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Abstract

Risks and uncertainty are unavoidable problems in management of projects. Therefore, project managers should not only prevent risks, 
but also have to respond and manage them. Risk management has become a critical interest subject in the construction industry for both 
practitioners and researchers. This paper presents critical risk factors of office building projects in the construction phase in Ho Chi Minh 
City, Vietnam. Data was collected through a questionnaire survey based on the likelihood and consequence level of risk factors. These factors 
fell into five groups: (i) financial risk factors; (ii) management risk factors; (iii) schedule risk factors; (iv) construction risk factors; and (v) 
environment risk factors. The research results showed that critical factors affecting office building projects are natural (i.e., prolonged rain, 
storms, climate effects) and human-made issues (i.e., soil instability, safety behaviors, owner’s design change) and the schedule-related 
risk factors contributed to the most significant risks for office buildings projects in the construction phase in Ho Chi Minh City. They 
give construction management and project management practitioners a new perspective on risks and risk management of office buildings 
projects in Ho Chi Minh City and are proactive in the awareness, response, and management of risk factors comprehensively.
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1. Introduction

The economic growth rate of a developing country 
like Vietnam has been attributed in recent years to the 
development of many industries with good management 
practices in Southeast Asia  (Khoa et al., 2020; Lee & Xuan, 
2019; Nguyen & Bui, 2020a, 2020b; Nguyen & Ngo, 2020; 
Nguyen, Likhitruangsilp, & Onishi, 2020). Many industries 
have become more proactive in using risk analysis and 
management tools and techniques in their projects, including 
the construction industry (Dang et al., 2017; Likhitruangsilp 
& Ioannou, 2009; Luong, Tran, & Nguyen, 2019; Mathew, 
Tran, & Nguyen, 2018; Nguyen & Likhitruangsilp, 2017). 
Because risks are indispensable components of any civil 
engineering and construction projects, they have appeared 
in all projects irrespective of their size or scope (Nguyen 
& Nguyen, 2020; Ren, 1994). If risks are not appropriately 
analyzed, and strategies are not handled well, a project will 
likely fail. For example, one common risk in construction 
projects is the escalation in construction material prices. In 
real practice, new rates will usually be priced after work 
is done based on actual costs. Moreover, these increased 
costs are passed on to the contractor, including quotes for 
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all forecasted costs, delay, disruption, and risk. During the 
construction phase of an office building project, it may not be 
possible to avoid such risks. Still, any risks have a significant 
impact if not prevented in time, leading, at a minimum, to 
considerable delay interruption in the project. Some reasons 
for the risks at a construction site derive from objective 
reasons such as (i) inexperience of construction worker or 
staff; (ii) the design is not complete; (iii) lack of meticulous 
planning at the design stage; (iv) lack of coordination of 
the expert; and (v) delayed clarification of complex details 
activities.

Furthermore, during the construction phase, there are 
often many change orders due to the nature of construction 
projects (i.e., changes may occur due to the customer’s 
desire to incorporate the latest technology into the project). 
Therefore, this paper identifies the main risk factors of office 
building projects in the construction phase. It is necessary and 
urgent to help both construction managers and contractors 
find ways to minimize possible risks on projects to increase 
efficiency, preventing losses, and speeding up the progress in 
the management of construction investment projects.

2. Literature Review

Office buildings project is essential contributions to the 
country’s development (Yap, Chow, & Shavarebi, 2019). 
However, most construction of these office buildings has 
associated risks. Hence managing these risks plays a large 
role in the construction projects (Ke, Wang, & Chan, 2012; 
Likhitruangsilp & Ioannou, 2009, 2012; Do, Likhitruangsilp, 
Tran, & Nguyen, 2017). For example, safety management 
should consider the cause of accidents and plan appropriate to 
limit adverse safety effects on construction site (Nguyen, 2020; 
Nguyen & Nguyen, 2015). Hazardous waste must be disposed 
of to minimizing hazards for workers at the construction 
site. Risk management is the art and science of predicting 
an uncertain future and current risk events. In other words, it 
considers the detection and review of a number of potential 
consequences and then the monitoring and minimization of 
their adverse effects. The project goal of any construction 
project is to understand and minimize adverse risks. They 
inherent in each potential project task is vital to both controlling 
project costs and duration. To support site management, 
construction project managers need to know how to balance 
risks with their specific contract, financial, operational, and 
organizational requirements. Many construction professionals 
look at personal risk and fail to realize the potential negative 
impact that other related risks may have on their project. 
Therefore, using a comprehensive risk management approach 
allows a contractor to identify all of its risks. This reduces risks 
with the goal of total risk elimination. 

