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Abstract - Construction projects are known to be overly affected 

by risks. Comprehensive identification of major sources and 

causes of risk in construction project plays a critical role towards 

managing project risks. There are many publications on factors 

that influence the extent of risks in construction projects. This 

paper reviews literature to identify project dimensions which 

significantly influence risk management in construction projects. 

The paper identified six project dimensions considered to 

significantly influence risk management within construction 

projects. Project characteristics (complexity, type, size, site, 

uncertainty), Project team (clients, contractors, consultants), 

project funding (financier, disbursement, mode of payments), 

project implementation boundaries (scope, budget, duration, 

quality), Stakeholders (user, customer, regulators), procurement 

implementation arrangement (procurement, delivery method and 

contract strategy) are most influential project dimensions 

influencing risk management processes. The construction 

professionals should take cognizance of these project dimensions 

in managing risk at the early stage of the project so as to 

minimize the effect of risk on project performance. 

 
Keywords: Projects Performance, Project Dimensions, Risk 

Management, Project Life Cycle 
 

1.0 INTRODUCTION 

Construction projects are often big, complex, one of the kinds 

and involve a lot of uncertainties. These are major ingredients 

for risk. It is not surprising therefore, that successful 

construction project performance is associated with effective 

risk management (Zwikael and Ahn, 2011). Risk is an 

important issue to contractors as well as clients and 

consultants of the construction industry. The risks affecting a 

project are highly dependent on the nature and dimensions of 

the project. As Baccarini (1996) puts it, “certain project 

dimensions provide a basis for determining the appropriate 

managerial actions required to complete a project successfully. 

Some projects are technology intensive, some are labour 

intensive and some demand huge sums of money and some are 

very sensitive to political and economical settings. This 

diversity of features and project dimensions has led to 

development of a number of project risk management 

approaches and frameworks. Various studies have found a 

positive relationship between project risk management and 

project success.  In essence, there is consensus that 

understanding the causes of risks in construction project is the 

key to successful risk management and consequently 

successful project performance (McFarlan, 1981; Raz et al., 

2002; Sommer et al, 2009).  This paper reviews the literatures 

in construction risk management to identify project 

dimensions that are considered to crucially influence the risk 

profile of a construction project. 

 

2.0 PROJECT DIMENSIONS 

A project dimension can be defined as one of the aspects, 

attributes, elements, or factors that make up the project. 

Unfortunately, there is no consensus as to what are the 

dimensions of the construction project. There are however, 

commonly identified dimensions established from previous 

works including, scope, schedule, finance, management, 

teams, stakeholders, technology, complexity, uncertainty, 

procurement, contract, project site, regulatory mechanism, 

type, and size of the project (Baccarini, 1996; Dissanayaka and 

Kumaraswamy, 1999; Ling, 2004; Georgy and Chang, 2005; 

Chang and Ibbs, (2006); Vidal and Marle, 2008; Maylor et al., 

2008; Ruben and Ger, 2008; and Cho et al., 2009, Hwang et al 

(2009);  Babalola and Ojo, 2010; Bloch et al., 2012). Based on 

the literature review the researcher has presented project 

dimensions in six groups as indicated in Table 1 to Table 3 

below and further explained in the proceeding sections. 
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Table 1 Project dimensions influencing risk management from 

various Authors 
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Babalola and 

Ojo(2010) 

      

Hwang  et al 

(2009) 

  ✓   ✓   ✓    

Chang and Ibbs  
(2006) 

 ✓   ✓   ✓     

Song et al. 

(2003) 

  ✓      

Bloch et al. 

(2012) 

✓       ✓  

Ruben and Ger 
(2008) 

✓
  ✓   ✓   ✓   ✓   ✓  

Chan et al 

(2004) 
✓   ✓     ✓   ✓  

Chan et al. 
(2001) 

     ✓  

Enshassi, et al. 

