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i. Risk Management is about applying various techniques to systematically identify opportunities or threats to a project’s objectives, to develop ways to respond to those risks, and review the effectiveness of risk management strategies used. There are risks associated with every project, however not all risks can be eliminated, but they can be managed effectively throughout the project life cycle. Project risk management process can be broken down into the followings phases (or activities), namely (i) risk management planning, (ii) risk identification, (iii) risk analysis, (iv) risk evaluation, (v) risk response planning, (vi) risk treatment, (vii) risk monitoring and controlling, (viii) communication with stakeholders, and (ix) reviewing risk management activities on a project. Usually at the conclusion of the project, a formal review of all the risk management activities used in the project is undertaken to identify continues improvement issues and lessons that can be applied to future projects to improve organizational performance.  Here’s an overview of the main components of risk management process:



ii. Risk Tolerance tells you how sensitive the organization, stakeholders or people are towards risks. Risks are essential elements in project management. They are uncertain events that may influence the project both positively and negatively. Organizations and stakeholders are willing to accepts or avoid risks at certain degrees, and their risk attitude is influenced by several factors including risk tolerance. Stakeholders will have different attitudes towards risk management based on their individual risk tolerance. Risk tolerance is defined as the degree, volume or amount of risk that an organization can withstand. Organization’s project risk tolerances usually depend on the extent of financial stability and project diversification. High tolerance means that people are willing to take a high risk and low tolerance means that people are not willing to take many risks.  Stakeholders should be kept informed regularly of risk changes, risk management plan updates and reviews throughout the project, because their interest are directly affected by the outcomes of the project.



iii. Risk Identification is probably the hardest and also most important part of the risk management process, because if you cannot identify a risk, it will be excluded from further analysis and, therefore you will probably not respond to it. Risk identification is the process of identifying (or determining) individual risks as well as the source of the overall risk that could potentially prevent the program or project from achieving its objectives. It also includes documenting their characteristics and communicating the concern to the relevant stakeholders before they become problems. Risk identification should occur both in the planning phase and be repeated throughout the project life cycle as new risks may emerge, while others may subside as the project proceeds. Risk identification is an iterative process and can be completed by the project manager, the project team or risk management team.  Various tools and techniques may be use that can guide the team to identify risks which include, brainstorming, reviewing previous project risk management documents, seeking expert opinion, interviewing, checklist, and analyzing the assumptions in the project-scope document.



iv. Qualitative Risk Analysis is a subjective approach to prioritizing and organizing risks for further analysis or action by assessing and combining their probability of occurrence and potential impact based on agreed-upon characteristics. Risk Analysis involves performing both qualitative and quantitative analysis as the basis for developing risk response strategies. However, qualitative analysis is usually performed before quantitative risk analysis because it is relatively quicker and easier to perform. The goal of a qualitative risk assessment is to rate risks for their likelihood of occurring (probability) and consequences (impact) they may have on overall project objectives if realized.  Each risk should be ranked according to the severity of their potential consequence and likelihood.  A qualitative analysis allows the main risk sources of factors to be identified.

v. Decision Tree Method is a decision support tool that uses a tree-like model (or structure) of decisions and their possible consequences, including chance event outcomes, costs, and utility (Wikipedia, 2019). The decision tree is an appropriate method for making decisions when the future events are uncertain, using the probability and impact of all risks, and combining their effect to derive an overall project measure such as value or cost. This method is to determine which of the two decisions would be better. The decision tree method examines the cost and benefit of both decision outcomes and weighs the probability of success for the two decisions.  A decision tree is a flowchart-like structure (or diagram) with nodes and branches represents the outcome of each logical path of events for decision-making and uses expected monetary value analysis to help the organization identify the relative values of alternative actions. Here’s a few simple steps when using decision tree analysis, namely:
a) Document a decision in a decision tree;
b) Assign a probability of occurrence for the risk pertaining to that decision;
c) Assign monetary value of the impact of the risk when it occurs;
d) Compute the expected monetary value for each decision path.

