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Introduction

The main object of this report is to produce an introduction  to risk management which is an important issue accompanying with any project either in construction or in other industrial fields. This includes presenting the ideas in brief and giving examples when it is necessary . It represent a first step to make full understanding to this topic . Risk  results usually from the uncertainty of the events of future .This means the possibility  of occurrence of damage or lost . Uncertainty is involved everywhere within any project , in all  activities  and hence the risk is involved in the same manner . Possibility of increasing of the cost of some items is a kind of risk as well as possibility of collapse of the whole structure . This reflects that the risk is a fact that cannot be avoided completely and so its impacts. In the same time it is very important for any project to be successful to consider all risks and plan to minimize their impacts. There are three factors to be studied regarding risks : its possibility to occur , time of occurrence and the negative  impact results from its expected occurrence . The negative impact may take place in cost , schedule or in the performance . If the probability of risk occurrence multiplied by the magnitude of its impact the result is the severity of the risk . Severity means to what degree  the risk is serious . It is very important for project managers to make effective knowledge about risks arising in their projects and so they need to set a suitable system for managing risks   .                                                                                                              

Risk and Hazard 

It is essential to distinguish here between risk and hazard . Hazard means that something has a potential to do harm or cause a loss , on the other hand risk results usually from hazardous things but the degree of risk from the hazard depends also on the circumstances . For example petrol is a hazardous material but the risk from it depends on its nature , the way by which it is used and controlled , people who exposed and what has been done regarding the situation . It is seen hence that risk can be reduced to acceptable levels by the quality of risk management applied while hazard is a property which is still potential in the material .  [1]                                                                                                     
Dealing with Risks                                                                                                               
Those who work in managing projects must realize  and accept that risk is involved  in any project. Managers usually deal with risks  in two ways : the first is  risk management which is a protective way including analysis of the  future events to identify expected  risks and then take measures to reduce their probability or reduce their impacts . The second way in dealing with risk is simply the  crises management . It is clear that it is a reactive way and it is usually limited and restricted by events occurred. Naturally some of risks may be critical and others may be at lower levels regarding the  importance of risk and its impact on the performance of the project as whole or as individual activities .  Examples of critical risks  are those inherent in technology, manufacturing and logistic issues. However it is important to recognize that risks may be found in all areas of the project and in an interrelated manner and this make  risk management includes integrated tools and human  issues.

Risk Management Process

There are different  approaches to organize risk  management activities . Every organization may adopt its owner type in this process according to the boundary conditions involved  and many other factors . Figure (1) explain a common approach  being used widely . There will be variations in different ways and  certain characteristics so that  the process has to be successful .                                                                                 

                                                                                                                                                            

                                    Figure (1) , Risk Management  Process 

From the figure it is seen that Risk Management  Process can be planned and then executed in such a way that all of developers , users , owners and stockholders work together as a team . Reassessment may be done during process according to results and expected new conditions . During  planning stage managers must put measures or criteria corresponding to each item from the view point  of cost , time scheduling and performance  for being successful. These must be obvious and include suitable tolerances for taking various conditions in consideration . Monitoring the effectiveness of Risk Management  , in turn , need a suitable set of measuring .This results in effective system for evaluation which can be followed continuously . Furthermore , all aspects involved should be documented and it is essential to recognize that the communication and feedback  is an integral parts of the  Risk Management  Process . Figure (2) explains an example of  Risk Management  Process . [1]
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                        Figure (2) Risk Management  Process example 

Feedback

Feedback is a term that is existing in many process of planning .It is not merely  a row that appears in a diagram representing some link between two or more steps. Feedback means that the plan of  process is in fact an iterative one . It makes clear to everyone in management staff that the work of their planning will not finished until the project reach its required and desired end . For example the feedback loop from monitoring to planning step means that all activities should be evaluated and perhaps redone according to actual results . [2]

Risk Planning 

Risk Planning means how to deal with risks. This includes developing a protective strategy with documentation and may be summarized as follows :

· Set an organization to take part in the risk management process.

· Identify and analyze risks.

· Develop risk-handling plans.

· Monitoring or tracking risk areas.

· Assigning resources to deal with risks.

Risk Assessment

Risk Assessment includes  two steps : risk identification and risk analysis. Risk identification is actually an early activity in the planning phase and it is continues throughout the life of the project. Many  methods are used to identify risks , some of them are : 

·  Brainstorming.

·  Inputs from project owners.

·  Reviews of data.

·  Questionnaires 

·  Interviews.

·  Analysis of the Work Breakdown Structure (WBS).

·  Analysis of historical data.

Risk Statement 

In identifying a risk it is important to formulate  a clear statement consisting of three components: Condition (what risk involved) ,  Consequence (Negative outcomes) and Context ( Additional information) . Here is an example of a risk statement :

·   Condition

Changes in the requirements of customers  in the design phase when requirements have been baselined .

