Journal of Process Management and New Technologies
www.japmnt.com ISSN: 2334-735X (Print) ISSN: 2334-7449 (Online)
Vol. 10, Issue 3-4, 2022, pp. 1-8

ASSESSMENT OF QUALITY RISK FACTORS DURING THE
CONSTRUCTION PHASE OF THE BICONSI TOWER PROJECT
Phuong Thanh PHAN1,2, Phong Thanh NGUYEN3,4*, Quan Khac NGUYEN5,6
Department of Project Management, Ho Chi Minh City Open University, Vietnam,
phuong.pthanh@ou.edu.vn
2Professional Knowledge & Project Management Research Team (K2P), Ho Chi Minh City Open
University, Vietnam, phuong.pthanh@ou.edu.vn
3Department of Project Management, Ho Chi Minh City Open University, Vietnam,
phong.nt@ou.edu.vn
4Professional Knowledge & Project Management Research Team (K2P), Ho Chi Minh City Open
University, Ho Chi Minh City, Vietnam, phong.nt@ou.edu.vn
5Department of Project Management, Ho Chi Minh City Open University, Vietnam, quan.nk@ou.edu.vn
6Professional Knowledge & Project Management Research Team (K2P), Ho Chi Minh City
Open University, Ho Chi Minh City, Vietnam, quan.nk@ou.edu.vn
1

Abstract: Project performance is assessed using various criteria. Quality is one of the typical triangle
criteria used to assess the performance of any office building project. However, office projects in Vietnam
have faced numerous quality risks, particularly during their construction periods. This can cause the
building projects to be delayed and over budget. As a result, identifying quality risk factors throughout
the construction phase of office projects is essential. Therefore, this paper applies the analytical hierarchy
process to prioritize critical risk factors affecting project quality during the construction phase of the
Biconsi Tower project in Vietnam. The research results show that the five top risk factors affecting the
quality of the Biconsi Tower project from most to least impact are as follows: (1) inspection and approval
work are not in accordance with regulations and procedures, (2) lack of coordination between project
stakeholders, (3) poor quality design documents and drawings, (4) poor construction methods, and (5)
poor quality input materials.
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1. Introduction
Every office building project is different in terms of construction complexity and the
amount of on-site construction. They have constructed not only on-site but also the complexity
of construction methods. Furthermore, weather and environmental conditions will impact the
progress of construction projects. Risks are unavoidable in office building projects, and multiple
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risk factors can affect building quality during construction. As a result, construction projects
may be delayed or go over budget. Therefore, it is critical to identify quality risk issues
throughout the construction phase of office building projects. This paper adopts the analytical
hierarchy process (AHP) method to prioritize significant risk factors affecting project quality
during the construction phase of the Biconsi Tower project in Vietnam. The research results
show that the five top risk factors affecting the quality of the Biconsi Tower project with
decreasing impact levels are as follows: (1) inspection and approval work are not in accordance
with regulations and procedures, (2) lack of coordination between project stakeholders, (3)
design documents and drawings are of poor quality, (4) construction methods are
unsatisfactory, and (5) the input materials are of poor quality.

2. Research background
Quality is one of the standard triangle criteria used to measure the success of any office
building project (Anderson, 1992; Atkinson, 1999). Construction quality encompasses the safety,
long-term viability, technical, and aesthetic criteria of construction work conducted according to
construction standards and in harmony with the surrounding environment (Arditi & Gunaydin,
1997; Nguyen, 2019; Nguyen et al., 2018; Nguyen, 2015; Wanberg et al., 2013). Construction
projects have always been exposed to various unforeseeable risks, particularly during the
construction phase of office projects. The following table summarizes ten critical quality risk
factors of the Biconsi Tower project in Vietnam based on a survey of research publications and
in-depth expert interviews (Arumsari et al., 2018; Chan & Tam, 2000; Dehdasht et al., 2017; Do
et al., 2017; El-Sayegh & Mansour, 2015; Eybpoosh et al., 2011; Gan et al., 2017; Hussain et al.,
2019; Kassem et al., 2020; Likhitruangsilp & Ioannou, 2009, 2012; Likhitruangsilp et al., 2016; Liu
et al., 2017; Naderpour et al., 2019; Nguyen & Nguyen, 2020; Nguyen et al., 2021; Perrenoud et
al., 2016; Rustom & Amer, 2006; Siraj & Fayek, 2019; Subramanyan et al., 2012; Tadayon et al.,
2012; Tam & Chan, 2000; Tamošaitienė et al., 2021; Viswanathan et al., 2020; Xu et al., 2010;
Zavadskas et al., 2010; Zeng et al., 2007; Zou & Zhang, 2009):
Table 1. Risk factors affecting the construction quality of the Biconsi Tower project
GI
R1
R2
R3
R4
R5
GII
R6
R7
R8
R9
R10

