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The construction industries consistently suffer from poor project performance due to lack of formalized risk management proce

Construction projects are initiated in complex and dynamic environments resulting in circumstances of high uncertainty and r
are compounded by demanding time and cost constrains. The methodology in this study relies largely on the survey questionnair
collected from the various multi - project construction site engineers, contractors and project managers of d
interviews. This research seeks to identify the risk factors that affect the performance of construction projects and to deve
management framework by analyzing the risk factors with appropriate tools & techniques.  It is fo
system reduces the risk that arise in the construction of project, time and cost.
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INTRODUCTION 
 

The construction industry is renowned as a high
risk industry. Construction projects involve complex, 
time consuming design and construction processes 
are characterized by unforeseen circumstances 
The construction industry in particular has been slow 
to realise the potential benefits of risk management 
[2].  Construction projects involve 
time and capital, so effective construction project 
risk management skills are required
are to be completed within the established timeline to 
meet cost limitations and quality requirements. 
construction project is viewed as a complex sequence 
of activities to deliver clearly defined objectives 
Presently construction represents one of the most 
relevant sectors of the Indian economy. Completing 
projects faster than the normal duration is always 
challenging task to the management as it often 
demands many paradigm shifts.Construction risks 
differ among various countries as the ec
political, social and cultural conditions are different. 
The management of risk is greatly influenced by
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ABSTRACT 

The construction industries consistently suffer from poor project performance due to lack of formalized risk management proce
Construction projects are initiated in complex and dynamic environments resulting in circumstances of high uncertainty and r
are compounded by demanding time and cost constrains. The methodology in this study relies largely on the survey questionnair

project construction site engineers, contractors and project managers of d
interviews. This research seeks to identify the risk factors that affect the performance of construction projects and to deve
management framework by analyzing the risk factors with appropriate tools & techniques.  It is found that the 
system reduces the risk that arise in the construction of project, time and cost. 

Design and Build , Multi - Project Construction, Risk Management, Questionnaire,

The construction industry is renowned as a high-
risk industry. Construction projects involve complex, 
time consuming design and construction processes 

characterized by unforeseen circumstances [1]. 
The construction industry in particular has been slow 
to realise the potential benefits of risk management 

Construction projects involve in great deal of 
time and capital, so effective construction project 
risk management skills are required if the projects 
are to be completed within the established timeline to 
meet cost limitations and quality requirements. A 
construction project is viewed as a complex sequence 
of activities to deliver clearly defined objectives [3]. 

ts one of the most 
relevant sectors of the Indian economy. Completing 
projects faster than the normal duration is always 
challenging task to the management as it often 

Construction risks 
countries as the economic, 

political, social and cultural conditions are different. 
The management of risk is greatly influenced by the 

uniqueness of the construction industry in a specific 
country [4].No construction project is risk
is manageable, diminishable, t
acceptable but not ignorable 
everywhere especially in construction projects. The 
activities that are present in the construction 
industries could result in fatal injuries, financial 
disasters, disruption and delayed operation, etc., Risk 
can be transferred, shared, ac
minimized but cannot be ignored 
risks are initiated inside the project while external 
risks are due to the project enviro
are divided according to the party who might be the 
originator of risk events such as
contractor, etc. External risks are 
macro level [11]. The method incorporated in this 
research includes literature review, questionnaire 
surveys and interviews. The encountered risk factors 
were compiled and placed in the right sequence. 
 
II. Risk Management: 
2.1 Risk Management: 
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The construction industries consistently suffer from poor project performance due to lack of formalized risk management procedures. 
Construction projects are initiated in complex and dynamic environments resulting in circumstances of high uncertainty and risk, which 
are compounded by demanding time and cost constrains. The methodology in this study relies largely on the survey questionnaire that was 

project construction site engineers, contractors and project managers of different sizes through 
interviews. This research seeks to identify the risk factors that affect the performance of construction projects and to develop a risk 

und that the use of design and build 

Project Construction, Risk Management, Questionnaire,  

uniqueness of the construction industry in a specific 
No construction project is risk-free. Risk 

is manageable, diminishable, transferable or 
acceptable but not ignorable [5]. Risk is inherent 
everywhere especially in construction projects. The 
activities that are present in the construction 
industries could result in fatal injuries, financial 
disasters, disruption and delayed operation, etc., Risk 
can be transferred, shared, accepted, managed or 
minimized but cannot be ignored [6]. The internal 

re initiated inside the project while external 
due to the project environment Internal risks 

