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Abstract: Building Information Modelling (BIM) is the cutting-edge innovation in 
the Architecture, Engineering, Construction and Operations (AECO) industry. 
The practice of BIM is anticipated to improve the effectiveness of the structure, 
development, and activity of a benefit through Three Dimension (3D) 
representation, coordinated and robotized drawing creation, clever 
documentation and data recovery, predictable information and data, mechanized 
clash location and computerized material take off. In the global context, BIM is 
being exceptionally executed to achieve a transparent and productive decision-
making mechanism throughout the construction project lifecycle. When it 
considers of BIM implementation in the construction industry, scholars have 
identified a reshuffle or revolution in the traditional risks following Standard 
Conditions of Contracts. Accordingly, the scholars have also identified the need 
for a modern risk management approach as a successful response due to the 
intervention of BIM. Thus, this research aims to evaluate for any suitable risk 
management responses to manage such risk reshuffles considering the feasibility 
stage of a BIM-enabled construction project. To achieve the aim, extensive 
literature synthesis was conducted. Accordingly, the occurrence of risks in the 
feasibility stage, reshuffle of risks as per the traditional and BIM procurement 
systems and new risk management responses for risk reshuffles for a BIM-
enabled construction project were identified. Hence, the research outcome 
successfully answered the necessity of having a modified risk management 
process for a BIM-enabled construction project while highlighting the evolution of 
traditional risks in a construction project environment with the intervention of 
BIM technology. This study will be an initiative to look into the BIM intervention 
in a traditional construction project environment through the eyes of the risk 
management philosophy. 

 
Keywords:  Building Information Modelling (BIM); Construction Risk 
Management; Risk Responses; Risk Reshuffles.  
 
1. Introduction 
 
Construction risk management is an important step in achieving the successful 
project completion and is a process of identifying, categorizing, analysing and 
assessing project-specific risks (Rezakhani, 2012). Whereas, theorem behind the 
risk management is the identification, assessment and prioritization of risks 
through management resources such as; monitoring, controlling and applying 
coordinated economic efforts to reduce the probability and impact of uncertain 
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events and as well as for exploiting the achievement of project objectives 
(Douglas, 2009). Moreover, Kamane and Mahadik (2012) stated that depending on 
the construction project type, different methods are being used to identify risks. 
According to Kululanga and Kuotcha (2010), when considering any construction 
project, an appropriate risk management process is required to identify and react 
for any potential risk with much confidence. 
 
In recent years, the construction industry faced a rapid evolution in light of 
technology which is also known Construction Industry 4.0 (Rojko, 2017). Behind 
this technological evolution, BIM is also being considered as one of the major 
stakeholders which introduced a digital transparent environment between the 
project participants (Oladapo, 2017). With the rapid development of computer 
application, the adoption of BIM has also increased in support of various stages in 
a construction project (Volk et al., 2014). However, the high level of risks is 
inevitable with the unique nature of the construction industry. Whereas, the 
implementation of BIM is considered to be potential enough to manage and 
mitigate those risks properly through risk evaluation and management (Zou, 
Kiviniemi, & Jones, 2017).  
 
Accordingly, BIM implementation is considered to have a major impact on the 
construction risks and as a result of that, its normal risk level can be reshuffled 
from low to high level (Jernigan, 2008; Abeyratne and Jayasena, 2013). Even 
though a considerable contribution is provided by BIM for risk management, 
there is a lack of knowledge and practicability of risk management strategies 
which can be specially used for risk reshuffles due to BIM (Ganbat et al., 2020). 
Therefore, it is a worthy context to be investigated on how potential events 
resulted from risk reshuffles due to BIM implementation can be responded with 
an innovative risk management approach. 
 
2. Building Information Modelling (BIM) in Construction Industry 

 
BIM is well-known as a cutting-edge technology which caused the digital 
transformation of the existed traditional construction industry (Shkabura, 2019). 
Whereas BIM is an intelligent form-based process that helps to plan, design, 
construct and manage buildings and infrastructure (Volk et al., 2014). BIM has 
different types of definitions and it stands as a software application process or a 
new way of implementing contracts, relationships and policies with project 
stakeholders (Aranda - Mena et al., 2009). However, Eastman et al. (2008) saw 
BIM as one of the best beneficial improvements in the AECO industry where a 
digital model of a building can be developed accurately. Furthermore, Eastman et 
al. (2008) defined BIM is not as another software whereas, it is a human activity 
which ultimately involves a wide range of process change in construction.  
 