Risk factors affecting construction quality of the Biconsi Tower project
Risk factors impacted by the main contractor or subcontractors
Unskilled construction workers
Incompetent main contractor and subcontractors
Poor construction methods
Pressure to shorten the schedule for early handover
Installation of equipment not following the manufacturer’s catalog or instructions
Risk factors impacted by other project stakeholders
Poor quality input materials
Poor quality design documents or drawings
Poor quality construction survey
Lack of coordination between project stakeholders (i.e., owner vs. contractor, main
contractor vs. subcontractor, etc.)
Inspection and approval work is not in accordance with regulations and procedures
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3. Research Methodology
The AHP is one of the most popular multi-criteria decision-making methods. Invented in
1980 by Professor Thomas Saaty, AHP is a theoretically robust, advanced calculation method
that enables individuals or groups to assess, analyze and make selections among given options.
It also helps to solve complex problems. AHP aims to quantify the priority of a given set of
factors or alternatives on a scale based on the decision maker’s judgment, emphasizing the
importance of the decision-makers’ intuitive judgment and consistency by pairwise comparison
during the decision-making process. Four primary principles are used in formulating an AHP
model (Saaty & Vargas, 2012):
1.
2.
3.
4.

Analyze and establish the hierarchical structure of the problem,
Calculate priorities,
Synthesize, and
Measure inconsistencies.

The capacity to evaluate the criterion that does not meet the measurable requirement is a
benefit of the AHP approach over other methods. That is, it does not need to directly quantify
the value of a criterion but rather evaluate it on a scale (see Table 2). In reality, the evaluator
only estimates the true value of elements in the pairwise comparison matrix by assigning it a
value from the nine-point scale. Furthermore, AHP has the advantage of calculating the degree
of discrepancy in expert opinion through the consistency ratio computation. A consistency ratio
of less than 10% is regarded as acceptable in most cases. Because of the above advantages, this
study applies AHP to risk factors affecting the construction quality of the Biconsi Tower project
based on the opinions of five construction experts.
Table 2. The fundamental Saaty AHP scale
Ranking scale
1
2
3
4
5
6
7
8
9

Comparison
Equally preferred
Equally to moderately preferred
Moderately preferred
Moderately to strongly preferred
Strongly preferred
Strongly to very strongly preferred
Very strongly preferred
Very to extremely strongly preferred
Extremely preferred
Source: Van Nguyen et al. (2016)