Risk management tries to ensure that smart choices are 
taken at the right time and identify sources of uncertainty 

that can affect a project’s success (Nguyen, Likhitruangsilp, 
& Onishi, 2017; Nguyen & Nguyen, 2020; Owolabi et al., 
2020). It eliminates adverse impacts and maximizes the 
benefits of projects and stakeholders with opportunities and 
positive performance (Likhitruangsilp, Do, & Onishi, 2017). 
It is a systematic approach that allows risk to be accepted, 
avoided, reduced, or eliminated through logic, comprehensive 
strategy, and documentation. Risk management is a tool 
to help project managers maximize the probabilities and 
outcomes of welcome events and minimize adverse events’ 
probabilities and consequences. It should be done at the 
earliest stage of project development to understand project 
uncertainty and design an appropriate contingency plan. As 
the project progresses, monitoring and control processes 
support cost management escalation due to the growth in a 
project’s scope or uncertain event execution (Luong, Tran, 
& Nguyen, 2019). Risk management can be reduced into 
four processes: (i) determine which risks are likely to affect 
the project and document risks that have occurred in earlier 
projects or new risks in the potential to propose remedial 
solutions that correspond to each type of risk; (ii) promptly 
do a risk assessment and risk interaction to assess the limited 
scope of project results to prevent adverse effects of risks on 
the construction work; (iii) develop a timely response to risks 
and identify hidden hazards and take advanced measures and 
react to threats that arise from the potential risks; and (iv) 
control and respond risks by using corresponding measures 
to deal with changes during project implementation.

In minimizing losses and growing earnings, risk 
management is important for construction activities. 
Construction risks are often considered events that affect 
projects’ cost, time, and quality (Akintoye & MacLeod, 
1997). Owing to a lack of expertise and concerns about the 
suitability of construction industry practices, structured risk 
analysis and management methods were seldom used. Bing 
and Tiong (1999) classified risk factors and their mitigation. 
These most effective risk reduction measures were 
divided into eight groups: partner selection, agreements, 
employment, control, subcontracting, engineering contracts, 
good relationships, and renegotiation. Bing, Akintoye, 
Edwards, and Hardcastle (2005) identified risk factors 
associated with international construction joint ventures 
(JV) from an integrated perspective. These risk factors are 
grouped into three groups: (1) internal; (2) specific project; 
and (3) external. The study looked at the most important 
mitigation measures used in the management of these 
risks by construction professionals for their construction 
projects in East Asia. The most important risk factors were 
found to occur in the financial areas of the joint venture, 
government policy, economic conditions, and relationships 
in the project environment, based on an international survey 
of contractors. When entering the foreign construction 
market in the form of a joint venture, a foreign construction 
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company should mitigate the risk by carefully selecting a 
local partner, ensuring that a good JV agreement was drawn 
up, choose the right subcontractors, establish good project 
rapport, and secure a construction contract with the client. 
Mulholland and Christian (1999) created a systematic model 
to identify and quantify risk and uncertainty in construction 
schedules. The study focused on those who have not learned 
from past projects and described the risk assessment process 
during a typical input and intended outcome procedure. 
This model combined insights gained from many experts, 
including project-specific information and decision analysis 
techniques. Based on their surveys, Shen (1997) and Shen, 
Wu, and Ng (2001) established a risk index and showed 
relative importance among risks associated with a venture in 
China’s construction procurement practices. In their research, 
actual cases were examined to reveal the risky environment 
joint ventures faces. Based on a questionnaire survey, Kartam 
and Kartam (2001) illustrated that contractors showed a 
greater willingness to accept contractual and illegal risks 
than other types of risk. Their study also showed that formal 
risk analysis techniques in the Kuwaiti construction industry 
were limited. Kapila and Hendrickson (2001) described, 
from an integrated viewpoint, the financial factors applicable 
to international construction projects. They analyzed the 
most successful mitigation strategies adopted by building 
professionals and suggested means to avoid them.

3. Research Methodology

The research process was conducted in four steps:
Step 1: Review related papers and interview experts who 

have experience in construction risk management to identify 
risk factors of office building projects in the construction phase.

Step 2: Develop a questionnaire; conduct trial interviews, 
and finalize the official questionnaire. 

