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Abstract 

Risk management is a methodology which has become popular in a number of businesses including constructional 

acquaintances. Often companies establish a risk management procedure in their project planning and work for improving the 

performance and increase the profits by folds. By adopting risk management, savings potentials can be realized in construction 

projects. For this cause only project managers as well as real estate developers have taken into consideration of the risk 

management process to be impeccable. Risk is involved in every business and construction industry and there lies no exception 

in whatever way possible. Risk in terms of safety, economy and timely completion are the most important aspects for any project 

to be a successful one and be the best the best in the market. The integration of a risk management system in construction 

projects must be directed to the development of the project and must cover all areas, functions and processes of the project. In 

this, specific importance is attached to the risks in the personnel area especially for enterprises providing superficially qualified 

services, specialized employees which are very much essential for market success and winning. Risk management is a process 

which can be deduced as the identification  of  risks,  assessment  with  qualitatively  and quantitatively handle different types of 

risks,  response  with  a  suitable  method  for  handling risks,  and  then  control  the  risks  by  monitoring. This  study proposes 

to apply the risk management technique which includes well  -  documented procedures  for the one stop solution all types of  

hazards most likely  to  occur during  any  construction  project Lifecycle. To fulfill the objective, literature related to Risk 

Analysis and Risk Management capabilities will be done along with Questionnaire survey and personnel interviews with various 

experts.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Risk in any project can be defined as the negatively poised event affects the project objectives such as time and schedule, cost, 

quality of work. Risk Management is the process of identifying the potential risk associated with risk and responding to those 

risks in order to avoid the project from failure or halt state. Risk in any project is a choice rather than fate. According to the 

characteristic of the construction industry, this has high uncertainty, so many risks will occur during the construction phase and 

or operational building. Constructional risks have been the object of attention because of time and cost over-runs associated with 

construction projects. Risk is present in all the activities in a project; it is only the amount which varies from one activity to 

another. 
The technique of risk management is used in various industries ranging from IT related to business, automotive, industry 

based on pharmaceutical, to the construction sector. Risks along with uncertainties inherent in the industry of construction much 

more than any other industries. Industries now have become more dedicated about applying risk management techniques in their 

project.  However, in respect of construction industry, the same is not used regularly. Risk is one of the integral components of 

any project. All projects contain risks of varying size factors. No project is totally free of risks.  Improper analyzation of risks 

and strategies are untrained to deal, thus project is suspected to failures. 

Development, planning, realization and operating causes’ construction projects to vary. Despite their singularity, cyclic 

processes of these phases can perform as a foundation for the recognition of risks so as to consider project-distinctly and known 

risks much closely. In this, specific importance is attached to the execution and realization phase. In the past damage claims were 

frequently presented subjected to the prerequisite that an actual or rather understand damage or structural losses had occurred, in 

the recesses the claim is increasingly maintained in the case of shortcomings that have not (or yet to be) led to harm or loss of 

structures. The claims for damages for ensuing costs and other pecuniary detriment incurred by the contractor are growing e.g. 

irregular regulations regarding contractual sanctions, collaboration errors in the award of the contract, errors in the examining of 

invoices. 

With context to project, it is the chance for something to happen that will have an impact over the objectives. Loss or gain 

possibilities are included, or variation occurs from a desired or arranged outcome, as an outcome of the uncertainty related with 

following a particular course of action. Thus risk has 2 elements: the likelihood or the probability of something occurring, and 

the consequences or impacts on what it does good management has an integral part of managing risks, and fundamental of 
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achieving good business and outcomes of project and the effective procurement of goods along with services. Risk management 

thus provides a proper way of assessing and trading with future uncertainties. 