4. Results and Discussion
The Biconsi Tower project is being constructed in Phu Loi Ward, Thu Dau Mot City, Binh
Duong Province. The total land area is 7,984.6 m², with a total floor area for construction phase
2 (including basement and roof) of 48,381.3 m². The height of the building is estimated at 70
meters. The Biconsi Tower is a grade 1 project and has 19 floors (two basements, five podiums,
14 floors of towers, and roof floors) with a construction area of 2,488 m². The prospective design
of the project is shown in Figure 1.
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Figure 1. The prospective design of the Biconsi Tower project
The ranking of risk factors affecting the quality of the Biconsi Tower project in the
construction phase using the AHP method shows that the five risk factors with the highest
scores are (1) the inspection and approval work are not in accordance with regulations and
procedures (R10 = 0.213), (2) the lack of coordination between project stakeholders (R9 = 0.175),
(3) poor quality design documents and drawings (R7 = 0.130), (4) poor construction methods
(R3 = 0.095), and (5) poor quality input materials (R6 = 0.093) (see Table 3).
Table 3. Risk factors affecting the construction quality of the Biconsi Tower project
Risk factors affecting the construction quality of the Biconsi Tower
Overall
Rank
project
weight
GI
Risk factors impacted by the main contractor or subcontractors
R1 Unskilled construction workers
0.088
6
R2 Incompetent main contractor and subcontractors
0.069
7
R3 Poor construction methods
0.095
4
R4 Pressure to shorten the schedule for early handover
0.023
10
R5 Installation of equipment not following the manufacturer’s
0.059
8
catalog or instructions
GII Risk factors impacted by other project stakeholders
R6 Poor quality input materials
0.093
5
R7 Poor quality design documents or drawings
0.130
3
R8 Poor quality construction survey
0.055
9
R9 Lack of coordination between project stakeholders (i.e., owner
0.175
2
vs. contractor, main contractor vs. subcontractor, etc.)
R10 Inspection and approval work is not in accordance with
0.213
1
regulations and procedures
Inspection and approval work not in accordance with regulations and procedures is the risk
factor most affecting the quality of the Biconsi Tower project. Acceptance or inspection work is
known as a measure of construction quality management. The result will be a good quality
project if it is performed carefully. In contrast, project delays may be extensive if the quality
check is not guaranteed, as costly remediation will be required. The inspection and acceptance
work not being in accordance with the specifications is very common due to the subjective
psychology and lack of depth of the construction technicians who directly inspect the work. To
overcome this, the Biconsi Tower project should conduct acceptance testing according to the
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technical step-by-step process and increase the frequency of daily monitoring and inspection.
The contractor’s technician-in-charge and supervisor must always follow the process or not
underestimate any stage or construction task, no matter how small. In addition, it is necessary
to train technicians with expertise in quality inspection and supervision and with the ability to
read and understand drawings and master technical standards for each construction work
before conducting acceptance. The technicians must also promptly notify and guide the
contractor when detecting errors.
The second most important risk factor affecting the quality of the Biconsi Tower project is
the lack of coordination between project stakeholders (i.e., owner vs. contractor, main
contractor vs. subcontractor, etc.). Good coordination between project stakeholders is crucial for
timely information exchange, especially when the owner requests changing design drawings. If
this coordination is insufficient, it will lead to the construction work not matching the owner’s
requested changes, which will lead to rework. For example, this poor coordination may result in
the need for a structural part of a project to be added to the main structure or be demolished
and reworked. This issue affects the quality of the remaining components of the building and
leads to increased costs and delays in the project schedule. To limit this risk, it is necessary to
establish a coordination process between the project stakeholders before construction
implementation. In that process, the schedule of periodic briefings must be specified, and a list
of tasks assigned to each project stakeholder for for a successful project. In addition,
communication and the exchange of information between the parties must be enhanced,
including from the owner to the supervisor, from the supervisor to the contractors, and from
the main contractor to the sub-contractor via a variety of methods such as mail, dispatch, e-mail,
telephone, fax, and social media.
The third-ranked quality risk for the Biconsi Tower project is poor-quality design
documents or drawings. Concrete constructions, for example, are not built on their whole but
require drilling and filling when design problems are discovered, resulting in a significant
reduction in overall quality. As a result, the contractor may be forced to demolish a portion of
the project, potentially impacting the remaining construction work. To manage this risk, when a
construction manager is unsure whether the design drawings are of poor quality or contain
errors, they should quickly request another unit to inspect them. Furthermore, throughout the
construction phase, site supervision must be strengthened and coordinated between all key
project stakeholders, including the supervising consultant, the construction company, and the
owner.

Conclusion
This study assists the quality manager of construction contractors who require a foundation
for identifying and assessing potential risks that may arise during the construction phase. The
research results show that the five top risk factors affecting the quality of the Biconsi Tower
project in order of decreasing impact are (1) inspection and acceptance work not in accordance
with regulations and procedures, (2) lack of coordination between project stakeholders, (3) poor
quality design documents and drawings, (4) poor construction methods, and (5) poor quality
input materials. Based on this prioritization of risks, construction managers could either prevent
dangers or provide methods to manage them in the current project and future projects of
similar scope. This will also help managers minimize the time and effort required to complete
the construction project.

5

Phan et al.

Acknowledgments
This research is funded by Ho Chi Minh City Open University under
the grant number E2020.04.1. The authors would like to thank Mr. Thu Thanh Le, Master of
Construction, Binh Duong Construction Consultant Investment Joint Stock Company, for
supporting this research.