divided according to the party who might be the 
such as owner, designer, 

r, etc. External risks are initiated at the 
method incorporated in this 

literature review, questionnaire 
surveys and interviews. The encountered risk factors 
were compiled and placed in the right sequence.  
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Risk management may be described as “a 
systematic way of looking at areas of risk and 
consciously determining how each should be treated. 
It is a management tool that aims at identifying 
sources of risk and uncertainty, determining their 
impact, and developing appropriate management 
responses” [7]. Risk management is an important 
part of the decision-making process in construction 
[8], and now widely accepted as a vital tool in the 
management of projects [9]. The effective risk 
management has become a major problem that 
confronts the industry. The success of a project-
management exercise depends very much on the 
efficient and effective management of the risks 
involved [2].Project risk management includes the 
processes concerned with identifying, analyzing, and 
responding to project risk. It includes maximizing the 
results of positive events and minimizing the 
consequences of adverse events. Figure 1 shows the 
three major processes of project risk management 
include Risk Identification, Risk Quantification, Risk 
Response Development and Control.  

 
 

 
 

 
 
Fig. 1:Process of Risk Management 

 
Risk management is applied to establish 

necessary guidelines and to obtain key indices for 
successful design and build projects for contractor to 
follow. 
 
2.2 Design/Build: 

Design/build is the oldest approach that is 
regarded as a new and alternative delivery method. 
Design–build concept works best when the owner is 
knowledgeable, vigilant and participates actively in 
project activities in all its phases from design 
development through construction and 
commissioning.Even though design/build has many 
advantages, it is not appropriate for every owner or 
every project.   Design and build is a procurement 
method where one entity or consortium is 
contractually responsible for both the design and 
construction of a project [10].Design/build is 
becoming increasingly popular in both the public and 
private sectors. It furnishes the owner with a single 
point of responsibility for costs and delays associated 
with both design and construction problems. Owners 
choose design/build on both simple and complex 
projects for many reasons. Two of the major goals in 
using design/build project delivery are seeking to 

accelerate the schedule and encourage innovative 
design solutions [9].Design/build project delivery 
method brings various design disciplines and 
construction together, and this is supposed to 
minimize incidents of re-works that result in cost and 
time savings for the owner [11]. The performance of 
an enhanced design/build project is based on the 
criteria of time, cost, quality, functional and safety 
requirements. However, if the design/build project is 
a lump-sum contract, these criteria may not be the 
concerns of the owner because they have already 
been determined in advance [12].Using the 
design/build method of contracting, one entity 
performs both architecture/engineering and 
construction under a single contract with the owner. 
It is not a new project-delivery method, but its 
popularity has been gaining substantially over the 
last 10 years [13].  
 
2.3. Time and Cost: 

Time is defined as the degree to which the 
general conditions promote the completion of a 
project within the allocated duration [14].  It can be 
measured by time overrun [15], construction time 
[12] and speed of construction [24]. It is consistent 
with the measurement of time overrun [16]. Cost is 
defined as the degree to which the general conditions 
promote the completion of a project within the 
estimated budget [14]. It can be measured by cost 
over-run [15] and unit cost [3].  It is consistent with 
the measurement of cost overrun [16]. While the 
success criteria may be similar, the authors believe 
that the list of criteria should not be so restricted, and 
therefore a more comprehensive list incorporating 
those success criteria in general will form the 
assessment framework for research. This framework 
adopts the view of that project success criteria 
change with respect to time.The criteria of time and 
cost are always viewed from three perspectives—
those of the owner, designer, and contractor—as 
important considerations where certainty of project 
delivery time and project cost are the most desirable 
success outcomes of the design/build project delivery 
[12]. 
 
2.4. Various Factors of Risk: 

Risks were prioritized according to their 
significance of influences on typical project 
objectives in terms of cost, time, quality, safety and 
environmental sustainability, and then scrutinized 
from a joint perspective of project stakeholders and 
life cycle. Risk identification is the first step of risk 
management process, in which potential risks 
associated with a construction project are identified. 
As an integrative part of risk identification, risk 
classification attempts to structure the diverse risks 
affecting a construction project [17]. Many 
approaches have been suggested in the literature for 
classifying risks.  Three ways of classifying risk was 
suggested by identifying the consequence, type and 

