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Abstract

In Bangladesh, construction-related risks are rising with the increasing number of large-scale projects, such as
highways, power plants, bridges, railroads, etc. Nevertheless, there is a lack of attention on systematic risk
management (RM) in these multiplex projects, particularly an inadequate contractor-level RM approach. This
study investigates current RM approaches among contractors through a structured questionnaire, developed from
literature and refined by a pilot survey of ten professionals. Data were collected from 128 industry professionals
across 35 major projects, and 116 valid responses were analyzed using descriptive methods. Findings show
moderate awareness of RM among contractors, but limited use of formal tools like risk registers or simulation
tools. Risk identification is mostly based on personal judgment and experience. Risk mitigation is applied to a
moderate extent, whereas other response strategies, including risk transfer and contingency planning, are
irregularly executed systematically. Major reported challenges are insufficient awareness, training, and lack of
organizational supports. The study reveals a significant gap in contractor-level RM knowledge and practice. It
recommends improving training, adopting structured risk assessment tools, and strengthening organizational
policies to promote systematic RM implementation in Bangladesh’s construction sector.
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1 Introduction

The construction industry is playing a crucial role in Bangladesh's economic growth, helping to create jobs,
develops infrastructure and increase GDP. According to the Bangladesh Bureau of Statistics (BBS), the
construction sector creates a large number of jobs in Bangladesh, besides urban development, connecting rural
areas, and industrial development (BBS 2023). Mega infrastructure projects such as highways, expressways,
power plants, metro rail, economic zones, and bridges have helped to grow the industry early. However, with
the significant development of the sector, construction-related risks are also increasing. Risk management (RM)
is a very crucial for any successful construction project due to its various uncertainties related to time, cost,
quality and safety. These risks impact all stockholders, including contractors, consultants, owners, and end-
users. The purpose of addressing uncertainty is to make good outcomes more likely and to make bad outcomes
less likely and less harmful (PMBOK—Seventh 2021).

In construction projects, risks can seriously affect its main objectives: time, cost, scope and quality, which can
mean an additional cost and hence a low rate of return on the investment for the customer and a loss of profit for
the contractor, in addition to other consequences. Despite this, risk communication is imprecise, incomplete, and
inconsistent throughout the value chain of construction projects (Tah and Carr 2001, Serpell, Ferrada et al. 2015,
Crispim, Silva et al. 2019). For many years, construction organizations in developing countries have approached
risk management in construction projects and organizations by using a set of practices that are normally
insufficient, producing poor results most of the time, and limiting the success of project management (Serpell,
Ferrada et al. 2015). The current status of risk management approach of the construction industry of developing
countries of the world, generally attempts to avoid or shift these risks, which results in the risk in the risk
management practices of a large number of the industries being reactive and informal to deal with (Bahamid and
Doh 2017). According to the newspaper, the Daily Star reports, more than 70% of all public projects in
Bangladesh are not completed on time due to poor management and implementation, and due to the time
overrun, the contract price increases manifold and hinders development efforts (Report 2024, May 13th).
Although systematic risk management is very important for a successful project, it is still mostly ignored and not
implemented in Bangladesh, mainly by contractors.

The main goal of this study is to explore the current contractor-level Risk Management (RM) practice procedures
in large-scale construction projects in Bangladesh. It examines the Contractor’s RM awareness level, Techniques
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used for risk identification, Risk assessment process, Risk response strategies (e.g., avoidance, mitigation,
transfer, acceptance), and major barriers to implementation.

2 Literature Review

An unknown event or condition that has a positive or negative effect on one or more project objectives is called
risk (PMBOK-Seventh 2021). Moreover, ISO 31000 defines risk as “the effect of uncertainty on objectives,”
focusing on the impact of uncertainty on achieving targeted results (ISO:31000 2018). Construction risk is
generally perceived as events that influence project objectives of cost, time and quality (Akintoye and MacLeod
1997). In the construction industry risks are inevitable and they are present throughout the life cycle of the
project and the organization should manage them proactively (Zhao, Hwang et al. 2013, Serpell, Ferrada et al.
2015). Risk Management is the systematic application of policies, procedures, and practices to the activities of
communicating, establishing context, and identifying, analyzing, evaluating, treating, monitoring, and reviewing
risk (PMBOK-Seventh 2021). As per ISO 31000, RM is Coordinated activities to direct and control an
organization about risk (ISO:31000 2018). Risk management in construction is the process through which
project uncertainties are proactively identified, analyzed, and mitigated to reduce their potential impact on
project performance in terms of cost, time, quality, and safety (El-Sayegh 2008). To analyze risk, two main
approaches are broadly used. They are: qualitative risk analysis and quantitative risk analysis and sub-category
semi-quantitative (Taofeeq, Adeleke et al. 2020). These tools are not being utilized in many countries.
particularly in developing countries such as Pakistan, Nepal, Ghana, and Sri Lanka. For example, in Pakistan, the
risk management system and practices of most of the organizations are reactive, semi-permanent, informal, and
unstructured with little or no committed resources to deal with risks. There is barely any process of
documentation of the risk management process by all parties, and it is characterized as an informal and trivial
effort(Choudhry and Igbal 2013). (Boateng, Ameyaw et al. 2022) Shows from his study that contractors in
Ghana frequently use informal methods for risk identification. In Yemen, risk assessment is done by mostly in
informal manners (Bahamid and Doh 2017).

