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1. Give short answers for the following questions: (16)

i. Which processes are involved in project risk management?
The six processes involved in project risk management are as follow:

· Risk Management Planning.
· Risk Identification.
· Qualitative Risk Analysis.
· Quantitative Risk Analysis.
· Risk response planning.
· Risk monitoring and control.

ii. Define the term ‘risk holder’s tolerance’.
[bookmark: _GoBack]Risk holder’s tolerance:
The amount of risk that an investor/stakeholder is comfortable taking, or the degree of uncertainty that an investor is able to handle. This then impacts the level of investment that the stakeholder is willing to make on the project.

iii. What is risk identification?
Risk identification is the process of identifying the risks and then documenting how their presence may affect the project.
The results of risk identification are normally documented in a risk register, which includes a list of identified risks along with their sources, potential risk responses, and risk categories. This information is used for risk analysis, which in turn will support creating risk responses. Identified risks can also be represented in a risk breakdown structure; which is a hierarchical structure used to categorise potential project risks by source.
Though the major work on risk identification is usually done in the beginning of a project, risk identification is an iterative process and new risks can be identified throughout the project life cycle as the result of internal or external changes to a project.
Throughout the project, risks can be identified by anyone working on the project; the project team members, the project manager, the risk management team – even SMEs or personnel outside of the project can be involved in completing risk identification if this is deemed to be suitable.

iv. [bookmark: _Hlk18061856]Define the term ‘Qualitative Risk Analysis.’
A qualitative analysis allows the main risk sources or factors to be identified. This can be done, for example, with the aid of check lists, interviews or brainstorming sessions. This is usually associated with some form of assessment which could be the description of each risk and its impacts or a subjective labelling of each risk (high/low) in terms of both its impact and its probability of occurrence.
In a qualitative assessment, probability and consequence are not numerically estimated, but are evaluated verbally using qualifiers like high likelihood, low likelihood, etc. Qualitative assessments are good for screening level assessments when comparing/screening multiple alternatives or for when sufficient data is not available to support numerical probability or consequence estimates.

v. What is a Decision Tree Method? How it is used for examining risks?
A decision tree is a type of diagram that defines potential outcomes for a collection of interrelated choices. In the project management, a decision tree analysis exercise allows a project manager to compare different courses of action against each other and evaluate the risks, probabilities of success, and potential benefits associated with each.
A successful decision tree has four main elements: decision nodes, chance nodes, end nodes, and branches. Let’s briefly explore each of these individually.
· Decision nodes indicate choices that need to be made.
· Chance Nodes are used when future results are not guaranteed.
· End nodes represent the end of a diagram and illustrates a final outcome.
· Branches are what connect the nodes together. Each branch represents a potential choice and should be clearly labelled.
A decision tree analysis exercise begins with a single decision node, from which branches (choices) are made – representing various choices and resulting in potential outcomes. An end node is used to signify the final outcome.
Every decision made presents both new threats and fresh opportunities. The decision tree analysis technique allows for better preparation for each eventuality; making the most informed choices for each stage of a project.
Decision trees are easy to understand and follow, with each choice and resulting potential outcome flowing logically into each other. Because decision trees present information in such a straightforward way, they can be quickly analysed and used to make important decisions. These diagrams can be easily adapted to take account of new ideas and/or opportunities, as well as being combined with other project management methodologies.
vi. Explain the term ‘risk response.’
Risk response is the process of developing strategic options, and determining actions, to enhance opportunities and reduce threats to the project's objectives. A project team member is assigned to take responsibility for each risk response.
The aim of risk response is to look at how the possibility of risks adversely affecting the project’s objectives can be decreased, whilst increasing the likelihood of positive risks that could benefit the project.
Risks increase or decrease as a result of risk response planning. Risk response planning designates responsibilities to personnel working close to the risk event in question.
The responses to identified risks must be linked directly to the risk itself. The expense invested in mitigating a risk must be equivalent to the benefits gained by reducing the risk’s impact and probability.
Personnel responsible for implementing risk mitigation strategies for the identified risk must be responsible for documenting, agreeing upon, and then following through with the planned strategy, should the risk be realised.
In order to respond to risks in the correct way, the risk itself must be evaluated thoroughly, before assigning an appropriate category of risk response. This response is then developed, documented and refined, ready for use. There are four categories of risk response:
1. Avoidance – Avoiding the risk altogether.
2. Mitigation – Addressing the risk and reducing its likelihood.
3. Acceptance – Accepting the risk because no other option is feasible.
4. Transference – Transferring the risk ownership to a third party.