Risk Management 

Risk 
Identification 

Risk Risk Response 

Qualitative Quantitative 
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impact of risk [2].Construction risks differ among 
various countries as the economic, political, social 
and cultural conditions are different. The 
management of risk is greatly influenced by the 
uniqueness of the construction industry in a specific 
country [13]. Risks were into four subsets: 
environment, industry, client and project [3]. Major 
risks accounting for project delay were identified and 
ranked based on a questionnaire survey with industry 
practitioners [13]. Shen also proposed risk 
management actions to cope with these risks and 
validated their effectiveness through individual 
interview surveys. Based on a comprehensive 
assessment of the likelihood of occurrence and their 
impacts on the project objectives twenty major risk 
factors were identified [19]. The major risk factors 
influencing the upper three classes of the Jordanian 
construction industry companies undertaking the 
majority of the projects were investigated 
elsewhere[20]. Figure 2.  Depicts the types of 
risk”.15 risks concerned with project cost were 
proposed and were divided into three groups: 
resources factors, management factors and parent 
factors [22]. Through a case study on the West Rail 
Project of Hong Kong, Chen found that “price 
escalation of material” pertaining to resource factors, 
“inaccurate cost budget” and “supplier or 
subcontractors’ default” pertaining to management 
factors, and “excessive interface on project 
management” pertaining to parent factors are the 
most significant risks involved in the project. 

 
 

 
 
 
 

Fig. 2: Types of Risk 
 
A survey to examine the elements of poor 

construction safety management in China was 
conducted to identify the main factors affecting 
safety performance including “poor safety awareness 
of top management”, “lack of training”, “poor safety 
awareness of project managers”, “reluctance to input 
resources to safety” and “reckless operation [13]. 
 
III. Methodology: 
3.1. Research Methodology: 

The data of risks involved in time and costs are 
collected and analysis of the cause will be recorded. 
Further structured questionnaire related to these 
parameters of time and cost will be given to clients, 
consultants and contracts handling projects of similar 

nature. These feedbacks are compared with previous 
projects’s personal data and solutions for the risks 
are derived.The results of the studies will be applied 
and tested in the upcoming bridge projects for the 
confirmation of study results. Any correction after 
practical checking will be reported with final 
conclusions on management of risk on time and cost 
of multiple design/build bridge projects in 
Tamilnadu. 
 
3.2. Data collection: 

The methodology of this study relies largely on 
the survey questionnaire which will be collected 
from the various multi project construction 
contractors and project manager of different sizes by 
mail or by personnel meeting. A thorough literature 
review was initially conducted to identify the risk 
factors that affect the performance of construction 
industry as a whole. The data are collected from 
multi - project construction site engineers, 
contractors and project managers through personal 
interviews.This study has adopted the more general 
and broad definition of risk as presented by [23] on 
china’s construction joint ventures and more risk 
factors from other literature. Also some interviews 
with industrial practitioners were conducted to 
produce to check of questionnaires. 
 
3.3. Questionnaire Structure and Design: 

The questionnaire was tested with a pilot survey 
for clarity, ease of use, value of the information that 
could be gathered. The questionnaire survey is 
divided into twelve sections. The first section 
consists of general information like type of company, 
experience, value of their project etc., and the rest 
sections consists of the construction risk factors for 
evaluation. The structure of Questionnaire Survey is 
shown in Figure 3. 

 
 
 
 
 
 
 
 
 
 
 
 
Questionnaire Survey 

 
 
Fig. 3: Structure of 

 
A Likert scale of 1-5 was used in the 

questionnaire. A Likert scale is a type of 
psychometric response scale questionnaire, and is the 
most widely used scale in survey research. When 
responding to a Likert questionnaire item, 

Types of Risk 

Financial Legal Technical Management 

Market Policy & Political Technical Management 

Site Key risk related to Time, Cost & Quality 

Questionnaire Survey 

Section 1      
General 
information 

Section 2 Financial Risk 
Section 3 Legal Risk 
Section 4 Technical Risk 
Section 5 Management Risk 
Section 6 Market Risk 
Section 7 Policy & Political Risk 
Section 8 Environmental Risk 
Section 9 Site Risk 
Section 10 Social Risk 
Section 11 Key Risk related to 
time, cost & quality 
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respondents specify their level of agreement to a 
statement. The scale is named after Rensis Likert, 
who published a report describing its use. The 
respondents were required to indicate the relative 
critically/effectiveness of each of the probability of 
risk factors and their impact to the management. 