3 Materials and Methods

The initial stage of this research was to identify the perilous activities related to the RM process in the
construction industry. To achieve this, a detailed review of global and local literature on construction risk
management was conducted, with an emphasis on studies from developing countries such as Pakistan, Sri
Lanka, Ghana, Nepal, and Yemen. The findings from this review informed the design of the questionnaire for the
survey within the Bangladeshi context (contractor perspective). To ensure the clarity, appropriateness, and
applicability of the questionnaire, a small sample of industry professionals (n = 10) was contacted for a pilot
study. Their feedback enhanced the wording, format, and scaling of the instrument, making it suitable for field
use and the terminologies commonly used by contractors in Bangladesh. Necessary changes were made before
the final distribution.

Table 1. Various sections of the final questionnaire

Section Area of Focus Number of Questions Question Type
A Awareness of Risk Management 3 Likert Scale
B Risk Identification Techniques 6 Likert Scale
C Risk Assessment Practices 2 Likert Scale
D Risk Response Strategies 4 Likert Scale
E Challenges to Implementation 7 (options to choose) multiple-response

The final questionnaire comprised five sections. A 5-point Likert scale was used for Sections A—D of the survey.
Section A measured awareness (1 = Not aware, 5 = Extremely aware), while Sections B-D assessed frequency (1
= Never, 5 = Always). Section E used a multiple-response format to identify implementation challenges. Data
were collected through purposive sampling from professionals involved in large-scale infrastructure projects
(e.g., roads, bridges, railways, power plants) under contractor organizations across Bangladesh. Of 128
responses, 116 valid ones from over 35 active projects were analyzed. Respondents included project managers,
engineers, quantity surveyors, structural/design engineers, contract specialists, project coordinators, QA/QC
managers/engineers, and EHS officers. Most participants had more than six years of experience.

The collected data (sections A-D) were analyzed using the Statistical Package for Social Science (SPSS).
Tabulations of mean scores and standard deviations were used to summarize the central tendencies and
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variations of the Likert scale responses. For section E (multiple choice formats), the (n, %) was calculated from
the frequencies to identify the main barriers to implementation. This systemayic framework helped the study to
reveal practical insights into how RM is practiced and perceived by contractors working on complex, large-scale
infrastructure projects in Bangladesh.

4 Results and Discussion

The main dimensions related to this study are organized in this section under different subheadings. This section
summarizes the survey findings, their interpretations, and the conclusion of the study that can be drawn for RM
practices in mega-projects in Bangladesh from the contractors' perspectives.

4.1 Current Practice and Risk Management in Bangladesh

The results in Table 2 show a moderate level of risk management (RM) awareness among contractors, with an
average score of 3.02. While they are to some degree familiar with formal RM processes and frameworks (e.g.,
PMBOK, ISO 31000) and remain limited to practical application. Risk identification scored 3.26, suggesting
occasional use of systematic tools, but formal assessment methods (e.g., risk matrices, Monte Carlo simulations)
are rarely used (score: 2.50). Risk response strategies like avoidance and mitigation also scored low (2.77), with
contractors relying more on direct judgment (score: 4.51).

Table 2. Current practices and knowledge of risk management in Bangladesh (contractor’s perspective).

Area of Focus Mean score Interpretation

Awareness of formal RM, international RM framework,
and construction project-related risks
Using risk identification techniques 3.26 Sometimes used to identify risks
Assessment of risk by a Formal Manner. i. Qualitative
Assessment such as risk matrix, ii. Quantitative

3.02 Moderately aware of RM

Rarely use this technique to

Assessment such as probability analysis, Monte Carlo 2:50 assess the risk impacts
simulation
Assessment of risk by direct Judgment (based on This technique Mostly use to
. 4.51 o
knowledge & Experience) assess the risk impacts
Using risk response strategies 2.77 Sometimes use r}sk response
strategies