BIM can be defined as a digital representation model with an object-oriented 3D 
application of a building (Miettinen & Paavola, 2014). Miettien and Paavola (2014) 
further explained on BIM as a tool that can be used to simulate the design changes 
of buildings and achieve well-organized project management. Penttila (2006) 
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stated that a procedure to accomplish the serious data of building design and 
statistics throughout a digital arrangement is provided by BIM during the 
construction period. 
 
Accordingly, the data generated in a BIM environment can be used for a variety of 
purposes, including risk assessment, design and implementation of infrastructure, 
cost estimating, communication, reporting, scheduling and project management 
(Aladag et al., 2016). Whereas, Reddy (2012) identified on a common platform to 
communicate with stakeholders in a particular project can be developed by BIM. 
Furthermore, the author has explained about a great opportunity to share 
stakeholders’ experiences which brings out a good result at the final stage of the 
project, considering cost, time and reliability principles. As a result of that, the 
relationship and the impact between risk evaluation and BIM technology can be 
easily identified in the construction industry. 
 
2.1 BIM Implementation 
 
BIM pioneered the integration of traditional construction procedures and 
digitalisation through a complex process which emerged the necessity to address 
it in a structured and systematic way (Aladag et al., 2016). As the result, the 
construction industry has been shifted from a considerable way towards a digital 
environment due to the BIM intervention. Whereas, BIM implementation in 
construction has been vastly encouraged and regulated by most developed 
countries (Coates, et al., 2010).  
 
Accordingly, Azhar et al. (2011) viewed BIM’s applicability throughout the 
construction project’s life cycle. In addition to that, such applicability was further 
extended up to; visualization, shop drawings, code reviews, forensic analysis, 
facilities management, cost estimation and construction sequencing (Azhar et al. 
2011). Therefore, without any doubt, BIM’s involvement can be prolonged 
throughout the whole life span of any built environment asset (Smith et al., 2006). 
Coates et al. (2010) described the BIM application under four main phases in the 
lifecycle of any project as; planning, designing, constructing and operating.  
Accordingly, the BIM implementation process can be divided into two main 
stages of implementation and post-implementation stage (Kymmel, 2008). Further 
to Kymel (2008), those two stages are interconnected and overlapped where there 
may be more integration phases after the post-implementation stage. Whereas, 
Epstein (2012) stated that guidelines for quality control and risk management can 
be produced through a proper retrospect on the BIM implementation during the 
post-implementation stage of a construction project.  
 
Nowadays, most of the projects are applying BIM concept only from design to 
construction phase. Not only that BIM also can be used in other life cycle stages of 
operation, maintenance, facilities management and demolition to automatically 
detect the early risks through a proper collaboration and communication 
environment (Matějka & Tomek, 2017; Xu, Ma & Ding, 2014). As a result of that, 
BIM has been admired as an advanced tool to identify, analyse and manage the 
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construction errors and issues as an aspect of risk management. Even though 
benefits and opportunities are inherent with the BIM implementation, it can also 
become the reason to cause new risks and as well as, to change the existed risk 
levels (Tomek & Matejka, 2014; Jernigan, 2008 and Abeyratne & Jayasena, 2013). 
 
3. Research Method 

 
This research paper intends to answer the problems of “how the BIM has altered 
the existed risks in a feasibility stage of a traditional construction project 
environment and what are the management strategies available for these BIM 
associated risks?” through a qualitative approach, as qualitative methods 
subsidise to implement systematic analysis on evolving perceptions and is more 
suitable when the study has a trifling base of literature background. Accordingly, 
the extensive literature review was supplemented by books, journal papers, 
conference proceedings and electronic sources to investigate on risk management 
strategies available in the construction industry and how those identified risk 
management strategies have been reshuffled due to BIM implementation. 
Accordingly, the study has presented with a set of risk management responses to 
be implemented as to compete with risk reshuffle due to the intervention of BIM 
technology. 
 
4. Risks in a Construction Project Environment 

 
A construction risk can be defined as any exposure to possible loss or damage 
(Jayasudha & Vidivelli, 2016). Within a construction project, various risks are 
being offered and such risks are mostly unique for any construction projects 
(Bunni, 2009). Therefore, to ensure the success of a project, all the project 
stakeholders must be able to recognize and assess any potential risk before the 
physical commencement. As a result of that, project stakeholders can be able to 
manage those risks effectively and efficiently (Kartam & Kartam, 2001). 
 