References
Anderson, S. D. (1992). Project quality and project managers. International Journal of Project
Management, 10(3), 138-144. https://doi.org/10.1016/0263-7863(92)90002-Q
Arditi, D., & Gunaydin, H. M. (1997). Total quality management in the construction process.
International Journal of Project Management, 15(4), 235-243. https://doi.org/10.1016/S02637863(96)00076-2
Arumsari, P., Suhendra, A., & Indira, H. (2018). Risk factors affecting the quality of high rise
office building projects in DKI Jakarta province. IOP Conference Series: Earth and
Environmental Science. https://doi.org/10.1088/1755-1315/195/1/012010
Atkinson, R. (1999). Project management: cost, time and quality, two best guesses and a
phenomenon, its time to accept other success criteria. International Journal of Project
Management, 17(6), 337-342. https://doi.org/10.1016/S0263-7863(98)00069-6
Chan, A. P. C., & Tam, C. M. (2000). Factors affecting the quality of building projects in Hong
Kong. International Journal of Quality & Reliability Management, 17(4/5), 423-442.
https://doi.org/10.1108/02656710010298445
Dehdasht, G., Mohamad Zin, R., Ferwati, M. S., Abdullahi, M., Keyvanfar, A., & McCaffer, R.
(2017). DEMATEL-ANP risk assessment in oil and gas construction projects.
Sustainability, 9(8), 1420. https://doi.org/10.3390/su9081420
Do, S. T., Likhitruangsilp, V., Kiet, T. T., & Nguyen, P. T. (2017). Risk assessment for
international construction joint ventures in Vietnam. International Journal of Advanced
and Applied Sciences, 4(6), 104-114.
El-Sayegh, S. M., & Mansour, M. H. (2015). Risk assessment and allocation in highway
construction projects in the UAE. Journal of Management in Engineering, 31(6), 04015004.
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000365
Eybpoosh, M., Dikmen, I., & Talat Birgonul, M. (2011). Identification of risk paths in
international construction projects using structural equation modeling. Journal of
Construction
Engineering
and
Management,
137(12),
1164-1175.
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000382
Gan, Y., Shen, L., Chen, J., Tam, V. W., Tan, Y., & Illankoon, I. (2017). Critical factors affecting
the quality of industrialized building system projects in China. Sustainability, 9(2), 216.
https://doi.org/10.3390/su9020216
Hussain, S., FangWei, Z., & Ali, Z. (2019). Examining Influence of Construction Projects’ Quality
Factors on Client Satisfaction Using Partial Least Squares Structural Equation Modeling.
Journal
of
Construction
Engineering
and
Management,
145(5),
05019006.
https://doi.org/10.1061/(ASCE)CO.1943-7862.0001655

6

Assessment of Quality Risk Factors During the Construction Phase of the Biconsi Tower Project

Kassem, M. A., Khoiry, M. A., & Hamzah, N. (2020). Theoretical review on critical risk factors in
oil and gas construction projects in Yemen. Engineering, Construction and Architectural
Management. https://doi.org/10.1108/ECAM-03-2019-0123
Likhitruangsilp, V., & Ioannou, P. G. (2009). Risk allocation in standard forms of general
conditions for tunneling contracts. Construction Research Congress 2009: Building a
Sustainable Future. https://doi.org/10.1061/41020(339)127
Likhitruangsilp, V., & Ioannou, P. G. (2012). Analysis of risk-response measures for tunneling
projects. Construction Research Congress 2012: Construction Challenges in a Flat
World.
Likhitruangsilp, V., Malvar, M. J. S., & Handayani, T. N. (2016). Implementing BIM uses for
managing risk in design-build projects. 16th International Conference on Computing in
Civil and Building Engineering, Osaka, Japan.
Liu, J., Xie, Q., Xia, B., & Bridge, A. J. (2017). Impact of Design Risk on the Performance of
Design-Build Projects. Journal of Construction Engineering and Management, 143(6),
04017010. https://doi.org/doi:10.1061/(ASCE)CO.1943-7862.0001299
Naderpour, H., Kheyroddin, A., & Mortazavi, S. (2019). Risk Assessment in Bridge Construction
Projects in Iran Using Monte Carlo Simulation Technique. Practice Periodical on
Structural
Design
and
Construction,
24(4),
04019026.
https://doi.org/doi:10.1061/(ASCE)SC.1943-5576.0000450
Nguyen, L. H. (2019). Relationships between critical factors related to team behaviors and client
satisfaction in construction project organizations. Journal of Construction Engineering and
Management, 145(3), 04019002. https://doi.org/10.1061/(ASCE)CO.1943-7862.0001620
Nguyen, P., & Nguyen, P. (2020). Risk Management in Engineering and Construction: A Case
Study in Design-Build Projects in Vietnam. Engineering, Technology & Applied Science
Research, 10(1), 5237-5241. https://doi.org/10.48084/etasr.3286
Nguyen, P. T., Nguyen, T. A., Cao, T. M., Vo, K. D., Huynh, V. D. B., Nguyen, Q. L. H. T. T.,
Phan, P. T., & Le, L. P. (2018). Construction Project Quality Management using Building
Information Modeling 360 Field. International Journal of Advanced Computer Science and
Applications, 9(10), 228-233. https://doi.org/10.14569/IJACSA.2018.091028
Nguyen, P. T., Pham, C. P., Phan, P. T., Vu, N. B., Duong, M. T. H., & Nguyen, Q. L. H. T. T.
(2021). Exploring Critical Risk Factors of Office Building Projects. The Journal of Asian
Finance,
Economics,
and
Business,
8(2),
309-315.
https://doi.org/10.13106/jafeb.2021.vol8.no2.0309
Nguyen, T. A., & Nguyen, P. T. (2015). Explaining model for supervisor's behavior on safety
action based on their perceptions. ARPN Journal of Engineering and Applied Sciences,
10(20), 9562-9572.
Perrenoud, A. J., Smithwick, J. B., Hurtado, K. C., & Sullivan, K. T. (2016). Project risk
distribution during the construction phase of small building projects. Journal of
Management in Engineering, 32(3), 04015050. https://doi.org/10.1061/(ASCE)ME.19435479.0000417
Rustom, R. N., & Amer, M. I. (2006). Modeling the factors affecting quality in building
construction projects in Gaza strip. Journal of construction research, 7(01n02), 33-47.
https://doi.org/10.1142/S1609945106000463