Risk Identification in any kind of project is very difficult irrespective of the industry. However, there are various sub classes in 

risk management process that help us to identify different types of risks that are involved in a project. One of the most followed 

ways is to explore the entire project work plan and look for areas of uncertainties and abnormalities. There are many different 

kinds of uncertainties that may develop however one of the most common misconception is that the project would not finish in 

time. It means that whether the project is finished in the stipulated time or not cannot be considered as a risk as it is the impact 

that can be experienced due to inability in handling different kinds of risk involved with the work plan. Few of the most 

important areas of uncertainty are: 

 Failure to understand who the project is for 

 Failure to appoint an executive user responsible for sponsoring the project 

 Failure to appoint a fully qualified and supported project manager 

 Failure to define the objectives of the project 

 Failure to secure commitments from people who are needed to assist with the project 

 Failure to estimate costs accurately 

 Failure to specify very precisely the end users' requirements 

 Failure to provide a good working environment for the project 

 Failure to tie in all the people involved in the project with contracts or Documents of Understanding 

II. METHODOLOGY 

A research project consists of a sequence of steps in order to determine the end results. The best possible way to understand any 

is to find the best literatures and formulate questions based on their findings. This method is to be followed by different research 

design models and several risk management techniques to be implemented. Finally, the entire process is modeled and the results 

accumulated from them are properly analysed and interpreted so to conclude the risk analysis and to further propose ways of 

preventing the risks to get develop throughout the work plan. 
The research method follows certain techniques primarily to collect data from self-completed questionnaires or structured 

interview. The entire thesis is based on qualitative analysis of people working on a project. Risk Management techniques get 

developed with people’s experience and rather come socially instead of being object oriented. In qualitative method, theories are 

generated out of collected data and implemented to bring about immediate changes in the work plan. Moreover, in order to 

understand better the risk management techniques, case studies can be followed which deals with the practical and gives a better 

physical correlation of different risk management techniques. Case studies can be done to make the project more objective and 

application oriented. The risk management techniques utilized in different kinds of industries are different and they are unique in 

some way based on their usage. However, the basis of any risk management technique is very basic and theoretical in nature. 
Moreover, to formulate a theory on avoiding risks in any project, collection of different kinds of data’s could be made based 

on certain interviews with experienced and objective oriented personals of the organization. The interview is a very vital tool and 

is very much focussed but at times it can be manipulative if the interview is sessioned with the wrong personal of the team. There 

are various types of interview sessions out of which semi structured or structured are the most followed kinds. The best way to 

get the best results out of different interview sessions is to set different questions for different personals of the organization or set 

randomness while inquiring the answers to a set of specific questions. 

Thus, the entire methodology can be listed as follows: 

 Study of literature related to Risk Analysis and Risk Management capabilities. 

 Preparation of Questionnaire. 

 Questionnaire survey and personnel interviews with various experts. 

 Analysing the Questionnaire. 

 Qualitative analysis of data obtained and to identify the root cause. 

 Remedial measures to be suggested and the present data to be recorded for future reference. 

 Conclusions, recommendations and suggestions for future study. 

III. DATA COLLECTION 

Data sets can be collected from different sources. The best possible way to do so is to collect data from literatures written by 

professionals with years of experience in the field of study or from reference books which can be standardised based on their 

usage worldwide. This provides us better ways to formulate any risk management tasks depending on the application for which it 

is to be designed. 
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IV. CASE STUDY AND INTERVIEWS 

There are several methods in which the questionnaire surveys can be planned and implemented to have the best results from it 

and get the most successful results as a conclusion. We can take the construction of a school as a case study for our importance. 

In this case, different parties who are involved in the construction process of the school can be communicated and interacted with 

in order to get an idea of different kinds of risk that co-exist or may arise during the project phase. These parties were personals 

involved in the project work with different designations which included engineers, architect, client, final users and project 

managers. There was a set of questions being developed based on the knowledge of different persons whether or not they are 

having any knowledge on Risk management tasks and to understand the extent of risk management ways that are being followed 

by the construction company from past. 

The questions they had to faced was based on their general knowledge of the organizational strategies which were followed 

strictly in order to get a proper idea of how much the personals involved in the project were acquainted with risk management 

system of the organization. They were inquired to verify different kinds of risks based on their experience and were told to scale 

down the risk factors in a scale varying from 0 to 1. 