Overall, the data reveal that there is a big difference contractors' level of RM awareness and the risk-handling
process. Many people participants have basic knowledge of risk-related ideas, but their tactics for risk handling
depend on experience and direct judgment instead of a systematic process. This scenario not only exists in
Bangladesh. For example, in Yemen, RM approaches are also semi-permanent, reactive, and unsystematic
(Bahamid, Doh et al. 2020). According to the study of (Owoo and Lambon-Quayefio 2020), it was found that
construction companies in Ghana don't use quantitative evaluations very often to find risks; instead, they mostly
use judgmental methods. (Choudhry and Igbal 2013) Found that contractors in Pakistan often don't have formal
methods for consistently applying risk management throughout the project lifecycle, even though they are aware
of it. In Bangladesh, the average mean scores across sections show that people are somewhat informed, but the
use of systematic risk assessment tools, like qualitative or quantitative procedures, is still low. Based on a study
conducted in Sri Lanka, which found that even big infrastructure projects often use unofficial methods and only
partially use risk management methods (Perera, Rameezdeen et al. 2014).

4.2 Awareness of Risk Management

Survey data on contractors’ risk management awareness, exhibits moderate awareness of formal risk
management. With a mean score of 3.72 of project-specific risks like safety, financial, and legal issues
demonstrate that contractors have the highest level of awareness of it. On the other hand, formal risk
management (RM) practice awareness received a moderate score (mean = 2.96), demonstrating a general
familiarity with formal RM procedures. With a mean of 2.40, the least awareness is found regarding international
frameworks of RM, such as PMBOK or ISO 31000, that formal systems and global best practices are not well-
known or widely utilized at the contractor level in Bangladesh.
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Table 3. Awareness level of risk management in Bangladesh.
Risk Awareness Mean SD Rank
Awareness of formal RM practices 2.96 0.7 2
Awareness of international frameworks 2.40 0.9 3
Safety, financial, legal risks awareness 3.72 0.6 1

Finally, it is clear that, in Bangladesh, although contractors have ample project-specific risks knowledge, such as
safety, financial, and legal issues, they are not sufficiently aware of systematic RM practices such as the
PMBOK guide and, ISO 31000 framework for risk management.

4.3 Risk Identification Technique

According to the findings (refer to Table 4), the most common methods that were applied for identifying risks are expert
opinion (mean = 3.69), brainstorming (mean = 3.76), and contract data analysis (mean = 3.29). These approaches are mostly
informal and depend on the knowledge and experience of the staff. On the other hand, lower usage of historical data/reports
(mean = 2.81), monitoring and evaluation of past projects (mean = 2.97), and using risk registers (mean = 3.03), demonstrates
that, limited adoption of systematic and data-based risk identification tools.

Table 4. Rank of risk identification techniques in Bangladesh.

Risk Identification Techniques Mean SD Rank
Expert Opinion 3.69 1.06 2
Historical Data/Reports 2.81 1.13 6
Brainstorming 3.76 1.01 1
Risk Register (record maintaining) 3.03 1.46 4
Monitoring and Evaluation of Past Projects 2.97 1.20 5
By analyzing the Contract Document 3.29 1.35 3

The pattern, highlighted in table 4, outlines almost scenario similar to other developing nations. For example,
contractors in Ghana mainly used reactive strategies even though they were aware of risk management principles
(Boateng, Ameyaw et al. 2022). (Choudhry and Igbal 2013) found that expert consultation was widely used in
Pakistan, but they also observed inadequate documentation and follow-up. Given these data, the construction
sector in Bangladesh shows a broader trend that is common in many developing countries: risk identification is
often carried out on a need basis without systematic integration.

4.4 Risk Assessment Technique

In this section, the high mean score of 4.51 indicates that to assess the impacts of risks, contractors in
Bangladesh mainly rely on direct judgment techniques, such as firsthand knowledge and instinctive decision-
making. However, formal assessment tools, such as quantitative tools like Monte Carlo simulations or qualitative
tools like risk matrices, are lower in utilization (mean score = 2.50). This discrepancy implies that assessments
are usually informal and subjective and highlights the absence of structured risk evaluation frameworks among
contractors.

Table 5. Rank of risk identification techniques in Bangladesh.