·  Consequence   

Changes may elongate design cycle( reduce available time). Probability & Impact are : 80%. $2 million.

· Context 

Mitigation Actions should be : Who, what, and when?
Risk Analysis

Risk Analysis is the second half of risk assessment process . It aims to reach to a clear a list of risks rated and prioritized according to their probability of occurrence, severity of impact, and relationship to other risk areas .This is made by  the  process of examining each risk to explain the risk description, isolating the cause, assigning the probability of occurrence, and determining the nature and impact of possible effects.

Risk Rating

After definition  of risk , with its probability of occurrence and consequences assigned, the risk can be rated as to its severity. This makes possible  prioritizing risks and deciding what level of resources needed. There are several modeling ways which enable analysts to determine a level of risk severity. This takes place together   with determining  probability levels and levels of consequences. One modeling of risk rating made as follows : [1]

Probability :

· a     =      likelihood    =     Risk Will Happen

· b     =      Minimal      =     Remote

· c     =      Small           =      Unlikely

· d    =       Probable    =       Likely

· e    =       Large          =       Highly Likely

· f     =      Significant   =       Near Certainty
Impact :

· H  =  High   =  Significant impact on cost , schedule, performance.       Significant            action required. High priority.

· M   =    Moderate  = Some impact. Special action may be required. Additional management attention  may be needed.

· L   =     Low     =    Minimum impact. Normal oversight needed to ensure that risk remains low.

Consequence :

· Level   ( 1 )  = Technical Performance :Minimal or No Impact

                                   Schedule : Acceptable with Some Reduction in Margin

                             Cost    :      Minimal or None

· Level  ( 2 )  = Technical Performance : Acceptable with Some Reduction

                         Schedule : Additional Resources Required

                             Cost    :   < 5%

· Level  ( 3 )  = Technical Performance : Acceptable with Significant Reduction 

                               Schedule : Minor Slip in Key Milestone

                         Cost          :       5 - 7%

· Level ( 4 )  = Technical Performance : Acceptable – No Remaining Margin

                                Schedule : Major Slip in Key Milestone

                          Cost          :       7 - 10%

· Level ( 5 )  = Technical Performance : Unacceptable

                                Schedule : Cannot Achieve Key Team of Project Milestone
                         Cost          :       > 10%

This rating is always arranged  in a matrix model as shown in figure (3) below :

                                             Levels of consequence 

	
	1
	2
	3
	4
	5

	a
	L
	L
	L
	L
	M

	b
	L
	L
	L
	M
	M

	c
	L
	L
	M
	M
	H

	d
	L
	M
	M
	H
	H

	e
	M
	M
	H
	H
	H


                              Figure (3) Matrix model for risk rating

Risk Handling

Risk handling means basically  identifying , evaluating , selecting , and implementing  decisions  in order to minimize risks and risk impacts , as shown in Figure (4). There are two approaches .  The first is to try to  reduce risk itself. This usually involves a change in current conditions and so in the probability of occurrence. The second approach, where risk probability is high , is to try to reduce the negative impact to the project . Here are two examples each one belongs to one approach from the two mentioned . [1]

· Improving maintenance  for a set of machines will reduce the risk of breakdown . This is the first approach. 

· Providing a back up machine will reduce the impact of the breakdown whenever occurs .This is the second .

The following requirements are very important to make this stage of Risk Management to be successful : [2]

· Support of senior management

· Develop policy and framework for managing risks

· Set a plan for communication

· Continuous review and monitoring

· Collect information as many as possible 


                                           

                                       Figure (4) , Risk Handling Process

Monitoring

In this process ,  tracking of risks and the effectiveness of risk is made in a continuously manner so that conditions not get out of control. Managers need for doing that to accurate data , clear understanding of the risks and risk handling Continual monitoring also enables the identification of new risks that may become apparent over time. It also discovers the interrelationships between various risks. The monitoring process provides feedback into all other activities to improve the ongoing, iterative risk management  process for the current and future projects.

 Documentation
Risk documentation is necessary for  projects . These include current and future projects . Documentation consists of all information regarding risk management plans, assessments, and handling. It also includes recording the results of risk management activities, providing a knowledge base for better risk management in later stages of the project and in other projects. This leads to good contributions in building up the knowledge in this important field . [2] 

Conclusions

From preceding sections necessity  is well recognized of risk management  for any project  as well as the need  to  systematic process for planning and controlling . However two important points should be noted carefully 

· It is impossible to identify all risks and  it is dangerous to believe in that all risks are taken under plan or control . Managers always expect unexpected things . But in the same time managing of risk can help . Without this managing process worst results already exist .

· Same as  feeling with  quality , feeling with risk is more important than merely taking  systematic activities . Managers should think as  if the risks are real. Moreover , managing risk make usually an added value that is benefit more than its cost.
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