7

Phan et al.

Siraj, N. B., & Fayek, A. R. (2019). Risk Identification and Common Risks in Construction:
Literature Review and Content Analysis. Journal of Construction Engineering and
Management, 145(9), 03119004. https://doi.org/doi:10.1061/(ASCE)CO.1943-7862.0001685.
https://doi.org/doi:10.1061/(ASCE)CO.1943-7862.0001685
Subramanyan, H., Sawant, P. H., & Bhatt, V. (2012). Construction project risk assessment:
development of model based on investigation of opinion of construction project experts
from India. Journal of Construction Engineering and Management, 138(3), 409-421.
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000435
Tadayon, M., Jaafar, M., & Nasri, E. (2012). An assessment of risk identification in large
construction projects in Iran. Journal of Construction in Developing Countries, 17.
Tam, C. M., & Chan, A. P. C. (2000). Factors affecting the quality of building projects in Hong
Kong. International Journal of Quality & Reliability Management, 17(4/5), 423-442.
https://doi.org/10.1108/02656710010298445
Tamošaitienė, J., Khosravi, M., Cristofaro, M., Chan, D. W., & Sarvari, H. (2021). Identification
and Prioritization of Critical Risk Factors of Commercial and Recreational Complex
Building Projects: A Delphi Study Using the TOPSIS Method. Applied Sciences, 11(17),
7906. https://doi.org/10.3390/app11177906
Van Nguyen, P., Nguyen, P. T., Nguyen, Q. L. H. T. T., & Huynh, V. D. B. (2016). Calculating
weights of social capital index using analytic hierarchy process. International Journal of
Economics and Financial Issues, 6(3), 1189-1193.
Viswanathan, S. K., Tripathi, K. K., & Jha, K. N. (2020). Influence of risk mitigation measures on
international construction project success criteria–a survey of Indian experiences.
Construction
Management
And
Economics,
38(3),
207-222.
https://doi.org/10.1080/01446193.2019.1577987
Wanberg, J., Harper, C., Hallowell, M. R., & Rajendran, S. (2013). Relationship between
construction safety and quality performance. Journal of Construction Engineering and
Management, 139(10), 04013003. https://doi.org/10.1061/(ASCE)CO.1943-7862.0000732
Xu, Y., Yeung, J. F. Y., Chan, A. P. C., Chan, D. W. M., Wang, S. Q., & Ke, Y. (2010). Developing
a risk assessment model for PPP projects in China — A fuzzy synthetic evaluation
approach.
Automation
in
Construction,
19(7),
929-943.
https://doi.org/http://dx.doi.org/10.1016/j.autcon.2010.06.006
Zavadskas, E. K., Turskis, Z., & Tamošaitiene, J. (2010). Risk assessment of construction projects.
Journal
of
Civil
Engineering
and
Management,
16(1),
33-46.
https://doi.org/10.3846/jcem.2010.03
Zeng, J., An, M., & Smith, N. J. (2007). Application of a fuzzy based decision making
methodology to construction project risk assessment. International Journal of Project
Management, 25(6), 589-600. https://doi.org/10.1016/j.ijproman.2007.02.006
Zou, P. X., & Zhang, G. (2009). Managing risks in construction projects: life cycle and
stakeholder perspectives. International Journal of Construction Management, 9(1), 61-77.
https://doi.org/10.1080/15623599.2009.10773122
© 2022 by the authors. Submitted for possible open access publication under the terms and
conditions of the Creative Commons Attribution (CC BY) license
(http://creativecommons.org/licenses/by/4.0/).

8