4.1 Risks in Feasibility Stage of a Traditional Construction Project 
 
Most common construction risks in feasibility stage are identified as below in 
Table 1 based on the works of Amarasekara (2009), Bunni (2009), Thompson and 
Perry (1998), Gunathilake and Jayasena (2008), Kartam and Kartam (2001), 
Abeyratne and Jayasena (2013) and Chan et al. (2011). 
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Table 1: Risks in the feasibility stage of a construction project 
Existing Risks in the Feasibility Stage 

Risk Explanation 

Misidentification of 
client’s requirements 

The client’s view should be the prime requirement in 
establishing the project’s prospectus as for his role of 
finance provider. The lack of details and information from 
client reasons project participants to misidentify project 
requirements.  

Improper 
preliminary cost 
estimate 

Improper preliminary cost estimate caused due to; lack of 
information and drawings, lack of cash flows and cost 
plans, lack of confidence of cost estimators and the 
negligence of professionals who were involved for 
estimations. 

The Unsuitability of 
selected project 
participants 

The Consultant is the most important project participant 
appointed by the client during the feasibility stage. 
Accordingly, the Client is required to select any participant 
adhering to standard procedures. It causes a minimum 
possibility to resign and remove project participants after 
any such appointment. 

Improper site 
selection 

The Client may decide to build the project in his own site 
which was selected prior to the design. Whereas, sometimes 
after designing the project, the site is being selected in 
accordance with project requirements. Therefore, this 
improper site selection can leave the project in many 
difficulties to achieve its predicted targets.  

Inadequacy of 
surveys and site 
investigation 

Without having a detailed site investigation and surveys, 
might result in a failure of the project in many aspects of 
structural, missing the client’s satisfaction and prolonging of 
project duration. 

Overconfidence on 
Client’s financial 
capabilities 

Most of the clients have high confidence on their financial 
capabilities at the start of a project which makes the design 
teams establish the project in a high end and however, 
during the project clients may not have enough financial 
capabilities as expected to continue the project. 

Obtaining permits 
and licenses (for 
planning purposes) 

Design teams are required to check the compatibility of 
project requirements with the country’s rules and 
regulations. There are some reasons for getting the late 
permissions such as; delays of approvals, permits and 
licences from authorized parties and lack of sufficient 
information to obtain permissions which ultimately affects 
the lifecycle of project. 

 
4.2 Reshuffle of Risks in Feasibility Stage due to BIM Implementation 
 
It is widely considered that the BIM implementation may positively affect the 
ordinary risk management as threats are being mitigated and opportunities are 
being raised (Epstein, 2012). However, on the other hand, there are many risks 
involved with this technological intervention where BIM implementation is 
usually linked with many threats (Jernigan, 2008). According to Smith and Tardif 
(2009), any disturbance to the traditional construction setup should be carried out 
with associated risks and especially, the risk of BIM intervention is lower than 
CAD implementation.  
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However, Jernigan (2008) stated that those threats can be caused to the 
beneficiaries of any particular risk and may represent as costs and care. Moreover, 
many incentives can lead to various benefits by BIM implementation such as; 
avoidance of risks, lower costs and competitive advantage (Tomek & Matejka, 
2014). Whereas, authors further explained that, during the BIM implementation 
and after situation, costs and benefits can be put together in sixteen (16) ways and 
as a result of that, a substantial factor of uncertainty will be created. Therefore, it 
can directly affect to the existed risks while reshuffling their level of significance 
(Tomek & Matejka, 2014).  
 
The construction risk reshuffles due to BIM implementation can be identified and 
understood with a detailed comparison of traditional risk structure with a BIM-
enabled risk structure (Abeyratne & Jayasena, 2013). Accordingly, the below Table 
2 illustrates the analysis of the Conditions of Contract for traditional and BIM 
procurement systems to identify how the risks are being reformed within BIM-
enabled project compared to a traditional context.    
 

Table 2: Analysis on Conditions of Contract to identify the reshuffle of risks in 
feasibility stage of a BIM-enabled construction project 

 

Risk factor 

Traditional 
Procurement 

(FIDIC 99, SBD 2, 
SLIA) 

BIM related Procurement 

IPD – (C191 – 2009) IPD – (A295 – 2008) 

Misidentification 
of client 

requirements 

• Architect shall take 

majority of the risk in 

identifying Client’s 

requirements and 

deriving it to come up 

with a design that 

fulfils those 

requirements. 

• Client has a 

responsibility to convey 

his requirements and 

provide documentation 

if necessary. Hence 

shall take majority of 

the risk for not 

conveying his 

requirements. Yet, 

other Parties have a 

responsibility to advise 

the Client as well. 

• Risk structure is 

same as C191-2009. 