vii. What is ‘risk acceptance’?
Over the course of a given project, the project management team will have to either accept some risks or make a plan to mitigate against them. When this determination of risk is made, the project manager must make an assessment as to what the next course of action is going to be in attempting to combat or reduce these risks.
In many cases, the project management team will decide to deviate from the original plan in a way that minimises the associated risk. However, in some cases, it may be decided that the risks are worth taking on, due to the need/importance of the component in question, or due to a lack of a suitable alternative solution. The process of taking on this risk, rather than avoiding it, is known as risk acceptance.




viii. Give a few examples of risk transfers.
Risk transfer involves passing the risk to a third party. This doesn't change or eliminate the risk, it simply gives another party the responsibility to manage the risk. Examples of risk transfer include:
· Insurance,
· Performance bonds,
· Warranties,
· Fixed price contracts,
· Guarantees.


2. How can the effects of risks be mitigated? Give some examples. (4)
Mitigation is carried out before the associated risk actually occurs; mitigation is performed as a result of decision making, based on logic. Mitigation plans are put together, so that they can be put into action, should that certain risk come to prominence. For example, at Phoenix we have a strategy whereby equipment is taken out of use after a certain period of time, in order to reduce damage and the risk of overheating.
There are several different ways that risks can be mitigated:
· Clarify the requirements
Having clear goals and aims for what is ultimately required by the project, helps to mitigate against any unexpected scenarios or uncertainties arising during a project.
Producing a scope document and a project brief helps to make sure that the requirements are clarified at the start of the project.
· Utilising the right team
Making decisions on team members with the correct skills and availability is essential when mitigating against risk towards the quality of the final product, as well as the timescale by which the project is completed.
At Phoenix, resource allocation techniques are used to identify the resources required for the project and then to secure these resources. By assessing the skill-set of sub-contactors, as well as their availability during a project, we are able to determine whether they can realistically get the job completed on time, and to the desired standard. Once we know when resources are available for project work, we are then able to book their time accordingly.


· Spread the Risk
Risk transference is a recognised and useful risk management strategy, however transferring risk to another party might incur a great deal of cost (through increased supplier prices or insurance) which in many cases isn’t the most appropriate use of company funds.
· Communicate and Listen
Communicating, consulting widely, and listening to the responses obtained, is one way of ensuring that stakeholders aren’t overlooked. This helps in identifying any residual risks and strategies to engage more effectively with the stakeholders concerned.
By planning communications and taking third parties into account the risk of any parties being overlooked can be effectively mitigated.
· Assess Feasibility
Making use of feasibility studies and prototypes to test out ideas and solutions before creating the product on a full-scale is a simple way of reducing risk during a project. This is because you can use this early stage as a test bed for checking concepts, methodology and solution.
For example, at Phoenix, when we are designing a full-scale wastewater treatment plant, we will always test the treatment process within a bench-scale treatment process; in order to prove that the biological treatment process is effective, before the technology is scaled up. This reduces the risk of the process failing when it comes to designing a large-scale system.
· Test Everything
Testing is an important part of making sure that project risk is lower and manageable. Testing helps minimise problems that might bring the project to a standstill later.
· Have a plan B
Sometimes, even when all of the possible mitigation strategies are in place, the planned method of delivery for the project just isn’t a possibility. The best way to plan for the for these circumstances is to have alternative methods/plans already in place, in case of such an event.