The decision tree method also has several advantages (or strengths) and disadvantages (or weaknesses), namely:
[bookmark: _Hlk3884205]Strengths:
· Simple to understand and interpret;
· Have value even with little hard data;
· Help determine worst, best and expected values for different scenarios;
· Can be combined with other decision techniques;
· Causes the organization to structure the costs and benefits of decisions when the results are determined in part by uncertainty and risk;
· Solution of decision tree helps select the decision that provides the highest expected value or expected utility to the organization.
Weaknesses:
· They are unstable (small change in data, can lead to a large change);
· They are often relatively inaccurate;
· Information gain in decision trees is biased in favor of those attributes with more levels;
· Calculations can get very complex, with many outcomes and requires specialized software;
· It is sometimes difficult to create the decision structure;
· Probabilities of occurrences can be difficult to quantify in the absence of historical data;
· There may be some resistance to using technical approaches to decision-making.


vi. Risk Response determines appropriate and effective response strategies and actions for each individual risk and for overall project risk and integrates them into a consolidated project management plan. The response focuses on how to decrease the possibility of risks adversely affecting the project’s objectives and how to increase the likelihood of positive risks that can aid the project. It also considers the stakeholders risk attitude and the conventions specified in the Risk Management Plan, in addition to any constraints and assumptions that were determined when the risks were identified and analyzed.  Having identified, quantified and prioritized the risks, the next step is to start developing a risk response plan which defines ways to address adverse risk and enhance opportunities before they occur. These responses are not mutually exclusive, as the response might be to use a combination of them all. Responses cost money, so a cost-benefit analysis should be performed, as there might be situations where it is more cost effective to accept a risk rather than taking expensive steps to eliminate it. Risk responses should be appropriate to the risk level and as previously mentioned, cost effective, timely, realistic, agreed by the project team and assigned to a capable person.  Risks will increase or decrease based on the effectiveness of risk response planning. Usually, there will be several risk responses that may be viable for the risk, the best choice for identified risk must be documented, agreed upon, and then followed through should the risk come to fruition. For each of the considered risk circumstances the appropriate response might include a range of possibilities such as, shown in the below diagram:



In addition to responding to individual risks, there should also be a risk response strategy that can be applied to address any negative or positive risk arise during the project.
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Strategies for Negative Risks:
· Avoidance: Risk avoidance involves changing the project management plan to eliminate the threat entirely.
· Mitigation: Risk mitigation implies a reduction in the probability and or impact of an adverse risk event to be within acceptable threshold limits.
· Transferring: Risk transfer requires shifting some or all the negative impact of a threat along with ownership of the response to a third party. Transferring the risk simply gives another party responsibility for its management.
· Acceptance: This strategy is adopted because it is seldom possible to eliminate all threats from a project.

Strategies for Positive Risks:
· Exploitation: This strategy will be selected where the risk has a positive impact on the project or business where the organisation wishes to ensure that the opportunity is realised.
· Sharing: Sharing a positive risk involves allocating some or all the ownership of the opportunity to a third party who is best able to capture the opportunity for the benefit of the project.
· Enhancement: This strategy is used to increase the probability and or positive impacts of an opportunity. Identifying and maximising key drivers of positive impact risks may increase the probability of their occurrence.
· Acceptance: Accepting an opportunity is being willing to take advantage of it, if it comes along but actively pursuing it.

vii. Risk Acceptance is a risk response planning technique that indicates that the project team has decided not to change the project management plan to deal with a risk or is unable to identify any other suitable response strategy.  It’s the process of simply accepting the risks, because no other action is feasible, or the risks are deemed to be of small probability, impact, or both, and a formal response is not warranted. Acceptance entails taking no action unless the risk actually occurs, in which case contingency or fallback plans may be developed ahead of time, to be implemented if the risk presents itself. A contingency plan will be a predefined set of actions to be taken by the project team should the risk event occur. Most risk acceptance policies rely on a contingency allowance for the project, which is usually an amount of money.

viii. Risk Transfers is a risk response planning technique that shifts the impact of a threat to a third party, together with ownership, that is usually in a better position to address a treat or opportunity. The risk doesn’t disappear, it is simply someone else’s problem. Transference of a risk usually cost a premium for the third party to own and manage that risk.  Here’s a few common examples of risk transfers, namely:
· Insurance;
· Fixed-priced contracts;
· Warrantees;
· Guarantees;
· Performance bonds