(2009) 

     ✓  

Dimensions 

adopted in this 
study 

✓  ✓  

 

Table 2 Project dimensions influencing risk management from 

various Authors 
 

Authors 

Proposed project dimensions 

Project funding Project 
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Babalola and Ojo (2010) ✓  ✓  ✓   

Hwang  et al (2009)     

Chang and Ibbs  (2006)    ✓  

Song et al. (2003)    ✓  

Bloch et al. 2012     

Ruben and Ger (2008) ✓   ✓  ✓  

Chan et al (2004) ✓  ✓  ✓  ✓  

Chan et al. (2001) ✓   ✓   

Enshassi, et al. (2009)    ✓  

Dimensions adopted in 
this study 

✓  ✓  

 

 

 

 

 

 

Table 3 Project dimensions influencing risk management from 

various Authors 
 

 

Authors 

       Proposed project dimensions 

Stakeholders Procurement 

implementation 

arrangement 
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Babalola and Ojo(2010)     

Hwang  et al (2009)   ✓   ✓   

Chang and Ibbs  (2006)     

Song et al. (2003)    ✓   

Bloch et al. (2012) ✓     

Ruben and Ger (2008) ✓  ✓   ✓   ✓   

Chan et al (2004) ✓  ✓   ✓    

Chan et al. (2001)  ✓     

Enshassi, et al. (2009) ✓     

Dimensions adopted in 

this study 
✓  ✓   

2.1 Project characteristics 

Project characteristics have been identified as major causes of 

risks to construction projects, the extent of its impact is a 

major concern to the effective risks management. This group 

of project dimension includes project complexity, project type, 

project size, project site, and project uncertainty. These should 

be considered as will influence time, cost and risk. 
 

2.1.1 Complexity 

The complexity of the project is defined by the parts that 

constitute the project, the number of parts, the characteristic of 

each part and how they are interconnected. Projects and their 

nature have had many changes over time, that one of these 

changes is the complexity of project components and their 

relationships. In addition to the size and scope of the project, 

the large numbers of experts, project team members, project 

stakeholders, variety of software and specialized tools for each 

section and obvious or hidden relationship among them have 

increased the complexity (Baccarini, 1996; Azim et al., 2010). 

The complexity of project management is in turn dependent on 

the complexity of the project. Thus projects have become risky 

undertakings, and complexity plays an important role in this, 

since according to Vidal and Marle (2008) project complexity 

is the property of a project which makes it difficult to 

understand, foresee and keep under control its overall 

behaviour. Maylor (2003) uses the term resource complexity. 

When the number of units, such as project members or 

activities, increase the project complexity increases.  The level 

of risk is always related to the project complexity (Darnall and 

Preston, 2010). As complex projects require prodigious 

management skills and tools, it is important for practitioners to 

be able to assess the level of complexity they have to deal with 

and the risks associated with it, in order to adjust the resources 

and capabilities to the specific project needs (Shenhar, 2001).  
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The construction industry operates in a very uncertain 

environment where conditions can change due to the 

complexity of each project (Sanvido et al., 1992). Therefore, a 

more projects specific approach to manage projects risk is 

required 

  

2.1.2 Project type (e.g housing estate, roads, dam, office 

building, and refurbishment) 

The risks affecting a project are highly dependent on the 

nature and characteristics of the project. Studies by Shenhar 

and Dvir (1996) and Shenhar (2001) demonstrated an inter-

link between project type and risk management methods that 

connect to project success. Some projects are technology 

intensive, some are labour intensive, and also some demand 

huge sums of money and some are very sensitive to political 

and economical settings. There are different kinds of projects 

that can be defined in a number of ways and for each project 

type there are different types of risks. Although different 

projects may have more or fewer risks than others, no project 

is completely free of risk. There are many challenges that 

make projects unique, including management of numerous, 

synchronized and complex activities within tight schedules 

and fixed budgets.  

 

2.1.3 Project size (e.g value, number of stories, floor area and 

km of road) 

There are a number of risks which can be identified in the 

construction industry and which can be faced in each 

construction project regardless of its size and scope. Project 

size refers to the size of the infrastructure to be delivered at the 

end of the project. It is determined by the number of elements 

(components, parts, functions, tasks and specialists) included 

in the infrastructure. Uncertainties increase with the size of the 

project (physical size, financial value, manpower 

requirements, to mention but a few). The bigger the project is, 

the larger the number of potential risks that may be faced. 