Risk Assessment Techniques Mean SD Rank
Formal Manner. i. Qualitative Assessment such as risk matrix, ii.
Quantitative Assessment such as probability analysis, Monte Carlo 2.50 0.65 2
simulation
Direct Judgment (based on knowledge and Experience) 4.51 0.54 1

If the result is compared with the other developing countries, almost similar patterns are noticed. (Choudhry and
Igbal 2013) Noted, for instance, that Pakistani contractors value informal evaluations based on prior experiences
more than formal analytical tools. These findings demonstrate the requirement of integrating formal risk
assessment tactics into contractor risk assessment. In Bangladesh's construction industry, adopting fundamental
tools like risk registers, scoring matrices, or software-based simulations can improve overall RM, encourage
evidence-based decision-making, and strengthen analytical rigor.
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4.5 Risk Response Strategy

The survey results regarding risk response strategies in Bangladesh's large-scale construction projects show a
mixed pattern of usage of risk response strategy. The Table 6 shows that the mitigation is emerging as the most
commonly applied strategy. As shown by the mean score of 3.25, respondents reported more frequent use of
modifying construction methods or techniques to reduce the likelihood or impact of risk. This suggests that
contractors are somewhat proactive in adapting technical approaches to minimize risk, although usage still
hovers around the moderate range. In contrast, contingency planning (mean = 2.54) and risk transfer (mean =
2.47) are used less frequently, indicating a limited institutionalization of systematic risk response procedures.
Similarly, acceptance techniques (mean = 2.81) are used more than avoidance or transfer, but still not
extensively.

Table 6. Rank of Risk Response Strategy

Risk Response Strategy Mean SD Rank
Avoidance of risk by contingency planning 2.54 1.07 3
Transferring risk to other parties (such as subcontractors, insurers) 2.47 1.15 4
Changing construction methods or techniques to mitigate risk 3.25 1.13 1
Acceptance techniques to manage risk 2.81 1.24 2

These trends align with observations in other developing countries. For instance, in Sri Lanka, mitigation is the
most used approach, while transfer and contingency planning are less common due to weak project planning and
contract enforcement (Perera, Rameezdeen et al. 2014). Similarly, contractors in Nigeria tend to rely on
informal practices rather than formal risk-sharing methods (Ijigah, Jimoh et al. 2013). In Bangladesh, while the
focus on mitigation demonstrates some maturity in RM practices, the limited use of contingency and contractual
strategies highlights a lack of comprehensive risk preparation and institutionalization of formal RM processes.

4.6 Challenges and Barriers

According to the analysis, the main barriers to effective RM in Bangladesh’s large-scale construction projects are
lack of awareness and training (42.64% combined). Ignorance of employees (21.45%) and inadequate training
(21.19%) were the most cited issues, showing that even basic RM practices are not applied due to limited
knowledge. Cultural barriers (16.02%), such as organizational work environments discourage structured RM
approaches. Moreover, poor record keeping and limited access to past project data (14.47%) obstruct proper
planning and risk forecasting. Furthermore, resource limitation, such as lack of tools (10.85%) and financial
limitations (11.37%), also hinder the use of systematic RM. Although regulatory challenges were less
emphasized (4.65%), they still reflect a need for stronger governance.

Poor risk documentation from Past project 14.47%:; |56

Lack of risk management tools .85%; 42
Regulatory challenges 21.45%! 83

Lack of awareness among staff
Cultural barriers (such as organizational culture)

Financial limitati on 1.19%:(82

Lack of training
0 10 20 30 40 50 60 70 80 90

E Responses

Figure 1: Graphical representation of major barriers in systematic RM practice

These results are in line with patterns seen in other developing nations where the institutionalization of risk
management is constrained by a lack of resources, a lack of knowledge, and inadequate organizational structures.
For example, studies conducted in Yemen and Pakistan have found similar issues, where contractors mostly rely
on experience and reactive strategies instead of following formal RM rules (Choudhry and Igbal 2013). Given
the above, it is clear that changes of concentrated regulatory, capacity-building programs, and a shifting of
organizations mindset are essential to make risk management a key part of project delivery in Bangladesh's
construction industry.
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5 Conclusions

This study illustrates how contractors manage risk in large construction projects in Bangladesh. Assessing the
risk awareness, identification, evaluation, response strategies, and implementation difficulties were the primary
focus of this study. As per the results, there are significant disparities between RM knowledge and practical
application. Most of the participants are well aware of construction risks and formal risk management. However,
they rarely used formal RM tools and frameworks. On the other hand, to identify risks, they rely on informal
techniques such as expert opinion and brainstorming rather than using formal methods such as risk register,
historical data from past projects. To assess the likelihood and impacts of risks, the use of formal techniques is
very rare and mostly limits this process to a brainstorming level. Systematic risk response methods are used at a
moderate level. Risks are mostly mitigated by changing the construction process and sometimes accepting the
consequences of the risks, while contingency planning and risk transfer are less frequently implemented.
Furthermore, the most common barriers in practicing formal risk management are insufficient training and a lack
of awareness and cultural barriers within the organization and a lack of proper documentation from past projects.
Beyond these, financial constraints, limited localized formal RM tools and lack of RM policy also are working as
barriers to systematic RM practice by contractors. In conclusion, contractors in Bangladesh possess a
fundamental awareness of risk management and construction-related risks. However, they lack the adoption of
systematic risk management practice throughout the project life cycle.
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