Improper 
preliminary cost 

estimates 

• Risk of improper cost 

estimation falls on the 

Cost Consultant. The 

Consultant’s financial 

liability right towards 

the Client can be used 

if Client suffers 

considerable losses. 

• However, risk of 

wrong cost estimates 

are obviously 

reflected (equally 

affected) on to the 

Client since any 

difficulty of budget 

allocation during 

• Contractor’s estimate 

or the Target Cost 

depends upon the 

accuracy of the 

information given by 

other parties and the 

details of the design. 

• Therefore, Contractor 

has a majority of the 

risk while other Parties 

have an Equal Risk. 

• Risk structure is 

same as C191-2009. 
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construction is a 

complete risk of the 

Client. 

Unsuitability of 
selected project 

participants 

• Yet, improper 

selection of Project 

Participants is the 

obvious Risk of the 

Client. 

• Client himself has the 

majority risk in 

selection of Key Parties 

while Key Parties have 

an equal risk in 

selecting other 

participants for the 

project. 

• Risk structure is 

same as C191-2009. 

Improper site 
selection 

• Since the site selection 

is largely a Client 

based decision, the 

complete risk lies on 

the hands of the 

Client. 

• Due to the fact that 

Consultant is an 

advisor, some risk 

portion for Consultant 

is there, yet in very 

less magnitude. 

• Therefore, the complete 

risk lies on the hands of 

the Client. 

• However, under the 

principle, Mutual 

Benefit and Trust, and 

due to the fact that 

other parties have a 

consultation role 

during feasibility stage, 

some risk portion is 

there for other parties 

as well. 

• Risk structure is 

same as C191-2009. 

Inadequacy of 
surveys and site 

investigation 

• Although the site data 

need to be interpreted 

by Contractor such 

interpretation is based 

on Client generated 

documents. 

• Therefore, through 

Sub-Clause 4.10 (Site 

Data) and Sub-Clause 

4.7 (Setting Out) the 

Contract implies that 

the accuracy of 

surveying information 

is the risk of the 

Client. 

• Therefore, all the 

Parties has an implied 

responsibility in 

assuring that the 

information are 

accurate and to notify 

others if there is any 

discrepancy. 

• Yet, Client shall 

undertake majority of 

the risk, since 

generating such 

information is the 

Client’s responsibility. 

• Risk structure is 

same as C191-2009. 

Over confidence 
of client’s 
financial 

capability 

• Therefore, it is 

completely the 

Client’s risk to 

ascertain proper 

information on his 

own financial strength 

be ready for the 

project. 

• Therefore, the Client 

has the majority of the 

risk of not ascertaining 

proper details of his 

financial strength. 

• Yet, other Parties have 

a risk of suffering, due 

to the very nature of 

IPD system and 

Liability Waiving 

concept. 

• Risk structure is 

same as C191-2009. 

Obtaining 
permits and 
licences (for 

planning 
purposes) 

• Client and Consultant 

have to undertake the 

risk of acquiring 

proper permits and 

approvals during 

designing a project. 

• If Exhibit DD allocates 

the responsibility to a 

specific Party, risk will 

be that Party’s. 

• If such is not specified 

acquiring of permits for 

• If the responsibility 

to a specific Party 

is not allocated 

through the GMP 

document, 

acquiring of 
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Furthermore, authors have identified the main three types of risk reshuffle groups 
throughout their research findings as; no visible risk reshuffle, significant risk 
reshuffle and essential risk reshuffle. According to Abeyratne and Jayasena (2013), 
if the risk reshuffle has not deviated from the traditional risk structure, it can be 
categorized as no visible risk reshuffle. Risks which are substantially different 
from the traditional risk model and do not have a significant impact on the 
individual costs and time goals of the parties are known as significant risk 
reshuffle. Risks which are substantially different from the traditional risk model 
and have a major impact on individual cost and time goals of the parties are 
known as essential risk reshuffle.   
 
 
5. Risk Management Responses for Reshuffle of Risks in Feasibility Stage due 

to BIM Implementation 
 

Risk management responses are the most important stage in managing risks and 
the purpose of such responses is to summarise the minimum requirements and 
approach for risk management (NCC, 2018). Whereas, NCC (2018) identified the 
main aim of implementing the risk management responses are to achieve the 
following objectives; 
 

• Describing the risk management approach  
• Unfolding the risk management modality  
• Providing a user guideline and details for review and risk management 

processes  
• Implementing an action plan when improvement the risk maturity of the 

project 
Risk management is considered to achieve through retention, transfer, mitigation 
and prevention of risks (Abu Mousa, 2005). Accordingly, based on the above risk 
reshuffle analysis in Table 2, the risk management responses for each risk in the 
feasibility stage of a BIM project were identified as illustrated in Table 3.  
 