2. Risk Mitigation is a risk response planning technique associated with treats that seeks to reduce the probability and/or likelihood of occurrence or impact of an adverse risk to below an acceptable threshold. Mitigation is also the most widely applicable and widely used response strategy on a project. Mitigation plans can be created in order that they might be implemented should an identified risk cross a given threshold, for example, a manufacturing project may have a mitigation plan to reduce the number of units created per hour should the equipment’s temperature cross a given threshold.  The cost and time required to reduce or eliminate the risks is sometimes more cost effective than repairing the damage caused by the risk.  Here’s a few examples to mitigate risk, namely:
· Clarify the requirements;
· Get the right team on board;
· Spread the risk, which is a useful risk management strategy;
· Communicate and listen to others;
· Make use of feasibility studies and prototypes to test out ideas and solutions before construction or build;
· Adding activities to the project to reduce the risk probability or impact;
· Technical and management reviews of processes;
· Completing more tests on the project work before implementation, especially critical items;
· Developing prototypes, simulations, and limited releases;
· Consideration of relieving critical design requirements;
· Initiation of fallback parallel developments;
· Simplifying the processes within the project (lean six sigma);
· Have a Plan B, for the unplannable risks, this could be;
· Contingency funds;
· Float in the plan;
· Additional resources on standby;
· Options to sub-divide project or reduce scope.




3. Risk management is the systematic process of identifying, analyzing and responding to project risk. A risk cannot be managed unless it is first identified. The project risk management process aims to identify all the knowable risks to project objectives. It is also impossible to identify all the risks at the outset of a project. Over time, the level of project risk exposure changes as a result of the decisions and actions taken previously in the project. The main purpose of risk identification is to identify risks to the maximum extent that is practicable.  The risk process needs to be repeated, to identify new potential risks, which have become knowable since the previous iteration of the process. Risks, or vulnerabilities, are always present on any project, typical aspects of concern are, (i) site accidents/damage to property, (ii) delays and disputes arising from late working drawings, (iii) indecision by the client, (iv) reliability of suppliers, (v) possible strikes resulting in disruptions, and (vi) groundwork and environmental hazards impacting on construction methods. Before getting down to the process of identifying project risks, it’s important that the critical success factors of a project be identified. Critical success factors are those factors that must be completed for the project’s objective to be realized. The identification of these critical success factors will help later to identify risks, as risks will be those events that prevent the critical success factors from being met. The identification approach begins with brainstorming sessions involving the manager and the team responsible for segments of investigation, directed towards identifying and listing potential risks or hazards and the likely impacts.  However, other techniques such as interviewing experienced internal staff or seeking advice from outside specialists may sometimes be more appropriate. When a risk is first identified, potential responses may also be identified at the same time, which should be recorded during the risk identification process.









An effective and practical risk identification process is described below:
· Early (or Basic) Identification;
· Risks should be identified as early as possible in the project.  Early risk identification at least enables the project to make key decisions and make changes where possible, it’s also often less costly.
· Iterative Identification;
· It’s not possible to identify all risks in the project, but it’s essential that risk identification process continues throughout the project life cycle.
· Emergent Identification;
· Project risks should be identified at any time during the project, and not just limited to a formal review meeting.
· Comprehensive (or Detailed) Identification;
· A broad range of sources of risk should be considered to ensure that as many uncertainties as possible that might affect objectives have been identified.
· Identification of Opportunities;
· During the risk identification process, all possible opportunities must be considered.
· Multiple Perspectives;
· During the risk identification process, a broad range of inputs from project stakeholders should be considered.  Limited risks being identified is unlikely to expose all knowable risks.
· Risks linked to Project Objectives;
· Each project risk should at least be linked to one project objective, for example time, cost, quality and scope.
· 
Complete Risk Statement;
· Identified risks should be clearly explained and described, so that they can be understood by those responsible to manage that risk.



· Ownership and Level of Detail;
· Risks can be identified at a number of levels of detail.  Each risk should be described at a level of detail that it’s very clear what the responsibility and accountability is for each of the risk owners.
· Objectivity;
· All human activities are susceptible to bias, especially when dealing with uncertainty. This should be recognized and addressed during the risk identification process, as well as their effect on the risk process should be managed proactively.

After the project risks have been identified, they should be categorized.  Risk categories help rank, organize, and isolate risks within the project.  The four most commonly used categories are:
· Project management risks;
· Organizational risks;
· Technical and quality risks;
· External risks.

A note to remember is that, historical information is always an excellent source of information for risk identification, however all options and available information should be explored and considered.
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