 
IV. Analysis and Discussion: 

Totally for 100 companies the questionnaire 
were given, out of which ninety five had an effective 
reply. Thus the response rate is 95% which is 
considered a good response in this type of survey. 
All the questionnaire survey was done from project 
manager, site engineer or contractor of the project. 
Sub-contractor related problems, time constraint, and 
increase in inflation were the major problems 
concerned with the construction companies. The full 
results were shown in the Table 1.As far as the 
contractor is concerned shortage of skilful workers 
has the maximum risk rating and other risks which 
have maximum risk rating are time constraint, sub-
contractor related problems, project delay, improper 
verification of contract documents, and competition 
from other companies. For the construction 
companies, time constraint has the maximum risk 
rating and other risks which have maximum risk 
rating shortage of skilful workers, project delay, and 
errors in design drawings, improper project planning 
and budgeting, and loss due to fluctuation of inflation 
rate. The least risk rating is environmental risk, 
social risk, relation with government departments, 
local protectionism and industrial disputes and 
problem from near project. Inflation rate is very high 
in India and increasing proportionately with time, 
this causes the increase in prices of materials like 
cement, steel which inturn causes financial risk to the 
land developers and construction firms. Banks have 
also raised their interest rates for the loan given by 
them; this has affected the residential construction 
market hugely. Thus the financial part of risk is very 
is very high than any other risk. 

Shortage of skilful workers is the major risk 
faced by almost all the companies. This is because; 
the skilled workers are migrating between companies 

very often due to high demand in the market. And 
also huge vacuum is created by the workers who 
move to Middle East countries where they are 
offered very high packages when compared to India. 
In some companies the problem of frequent design 
changes occur in wish, initial design errors, faulty 
construction etc. To overcome these design should 
revised properly and use of design specialist could 
solve the problem. Competition from other 
companies constitutes major problem to the small & 
medium sized companies. Due to the policy of the 
Indian government that 100% FDI is allowed in the 
construction sector which allowed foreign companies 
to enter the market, created a stiff competition to the 
local companies both technically and financially. 
Material shortage & steep increase in its price have 
also affected the construction industry. Since 
construction sector are in the bottom side, 
construction companies are in move to make profit as 
soon as possible in current wave itself; but this 
creates tremendous pressure to the workers to 
complete the project in a very short span. Sub-
contractor related risks are also high, since most of 
the sub contractors are not able to meet the standards 
of the main contractor and the client due their size of 
work. Delay in the project is looped with various 
others factors and risks directly or indirectly. Legal 
risk in India is not much, but if the contract legal 
problem arises then settlement dispute takes time & 
money. Nowadays arbitration clause has made in 
most of the big projects, but small project don’t 
involve this clause in the agreement itself. The 
implementation of court directive is not proper. This 
is always present but varies different states to states. 
But as far as Tamilnadu is concerned there is no 
substantial political risk, the party of the government 
changes the policy of the government has been 
changed but has improved very much. Changing 
social relationships and forced cultural changes of 
linear projects, like pipe lines are destabilizing local 
support and long term operability conditions. 
Resettlement of people is the major risk factor in 
social risk. 

 
Table 1: Overall Ranking of Risk 

Sub Risk Mean Standard Deviation T-test 
Shortage of skilful workers 4.56 3.59 3.46 
Time constraint 4.10 4.56 3.34 
Sub-contractor related problems 3.92 5.70 1.16 
Project delay 3.92 6.37 1.95 
Improper verification of contract documents 3.81 3.58 4.03 
Competition from other companies 3.49 6.29 2.51 
Improper project planning and budgeting 3.23 2.90 1.56 
Increase of materials price 3.05 4.71 1.34 
Loss due to fluctuation of inflation rate 3.03 3.43 3.78 
Poor communication between clients 3.01 4.45 2.64 
Loss due to fluctuation of interest rate 2.97 6.15 3.52 
Increase of labour costs 2.93 6.86 3.45 
Materials shortage 2.92 4.80 3.32 
Internal project organization structure 2.91 4.17 4.21 
Breach of contract by project partner 2.89 1.97 3.46 
Improper project feasibility study 2.84 5.05 3.46 
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Unknown site conditions 2.81 2.30 2.64 
Improper project organization 2.77 3.97 2.64 
Loss due to rise in fuel prices 2.73 5.98 3.46 
Design changes 2.72 3.74 2.64 

 
Conclusion: 

As far as India is concerned risk management is 
still a new word in the construction field and this 
should be changed as soon as possible. With the 
assistance of a practical survey, this research has 
systematically examined major risks affecting the 
construction industry. These findings are very 
important for implementing further effective 
measures to ensure the right direction of future 
development.Shortage of skilful labour is the major 
risk faced by almost all companies, this happens 
because of migrating between companies and also to 
other countries due to demand. Time constraint can 
be rectified by proper scheduling, sometimes 
companies creates tremendous pressure to the 
workers to complete the project in a very short span. 
Financial part of the risk is a global phenomena and 
this risk should be handled carefully using financial 
consultants since this cannot be handled by engineers 
alone. It is better to involve a risk consultant in a 
project. 
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