 
 
 
 

• However Client 

generally absorbs a 

major portion of it 

since incurring more 

cost, loss of time and 

losing of claims, 

reflects to the Client if 

proper permits and 

licences are not 

acquired. 

planning purposes as 

per COC is the 

responsibility of the 

Client. 

• Further the Consultant 

as the advisory Party of 

the Client has a 

responsibility to assist 

the Client in such 

matters. 

permits for 

planning purposes 

as per COC is the 

responsibility of 

the Client. 

• Further, the 

Consultant as the 

advisory Party of 

the Client has a 

responsibility to 

assist the Client in 

such matters. 
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Table 3: Risk management responses in feasibility stage for BIM-enabled 
construction project 

 
Risk Management Responses for Risk Reshuffles  

Risk Risk Management Response 

Misidentificat
ion of client’s 
requirements 

• Preparation of a proper and well defined Employer Information 
Requirements (EIR)  

• Increase the consultation to prepare the EIR and pre contract BIM 
Execution Plan (BEP)  

• Be aware with the BIM knowledge and experience  

• Using well-coordinated techniques and tools  

• Every disciplines (Archi, Structural & MEP) models to be 
properly coordinated and collaborated  

• Brainstorming to identify project objectives   

• Establish an integrated digital workflow  

• Improve consistency and accuracy of project  

Improper 
preliminary 
cost estimate 

• Every disciplines (Archi, Structural & MEP) models to be 
properly coordinated and collaborated  

• Be aware with the BIM knowledge and experience  

• Using well-coordinated techniques and tools  

• Brainstorming to identify project objectives  

• Provide all respective cost details to the Contractor  

• Produce a proper reviewing of Client’s Budget  

• Allocation of contingencies and price escalation  

• Ensure the realities of all estimated costs  

• Improve consistency and accuracy of project  

Unsuitability 
of selected 
project 
participants 

• Be aware with the BIM knowledge and experience  

• Using well-coordinated techniques and tools  

• Brainstorming to identify project objectives  

• Implementing a proper pre-qualification assessment process  

• Selection of all Parties through facilitated by Consultant or IPD 
Coordinator 

• Allocation of priority for a good reputation on collaborative 
working experience with BIM and IPD  

• Increase confidence to face challenges positively  

• Implementing a collaborative selection procedure for other key 
Parties 

Improper site 
selection 

• Be aware with the BIM knowledge and experience  

• Brainstorming to identify project objectives  

• Establish a proper advisable site selection procedure  

• Establish a standard consultation mechanism on proper site 
usage and improvements 

Inadequacy 
of surveys 
and site 
investigation 

• Be aware with the BIM knowledge and experience  

• Using well-coordinated techniques and tools  

• Brainstorming to identify project objectives  

• Establish a collaborative interpretation procedure of documents 
and reports by all Parties  

• Establish new roles and responsibilities within the working team  

• Perform additional surveys as needed 

Over 
confidence on 
Client’s 
financial 
capabilities 

• Be aware with the BIM knowledge and experience  

• Using well-coordinated techniques and tools  

• Every disciplines (Archi, Structural & MEP) models to be 
properly coordinated and collaborated  

• Brainstorming to identify project objectives  

• Implementing a proper mechanism to ascertain proper financial 
data of the Client  

• Implement a proper programme for identification of Client 
Budget in a common data environment (CDE) 
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Risk Management Responses for Risk Reshuffles  

Risk Risk Management Response 

Obtaining 
permits and 
licenses (for 
planning 
purposes) 

• Be aware with the BIM knowledge and experience  

• Brainstorming to identify project objectives  

• Improving competencies of BIM capable resources 

 
6. Conclusion 

 
This research identified the most suitable risk management responses for risk 
reshuffles due to the intervention of BIM technology in the traditional 
construction project environment. Accordingly, through a comprehensive 
literature review, risk reshuffles were clearly defined by using proper 
clarifications under two procurement systems of traditional procurement system 
(FIDIC 99, SBD 2, SLIA) and IPD system (C191-2009, A295-2008). When it 
considers risk reshuffles, it revealed that the BIM implementation has 
significantly changed the existed risk levels. Accordingly, three main risk 
reshuffle categories which were identified as; no visible risk reshuffles, significant 
risk reshuffles and essential risk reshuffles. By referring all the Standards and 
Conditions of Contracts for both traditional and IPD systems, this research 
presented with most important and suitable risk management responses upon 
each risk factor. 
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