Several factors can stimulate risk occurrence. The problem 

multiplies with the size of the project as uncertainties in 

project outcome increase with size (Dey, 2011). Cleden (2009) 

claims that complexity is a factor that can limit a project; the 

bigger and more complex a project is, the more resources are 

required to complete it. Besner and Hobbs (2012) report that 

large projects, projects with long planning horizons, projects 

requiring substantial resources, projects of significant novelty,  

and complex projects, are significantly more likely to need a 

comprehensive, detailed risk management process.  

 

2.1.4 Project site  

Construction projects are invariably unique one-off designs 

and are built on sites that are also unique in nature (Turner, 

1990). The decision-making about the location of a 

construction site is an important risk management practice at 

planning stage. The location has a strong influence of project 

design and structural characteristics and thus the execution of 

the project. The location of the project will influence its risk 

management processes. For example heavily sloped sites 

require extensive stepping or cut and fill operations and such 

sites may be dangerous and adversely affect the working 

conditions and productivity of operatives and plant output, 

these kinds of sites require more effective risk managements 

plan and methodologies. Dealing with unforeseen ground 

conditions is highly risk in construction projects from the fact 

that can affect cost of the project as well as time of project 

execution. 

 

2.1.5 Uncertainty 

The most common interpretation of uncertainty in the extant 

literature on projects is the risk and/or uncertainty caused by 

unreliable information or lack thereof (Chapman, 2006; 

Kutsch and Hall, 2005); novel, immature or unproven 

technology (Meijer et al, 2007), project complexity (Williams, 

2005; Floricel and Miller, 2001) and other unpredictable 

factors. A very common mistake in the management of 

construction projects is to overlook the uncertain characteristic 

of the project environment and believe that projects are 

deterministic (Sanderson, 2012). Uncertainty is dwelling in the 

instability of circumstances and assumptions upon which a 

project is based. Theoretically it can be defined as a lack of 

certainty involving variability and/or ambiguity. Uncertainty 

surfaces in the decision makers mind because of information 

deficit (Macheridis and Nilsson, 2004). This reflects the level 

and extent of the gap between the knowledge required to 

perform the project tasks and the knowledge available to the 

project team at the beginning of the project (Lebcir and 

Choudrie, 2011). . Project uncertainty renders the project 

complex to manage because the suitable means, methods, and 

capabilities to be deployed in a project are not always well 

known at the start of project work. Uncertainty is seen as a 

factor that affects complexity positively, high uncertainty 

increases project complexity (Williams, 2005). It is also 

important to emphasise that uncertainty changes over time and 

that actors in projects can influence uncertainty through their 

behaviour (Jensen et al, 2006). Uncertainty management is 

concerned as managing perceived threats and opportunities 

and their risk implications but also managing the various 

sources of uncertainty which give rise to and shape risk, threat 

and opportunity (Chapman and Ward, 2003). 

 

2.2 Project team 

All construction projects are unique and carry their own risks. 

Such projects involve a number of key parties concerned, 

starting with the owner, contractor, consultant and suppliers. 

All parties involved in a project inevitably carry certain risks 

(Pheng and Chuan, 2006). A lot of participants – individuals 

and organisations are actively involved in the construction 

project, and they interests may be positively or negatively 

affected as a result of the project execution or project 

completion (PMI, 2008). Different participants with different 

experience and skills usually have different expectations and 

interests (Dey and Ogunlana, 2004). Project team members 

can increase the uncertainty of a project’s outcome, such as 

team member turn-over, staffing build up, insufficient 

knowledge among team members, cooperation, motivation, 

and team communication issues. Working team must analyse 

the business activities of all alliance members and identify 

various risk factors in business activities and their characters 

(Li and Liao, 2007; Li et al. 2007). In order to complete 

project successfully, it is critical that every project team 

member has a good understanding of the fundamental project 

requirements, which include project planning, organizing, 
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motivating, directing and controlling (Cleland and Ireland, 

2002) and has positive attitude. Risk management helps the 

key project participants – client, contractor, consultant, and 

supplier – to meet their commitments and minimize negative 

impacts on construction project performance in relation to 

cost, time and quality objectives.  

