9.0644
Risk
RF-4
Regulatory/ | 0.0978 | 0.0907 | 0.0818 | 0.0953 | 0.0813 | 0.0939 | 0.1197 | 01040 | 01009 | 0.8655 | 0.0953 | 9.0839
Legal Risk
REF-5 Socio-
> Soc 0.0406 | 0.0552 | 0.0657 | 0.0588 | 0.0502 | 0.0385 | 0.0522 | 0.0413 | 0.0510 | 0.4536 | 0.0502 | 9.0321
Political Risk
RF-6 Logistics/
Swplychain | 0.0773 | 0.0846 | 0.0769 | 0.0725 | 0.0932 | 0.0715 | 0.0569 | 0.0529 | 0.0626 | 0.6484 | 0.0715 | 9.0707
Risk
RE-7
Mamagement/ | 0.1798 | 0.1494 | 0.1302 | 01255 | 0.1516 | 0.1980 | 0.1577 | 0.1797 | 0.1660 | 1.4378 | 0.1577 | 9.1201
Supervision
RF"’R]%:““"" 0.1707 | 0.1342 | 01572 | 01463 | 01941 | 02158 | 01401 | 01597 | 01388 | 1.4569 | 0.1597 | 9.1229
] 02104 | 01704 | 01917 | 01844 | 01922 | 02229 | 01854 | 02246 | 01952 | 17774 | 01952 | 9.10%2

The Table 14 reveals the eigenvalue max (A,,5) of 9.0817.

consistency ratio, shown below.

)‘max —n
Cl=—n=T
9.0817 — 9
b=—9 1
C.1.=0.0102
Consistency Index
C.R = _ x100
Random Consistency Index
0.0102
C.R = 145 x100

CR.=0.70%

Eigenvalue M 9.081719

CI-Consistency Index  0.01021
CR-Consistency Ratio  0.7043%
ndom Index for 9 Crite 1.45

This led to the consistency index and
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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.
Risk Factors Fisk Drescription Mitization Plan Fuisk
Cwmer
1. Establish a Hazard Idenrification and Risk & ssessment (HIR.AC) and
1 Accidents Safety Fisk Fagister
1. Establish a Safety Commirttee and Emergency Fesponse Team.
3_Conduct job hazard analysis and implement a safety risk mamagemens
1. Health and L . plan. Ceontractan
Safery Rislk |- fagardous haterials 4 Ensure strict compliance with 2411508, uslizing rechnologies such as Clhismt
CCTV for monitering safeny.
5. Conduct regular safery audits and inspections
3 Lrmsafe Work Practices 6. Conduct regular toolbos meetng. safety audits and inspections.
7. Apply Constmuction AN Risk Insurance
1. Peor quality control and assurance 1. Establish a Chaality Assurance/Cuality Comrol (QUAQC) Program with a
can lead to remwork comprehensive plan
2. Implement a Qualiry Fisk Register Plan. ensuring 247 monitoring and
2. Croalicy Bizk |2 Customer dissatisfaction coomal. CODITacioT
3. Conduct regular inspections and testing as part of a comprehensive
3 Compromised safety in the final guality confrel and assurance ProgTam
[ —— 4. Regular communication with all quality site team
1. Delays 1. Proactiveness. proper coerdination and collaberation are highly
3 Management! |2 Compumication breakdowns, and encouraged to all site t=am members an -
Supervision Risk |conflicts between differen: project eams (2. Proper disssmination of information to aveid misinterpremton and mis |5 P
due w0 poor project coordination ComuIunication
1. Enwironmental risks pertain to the
potemtial adverss impacts a consmacrien | 1- APPLY Comsmucten AL Fizk Insurancs
project many bawe on the surroq = "E;: stablish a 1—11?:-(.1 mimfhnuu?%m{iiy_ﬁ Assessment (HIRAC) and
- . . r——— -Ar pact Assessmen:
_'if:mm;:‘,“zif";“— Tl:m — — 3 Prowide a Rizk Manazemernt Plan (HIFLA C) wirh strict compliance on ':OS‘,;:::’r
1 2. MNatural disaseer rizks imwolve the implemeanmnon
project’s susceptibility o namaral 4. Advocate for more laws and stringent compliance measures.
calamiries such as eamhquakes. 5. Conduct regularty for fire and sarthquake drill
nphoons. and floods
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1. Won—compliance with local. state, or |1. Establish and enzage lezal compliance professionals and maintin open
narienal consmuction codes and communication channels with regalatory suthorities
B 3;:01_:;;- Legal Registry and Monitoring Plan with a risk assessment P
Legal Risk | 1 ezal disputes, fines, ar even the 3. Adwocate for regulacions with higher penalses for mon-compliance. “ontractor
suspension of the constuction project |4 Consider in the early planning stage the local cify crdinance especially
due to regulatory or legal viclations neise distarbance
1. Danerial sharmames 1. Establish a rescurce management plan that includes alternative suppliers
5 Lomisties and balance resource allocations with suppliers
Bttt o Eoomee 2 Develop an Alremative Fesources Plan. ) o Conwacsor
= EmSperta; 3. Increase the number of accredited suppliers befors project imisiation. Cliest
4. Implement real-time macking and moritorins systems for the supply
3. Supplisr banknapecies chain.
1. Potential flaws in the prejects design
1. Utilize mnovative saftware. inclading high rechnology desizn sofraare
3 The wse of inappropriate marerials 2 Conduct resular desisn mestings and reviews of plans, employins a
7 Technical = rizorous desizn review process with experienced professionals 1o identify | Consultans
Desizn Risk |3 The application of ourdated and rectify flawrs early in the preject. Desizner
comstruction techrigues that may 3. Incarperate technology sach as Building Information Modelling (BIM)
‘compromise the project’s overall and database management in the desizn phase.
imresTicy.
1. Budget overruns 1. Implement a financial contingency plan and engage financial experts
‘before project instiation.
8 Fimanciall |2 Fhactuasine material prices 1 Conduct a comprehensive Markes Seady (SWOT). Cliens &
Econemic Fisk : . 3. Establish backup financial supperts like standby leans from banks Conmacter
3. Ecopamic dowmnmns that could 3 Rezualarly onitor snd apdats Snancial projections to accommodats
threaten che project's Spancial viabilsty | opagoo im marerial prices and sconemic conditions.
and successful completion. = ¥
1 Dolitical instabitio __ -
3 T abos dicpates 1. Conduct stakehalder enzagement and comnmmnication plans. )
|5 Community oppasiten 1o e prajece |2 Establish an ensagement plan. build good personal ralationships with 7
9_Socio-Political - pelitical officials, and conduct proper public hearings to detsrmine affectad | Client &
Cultoral Rizk | ¥ Protential misunderstandings or socio-polifical and culraral risks Conmractor
conflicts dus ta culmral diffsrencas 3. Develop contingency plans for potantial labor disputes, inchidmz
among stakehalders or batarsen the altarmative despurs resehrfion mechanisms.
project and the local commumity

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%.
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.

iil.

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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