From the result sets that have been collected after proper screening of various interview sessions, the entire risks that has been 

severely mentioned and scaled by everyone was taken into the highest priority and risk analysis can be done so as to propose a 

way to counter these risks based on their impact on the project work plan. 

However, there may be certain limitations to this method as the questionnaire survey was done at the initial stage of the project 

and results may vary as the project develops and new risks may arise throughout the work plan. 

For this project, similar kind of questionnaire survey was done and based on their results certain risk analysis, risk recovery 

and risk control strategies were proposed. In our method of conducting the survey, we can propose the entire project in two 

stages of question sets. The first question set is designed to see the how much the persons involved in the project know about 

their organization in which they are working and included different types of questions involving the type of company, experience 

they had in the past and value of their role in the project work. There are many other questions that can be developed in order to 

better understand any person at an individual level. This stage gives us a better idea on different kinds of risks that may arise at 

an individual and enables us to prepare that person in a better way and to make him almost risk free in the future. This stage 

highlights different organization prospects also as it highlights the financial condition and also the stature of the company in the 

market. 

The second part is more project oriented and gives us a qualitative analysis of the project to be done. They are involved in 

knowing the individual levels of risk factors that may arise in an individual’s mind based on their experience and also allows 

them to rate their concerns in a scale varying from 0 to 1 with 1 being the most harmful factor. With the knowledge of these risk 

factors, proper care must be taken to define a risk management technique which eliminates all these back drops and gives much 

more productive as well as qualitative output. 

V. RISK – IDENTIFICATION AND CLASSIFICATION 

The different types of risk that may develop in any construction project may be classified as follows: 

 Financial Risks: These can be listed as below 

 Increased material cost 

 Low market demand 

 Exchange rate fluctuation 

 Payment delays 

 Improper estimation 

 Taxes 

 Management/Organizational Risks: These are listed as below 

 Contractual Relations 

 Contractor’s Experience 

 Attitudes of Participants 

 Inexperienced Work force 

 Communication 

 Physical Risks 

 Damage to structure 

 Damage to equipment 

 Labour injuries 

 Equipment and material fire and theft 
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 Technical Risks 

 Incomplete design 

 Inadequate specification 

 Inadequate site investigation 

 Change in scope 

 Construction procedures 

 Insufficient resource library 

 Construction Risks 

 Labour Productivity 

 Labour Disputes 

 Site Condition 

 Equipment failures 

 Design changes 

 Too high quality standards 

VI. NEW TECHNOLOGY 

 Socio Political Risks 

 Changes in laws and regulations 

 Pollution and safety rules 

 Bribery or Corruption 

 Language or Cultural barrier 

 Law and order 

 War and civil disorder 

 Requirement for permits and approvals 

 Environmental Risks 

 Natural Disasters 

 Weather implications 

 
Fig. 1: Research Methodology 

VII.  RISK – ASSESSMENT 

The assessment can be carried out in two possible ways – first is the qualitative method and second is the quantitative method. 
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Fig. 2: Risk - Assessment 

 Qualitative Method 

Under this, the identified and classified risk is assigned a Risk Priority Number based on the impact and probability of occurring. 

The different classified risk are tabled and assigned a Risk Priority Number. Higher RPN determines the risk to be more 

immediate and aggressive in nature whiles as the value of RPN decreases the impact and also the frequency of occurrence of 

those risks decreases. In the above table, there are four categories risks that are been classifies precisely into 4 classes. These are: 

1) Risk with PI=9: Requires the highest attention and are catastrophic in nature 

2) Risk with PI=6: Requires good amount of attention 

3) Risk with PI=3, 4: Requires less attention and can be considered subtle when compared with risks with PI=9 and 6. 

4) Risk with PI=1, 2: Requires minimal attention and can be neglected sometimes 

 Quantitative Method 

Some of the quantitative methods used in risk analysis under a risk management system are as follows: 

 Sensitivity Analysis 

In this type of analysis, study is made to understand the sensitiveness of different risks stated in the designed risk model. In this 

study, one risk factor is considered at a time and change significantly to understand the change caused to the entire project work. 