 

2.3 Project funding 

Projects funds need to be effectively planned to ensure 

success. Chen (2007) mentions that for a project to be 

successful there should be adequate fund allocated to finance 

its completion. Jackson (2010) added that project funds 

availability is an important factor that influences successful 

delivery of a project. It is an established fact that the mode of 

funding of a project determines to a large extent its success 

rate. The need to have satisfactory project performance makes 

efficient management of funding for projects imperative. 

When projects are faced with the difficulties of irregularity 

and delay of release of funds for payment of works, the 

performance is threatened. A study on construction projects in 

Tanzania (Kikwasi, 2012) revealed that, inadequate budgets 

for construction projects played a significant part in delayed 

completion of the construction projects. Milestones payments 

are not made on time due to organizational lapses or 

bureaucracy. Slow or delayed payment to contractors for 

completed works is a very common complaint of contractors 

about project’s client. Failure to provide payment on time to 

contractors for the completed work will make it difficult for 

the contractors to meet project objectives. Inadequate cash 

flow leads to delay in delivery of materials and equipment to 

the site and delay in payment of workers’ salaries. 

Another aspect of project funding is disbursement of funds. 

Funds are not adequately released during relevant phases of 

projects’ execution causing financial risks. Disbursement is a 

critical aspect of project financial management since projects 

are modeled on capital budgeting principles and as such, all 

relevant cash flows associated with the undertaking must be 

ascertained with a fair degree of accuracy so that the desirable 

returns are achieved within the set time periods. Therefore all 

decisions made during project implementation invariably have 

financial implications hence the need for utmost care and 

diligence in arriving on the same (Loader, 2002; Strenman, 

2012). 

 

2.4 Project implementation boundaries 

Project Management Book of Knowledge, 2004 refers to 

project success being measured in terms of time, cost, scope, 

quality and customer satisfaction (PMI, 2004). Getting a 

project right is a balancing act. Time, cost and quality tend to 

pull in different directions, and all have different risks, but a 

successful project needs to strike the right balance between all 

three (Wallace and Blumkin, 2007). It is expected of project 

participants to effectively manage the cost, time and risk 

impacts of all project activities, and complete the project 

within the project constraints regardless of any challenges. The 

key success indicators of construction project risk 

management processes include completing the project with 

cost and time, within the planned budget and duration, and 

within the required quality, safety, and environmental limits. 

These boundaries are interrelated where each of them is 

affecting and affected by the others. To manage project risks 

more effectively, a fresh approach in project management is 

required. An accurate cost estimating and scheduling should 

be sought in order to meet the overall project objective (Faridi 

and El-Sayegh, 2006). 

 

2. 5 Stakeholders   

Project stakeholders are individuals or groups who will be 

impacted by, or can influence the success or failure of the 

project’s work and its deliverables (Lynda, 2009). There are 

many sources of risk and uncertainty in construction projects, 

which include the performance of construction parties, 

resources availability, environmental conditions, involvement 

of other parties, contractual relations (Faridi and El-Sayegh, 

2006). Projects in construction, as well as in any other 

industries, are subject to a variety of external and internal 

influences. These influences result, among others, from the 

interests of individuals or groups which claim to have a stake 

on the project and its outcome (Olander and Landin, 2005). 

Stakeholders’ interests and influences are not constant and can 

vary from one stage to another and even from time to time in a 

particular stage of the project lifecycle (Olander, 2007; 

Aaltonen et al., 2008; Ward and Chapman, 2008;).  A project 

is successful when it achieves its objectives and meets or 

exceeds the expectations of the stakeholders. The checklist of 

stakeholders in a construction project is often large and would 

include the owners and users of facilities, project managers, 

facilities managers, designers, shareholders, legal authorities, 

employees, subcontractors, suppliers, process and service 

providers, competitors, banks, insurance companies, media, 

community representatives, neighbors, general public, 

government establishments, visitors, customers, regional 

development agencies, the natural environment, the press, 

pressure groups, civic institutions, etc. (Newcombe, 2003). 