Step 3: Send questionnaires to individuals related to the 
construction industry. The respondents should answer each 
question in the survey for data analysis.

Step 4: After collecting all the survey questionnaires, and 
analyze the data using SPSS software and risk level formula. 
From the analysis, conclusions were reached. Risk is often 
considered an undesirable event that can be identified 
and quantified through its consequence and probability of 
occurrence. In short, risk factor is calculated by:

  RF C L CL= + -         (1)

where 
RF is the risk factor or level of risk;
C is the indicator of consequence measure on a scale 0 

to 1; and 

L is the likelihood or probability measure on a scale 0 
to 1

4. Results and Discussion 

Sample characteristics showed that the positions of the 
various participants in the construction projects included the 
owners (17.4%), designers (17.4%), supervisors (29.3%), 
site engineers (25%), and others (10.9 %). In terms of 
experience, the group with 5-10 years was the largest with 
45.7%, followed by the group10-15 years at 27.2%, and those 
with less than 5 years were 20.7%. The lowest percentage 
group, those with higher than 15 years experience, included 
only six people or 6.5% of the total (see Table 1).

The likelihood (L) and impact level (C) characteristics of 
the risk factors of office building projects in the construction 
phase are shown in Table 2. These two components of the 
risk factors (L and C), which is calculated as R-value, were 
evaluated (Table 3). Risk factors are converted to RF values 
and are ranked based on RF’s magnitude by the formula (1). 
The more extensive the RF-value, the greater the risk, and 
vice versa. RF is also calculated for each factor and group 
of factors.

Based on the ranking of risk factors of office building 
projects in the construction phase, the research results showed 
that the five risk factors with the highest scores included (1) 
natural climatic phenomenon E1 (RF = 0.84); (2) ground 
problems C1 (RF = 0.83); (3) labor accident S3 (RF= 0.82); 
(4) owner’s design change S5 (RF = 0.81); and (5) design 
errors in the drawings compared with the construction reality 
C8 (RF = 0.79).

Table 1: Sample characteristics
Description Frequency Percent (%)
Position
Owner 16 17.4
Designer 16 17.4
Supervisor 27 29.3
Site engineer 23 25.0
Others 10 10.9
Experience
< 5 years 19 20.7
5- 10 years 42 45.7
10- 15 years 25 27.2
> 15 years 6 6.5
Total 92 100.0
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Table 2: The likelihood and consequence evaluation of risk factors of office building projects 

Code Risk factors of office building projects in the 
construction Likelihood Consequence

Mean Standard 
Deviation Mean Standard 

Deviation
F Finance
F1 Inflation 2.70 0.848 1.80 0.633
F2 Bank interest rate increases suddenly 2.52 1.181 1.36 0.546
F3 A financially bankrupt owner during the construction phase 1.96 0.851 1.32 0.533

F4 Fines for contract breach (delayed schedule, design 
violation, etc.) 2.18 1.005 1.48 0.602

M Management
M1 Shortage of skilled workers 2.86 1.314 1.60 0.647
M2 Shortages of fuel and materials during construction 1.92 0.997 1.20 0.399
M3 Power failures during construction 2.01 0.858 1.20 0.399
M4 Low-quality materials that lead to unsecured structures 2.77 1.223 2.14 0.933
M5 Material losses 2.78 1.046 1.95 0.790

S Schedule
S1 A dispute between the parties 2.13 1.081 2.93 0.796

S2 The project estimated duration is too short to be completed 
on schedule 2.96 1.068 1.17 0.381

S3 Labor accident 3.76 0.965 1.27 0.537
S4 Human resources fluctuations 3.33 1.250 1.65 0.762
S5 Owner’s design change 3.24 1.329 2.24 0.843

C Construction
C1 Ground problems (subsidence, landslide, etc.) 3.25 1.339 2.51 0.871
C2 Problems with groundwater ink 2.60 1.223 2.30 0.835

C3 Cutting material components that have not met the 
prescribed requirements 3.08 1.207 1.50 0.620

C4 Poor construction quality 2.34 1.170 1.89 0.748
C5 The machinery is damaged or has no verification stamp 2.91 1.228 1.58 0.650
C6 No experience with similar projects 2.89 1.296 1.37 0.529

C7 Arbitrarily executing new activity without the acceptance 
test of old activities. 2.85 1.231 1.22 0.415

C8 Design errors in the drawings compared with the 
construction reality 3.36 1.054 1.75 0.689