Based on the sensitivity of a risk, it is further classified as – very sensitive, sensitive and less sensitive. 

 Scenario Analysis 

This gives us the impact of different scenarios of the project and helps us to determine the most hazardous condition or scenario. 

 Monte Carlo Simulation 

This is a probabilistic analysis carried out to understand the impact of different uncertainties on the objectives of the project. It 

can easily quantify the level of uncertainty and risks on project budget and schedule. It is randomly run on the entire model with 

different risk factors and this uses three point estimate as most likely, worst case and best case duration. 

 Decision Trees 

In this method, the entire risk is classified based on the intensity and can easily segregate the data that has been collected based 

on risk types. 

VIII. RISK – RESPONSE PLANNING 

Few of the most common techniques in providing a response to any type of risk are as follows: 

1) Risk Avoidance 

2) Risk transfer 

3) Risk Mitigation or Reduction 

4) Risk Exploit 

5) Risk Share 

6) Risk Enhance 

7) Risk Acceptance 

8) Contingency Plan 

IX. RISK – CONTROL 

Under risk control various schemes and responses developed in order to modify the developed risk are continuously monitored 

and are scanned for their effectiveness and are documented for future references in similar projects under the same organization. 
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X. RESULTS AND DISCUSSIONS 

In our problem statement, we will be considering a Flyover construction process (in India) as a case study and will try to sort out 

all the possible risks that may be developed while modelling the flyover construction process physically. In this study, we will 

try to identify, classify various risks from given set of contractual documents of construction projects and perform a qualitative 

risk analysis and thereby suggests methods to mitigate the developed risks so as to optimize the process and bring considerable 

changes in the result set. 
Risk management process is applied to the above mentioned problem and all the risk will be classified and treated in the 

following classes as mentioned below: 

 Risk Identification and Classification 

 Risk Assessment 

 Risk Response 

 Risk Control 

 Risk Identification and Classification 

To identify and classify the risk in the project, we will try to first identify the risk based on collected data from literatures and 

also based on questionnaire survey on different parties who are involved in the construction phases of the flyover. The most 

crucial part of this stage is to collect data from past literatures and for this reference, a set of contractual documents involved in 

construction process in India is considered and referred. The table below mentions the referred contractual documents for the 

construction of flyover as per Govt. of India policies and must be considerably completed for smooth implementation of the 

work plan. 

XI. CONCLUSIONS 

On the basis of Survey done to determine the risk factors, this project work has systematically examined major risks affecting the 

infrastructure project. In this paper qualitative risk analysis technique provides an effective insight and thus provides us with a 

crystal clear idea of the risks involved in infrastructure construction in India to somewhat level. The contract documents are used 

as a tool to determine and control (manage) risk by allocating risks to various agencies through various contracts. To minimize 

the chances of failure or the project work failing to perform i.e. showing under-performance, risk management policy must be 

implemented and evaluated at regular intervals of the work plan for any project especially in India. This study provides useful 

references to any infrastructure construction projects in India. 
It is concluded that clients, designers, contractors and government bodies must work cooperatively from the feasibility phase 

onward to address potential risks in time. The analysis and findings in this paper also present valuable data for the Indian 

government and local construction agencies to have an in-depth understanding of the risk environment in construction in Pune 

city of India. Such understanding is very important for implementing further effective measures to ensure the right direction of 

future development to construction professionals. 

XII. FUTURE SCOPE 

Further research work can be developed in this area and can be utilized to develop a generic risk management model for 

construction industry at both national and international level. Such a management model can help contractors in the correct 

identification and classification of risk as either controllable or uncontrollable. It can also help them in the correct measurement 

of impacts of risks and probabilities of risk occurrence. In addition to this, the model could also help the contractors in deciding 

under different circumstances when to avoid risks, retain them, try to reduce them by taking preventive steps or transfer them to 

a third party which could handle them in a better manner. Such a model will definitely lead to an increase in profitability and 

help the companies, employing it, in maintaining a competitive advantage. 
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