3.	Discuss, in detail, the process of identifying project risks. (10)
The first step in a risk management plan is the identification of risks. The other phases of project risk management are built on this process. Identifying risks involves developing a list of the potential risks to a project, which is called a risk register.
A good risk register might have the following six columns:
· Name/Description of risk
· Probability
· Impact
· Priority
· Triggers
· Response plan
Identifying risks:
There are many different techniques that can be used to identify project risks, including the following:
Checklists
A checklist of common risks to the organisation or the type of project should be agreed or developed at the beginning of the project. The most important risks and under which circumstances they apply can be highlighted by the common checklist. This checklist can then be refined to suit the specific project that is being worked upon.
Lessons Learned
A ‘lessons learned’ database is a visible record of problems encountered, mistakes made, and what the project manager should do differently when working on future projects. Through reviewing this at the outset of a new project, the project manager will be aware of any changes that they could make when identifying and dealing with risks going forwards.
Subject Matter Experts
Specific experts, who know the subject matter well, are highly beneficial in advising of the risks involved within the work. Often these experts may be external to the project team, however their knowledge will usually be invaluable. For example, at Phoenix, we utilise external structural engineers to gauge the safety and security of any significant structures that are constructed on our sites.
Documentation Review
Many project risks can be identified by reviewing the project’s technical details, backgrounds on the project team, and other data. This can involve researching previous, similar projects or even projects carried out by other organisations. Particularly when there are unusual and/or unique aspects to the project, this can bring out some major risks that weren’t considered before.
SWOT Analysis
A Strengths-Weaknesses-Opportunities-Threats (SWOT) analysis assists in drawing out the fundamental risks in the project. The SWOT analysis allows the project to be viewed from the perspective of four characteristics; strengths, weaknesses, opportunities and threats.  In particular, the “Weaknesses” and “Threats” sectors can help the project manager to focus on the weak links with regards to risk; where potential project issues lie.
Brainstorming
Brainstorming focuses on quantity of risks over the severity of the risks. The project team should write everything down, then revisit the list to narrow it down at a later date. This technique separates the process of listing down the risks from then analysing the risks. Risks should be listed broadly, before being categorised and then analysed at a later stage of the process.
Delphi Technique
The Delphi Technique is a way to develop a consensus among knowledgeable parties. It involves querying the group anonymously; then sharing all the answers anonymously with the whole project team. After considering the opinions of other personnel, they are able to revise their original opinions. After re-evaluating the results, a general consensus should emerge with clear results.
Assumptions Analysis
Every project contains underlying assumptions upon which its business case is built.  Identifying these assumptions, and analysing their reliability, can result in the identification of new risks. By observing any false assumptions, it can be determined which risks may originate from them, and the potential impact of making such assumptions going forwards into the project.
Influence Diagrams
Drawing out a simple decision network for the major turning points/milestones within a project can yield the important risks. There are several diagramming techniques that could potentially be used to identify risks:
· Influence diagrams: Identifies all elements, variables, decisions and objectives. Also highlights how these factors influence one another.
· Flow charts: Show the relationships between components and how the overall process works. Useful for identifying risks between components.
· Ishikawa: Cause-and-effect diagrams used to identify and treat the root cause of the problem; not the symptom. Good for analysing the root causes of individual risks.
Investigating the results of risk identification:
Throughout the project, risk identification should be continually performed, so that any risks arising can be dealt with or mitigated against.
Through carrying out the risk identification process, the following outputs can be identified and dealt with accordingly.
Initially, the risks themselves will be highlighted as an output; these are uncertain and potential events that may have either a positive or negative impact on the project.
Triggers are another output; whereby warning signs or indications are obvious, in advance of the risk itself coming to fruition.
Additional inputs to further processes are also a possible output of the identification process; whereby risk identification unintentionally leads to further breakdown of other components within the planning process.
Once all of the risks have been successfully identified and investigated in more detail, the next stage of the process will be to analyse each risk in more detail; either using qualitative or quantitative analysis methods.
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