Environment
E1 Natural climatic phenomenon (prolonged rain, storms, etc.) 3.52 1.190 2.24 0.918
E2 Project polluting the surrounding environment 2.86 1.125 1.66 0.829
E3 The project affects the employees’ health 2.62 1.047 1.59 0.649
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Table 2: Risk factors of office building projects 

Code Risk factors of office building projects Likelihood Consequence Risk Factor Rank RFgroup

Finance 0.62

F1 Inflation 0.54 0.36 0.71 15

F2 Bank interest rate increases suddenly 0.50 0.27 0.64 21

F3 A financially bankrupt owner during the 
construction phase 0.39 0.26 0.55 23

F4 Fines for contract breach (delayed schedule, 
design violation, etc.) 0.44 0.30 0.60 22

Management 0.65

M1 Shortage of skilled workers 0.57 0.32 0.71 14

M2 Shortages of fuel and materials during construction 0.38 0.24 0.53 25

M3 Power failures during construction 0.40 0.24 0.55 24

M4 Low-quality materials that lead to unsecured 
structures 0.55 0.43 0.75 8

M5 Material losses 0.56 0.39 0.73 11

Schedule 0.77

S1 Dispute between the parties 0.43 0.59 0.76 7

S2 The project estimated duration is too short to be 
completed on schedule 0.59 0.23 0.69 17

S3 Labor accident 0.75 0.25 0.82 3

S4 Human resources fluctuations 0.67 0.33 0.78 6

S5 Owner’s design change 0.65 0.45 0.81 4

Construction 0.73

C1 Ground problems (subsidence, landslide, etc.) 0.65 0.50 0.83 2

C2 Problems with groundwater ink 0.52 0.46 0.74 9

C3 Cutting material components that have not met the 
prescribed requirements 0.62 0.30 0.73 10

C4 Poor construction quality 0.47 0.38 0.67 20

C5 The machinery is damaged or has no verification 
stamp 0.58 0.32 0.71 13

C6 No experience with similar projects 0.58 0.27 0.69 16

C7 Arbitrarily executing new activity without the 
acceptance test of old activities. 0.57 0.24 0.67 19

C8 Design errors in the drawings compared with the 
construction reality 0.67 0.35 0.79 5

Environment 0.74

E1 Natural climatic phenomenon (prolonged rain, 
storms, etc.) 0.70 0.45 0.84 1

E2 Project polluting the surrounding environment 0.57 0.33 0.71 12

E3 The project affects the employees’ health 0.52 0.32 0.68 18
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Risk factors were aggregated by group: (i) the group 
of financial risk factors (RFgroup-F = 0.62), (ii) the group of 
management risk factors (RFgroup-M = 0.65), (iii) the group 
of schedule risk factors (RFgroup-S = 0.77), (iv) the group of 
construction risk factors (RFgroup-C = 0.73), and (v) the group 
of the environment risk factors (RFgroup-E = 0.74). In general, 
both individual risk factor outcomes and group outcomes are 
centered on schedule and construction issues, which indicates 
that problems have become so important that they require 
construction managers or project managers’ attention. Next, 
risk level factors  of office building projects in Ho Chi Minh 
city are represented in Figure 1. The research results showed 
that most of the risk factors values are concentrated in the 
range from 0.4 to 0.6, which is the average level of risk. 
Moreover, it can be seen that the group of four factors with 
risk factor (RF) greater than 0.8 are at high risk, including 
natural climatic phenomenon (prolonged rain, storms, 
etc.) risk (E1, RF = 0.84), ground problems (subsidence, 
landslide, etc.) risk (C1, RF = 0.83), labor accident risk (S3, 
RF = 0.82), and owner’s design change risk (S5, RF = 0.81).

5. Conclusions

Risk is an unavoidable problem in construction and 
investment projects. The research results showed five groups 
of risk factors in the construction of office buildings in Ho 
Chi Minh City, Vietnam. The average value of the risk in the 
group schedule risks was the highest (0.77). Thus, project 
risks often appear in the construction works for reasons such 
as a dispute between the parties, human resource fluctuations, 
and owner’s design change. Next, an equally important 
group of factors for the construction of office buildings 
was the group environment risks (0.74). Finally, the group 
of factors construction risks (0.73) assesses the degree of 
risk common in the construction site. The most influential 
factors were construction ground problems, material cutting 
leading to unsatisfactory components, and design errors in 
the drawings compared with the construction reality.
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