The process of risk assessment and communications is shaped 

with the institutions regulating the conduct of the construction 

industry.   

Varied stakeholder interests (Turner and Muller, 2004), and 

poor communication (Doloi, 2009) are not the only factors 

which could negatively affect the project’s risk management 

and/or outcome. The number of stakeholders involved or 

interested in the project can dramatically increase the 

complexity and uncertainty of the situation. Construction 

stakeholders can be categorized as primary and secondary 

stakeholders. Primary stakeholders include client, consultant, 

and Project Managers who are considered as directly 

connected to the project. While Secondary stakeholders 

include investors, suppliers, employees, sub-contractors, third 

party, banks, governmental authorities, pressure groups, trade 

associations, and communities. Each stakeholder usually has 

different interests and priorities that can place them in conflict 

or disagreements with the project (Karlsen, 2008). 

 

2.6 Procurement implementation arrangement 

Not all forms of procurement method are appropriate for 

particular project types, as client objectives and priorities 

invariably differ (Skitmore and Marsden, 1998). The 

objectives and priorities of a client need to be matched to a 

procurement system. To do this effectively, it is essential that 

the characteristics of various procurement systems and 
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selection methods available are understood by clients and their 

advisors before a procurement method is selected. The 

procurement method chosen will influence the degree of 

integration and collaboration that will take place between 

project team members, particularly the contractor. The greater 

the integration between project members the more likely a 

project is in achieving a successful outcome (Dissanayaka, 

1998). The establishments of an appropriate procurement 

strategy that identifies and prioritises key project objectives as 

well as reflects aspects of risk, and establishes how the process 

will be managed are keys to a successful project outcome (Al-

Bahar and Crandall, 1990). A procurement strategy should be 

developed that balances risk against the project objectives that 

are established at an early stage during project planning. 

 

One of the most important decisions made by any owner 

embarking on a construction project is the choice of the project 

delivery method including how the project will be designed 

and constructed (CMAA, 2012). AIA (2007) defines a project 

delivery method as “the comprehensive process of assigning 

the contractual responsibilities for designing and constructing 

a project”. A project delivery method identifies the primary 

parties taking contractual responsibility for the performance of 

the work (Gransberg, 2013). Understanding these roles, 

relationships, and responsibilities, as defined by the project 

delivery method, is essential for assigning risk ownership. In 

order to select the most appropriate project delivery method 

for the project, owners must develop a number of criteria 

based on the particular project and then compare the 

characteristics of the delivery method, and how they would 

positively affect those criteria. One of the most essential of 

these criteria is the “ability to manage risk effectively and 

exert control over the project” (Ghavamifar and Touran, 

2009). A construction project’s success can be measured by 

how its delivery method controls scope, costs, schedule, and 

quality (Love et al, 1998). Because the project delivery 

method will become the framework for management of the 

project, special consideration must be taken to fit the project 

delivery method to the needs of the project, as well as the risk 

factors that must be addressed. Responsibilities for meeting 

project objectives relating to cost, quality, and time vary with 

each delivery method, and thus each delivery method offers a 

different level of risk to the project team member (AIA, 2007). 

While many risk management processes and tools may be 

successfully applied for the management of risk in any project 

delivery method, some project delivery methods may be better 

suited to the application of risk management processes in 

specific projects. 
 

3.0 CONCLUSION 

Based on the review the study concludes that different project 

dimensions cause significant influence on risk management 

practices. Thus, effective risk management will require 

comprehensive understanding of how each of the discussed 

dimensions affects the achievement of project goals. This 

paper recommends comprehensive evaluation of the influence 

of each of the above dimensions on the probability and 

consequence of risky events in construction project 

performance, and takes appropriate actions earlier on. 
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