MNO 3701 Production & Ops Management
Chapter 11
Project Planning & Control (Not including Network Planning)

What is a project?
A project is a set of activities with a defined start point and a defined end state, which pursues a defined goal and uses a defined set of resources.
 Projects come in many and various forms, including the following:
· organising emergency aid to earthquake victims;
· producing a television programme;
· constructing the Channel Tunnel;
· designing an aircraft;
The care with which one prioritises capital expenditure is crucial. The most important point is that projects are an investment and there should always be a strong case made for the value added by the execution of any project. 
No matter how difficult, some form of diligent evaluation of project benefits should always be undertaken and the time frames of this evaluation are often longer than for other forms of decision making decisions can only be enhanced by the quality of the arguments that lead up to those decisions. 
Good decisions lead to the creation of value and bad decisions lead to the destruction of value. Many projects fail not because of the way they were planned and controlled, but because the decision was a bad one in the first place.
[bookmark: bookmark0]What do projects have in common?
All the projects listed above have some elements in common. They all have an objective, a definable end result or output that is typically defined in terms of cost, quality and timing. 
They are all unique. 
A project is usually a 'one-off', not a repetitive undertaking. 
They are all of a temporary nature. 
Projects have a defined beginning and end, so a temporary concentration of resources is needed to carry out the undertaking. Once their contribution to the project objectives has been completed, the resources are usually redeployed. 
They will all have some degree of complexity. 
Many different tasks are required to be undertaken to achieve a project's objectives. 
The relationship between all these tasks can be complex, especially when the number of separate tasks in the project is large. Finally, all projects have to cope with some uncertainty. 
All projects are planned before they are executed and therefore carry an element of risk. 
It is worth pointing out the distinction between 'projects' and 'programmes'. A programme, such as a continuous improvement programme, has no defined end point; rather it is an ongoing process of change
Programme management will overlay and integrate the individual projects.
[bookmark: bookmark1]A typology of projects
Figure 16.2 illustrates a typology for projects according to their complexity - in terms of size, value and the number of people involved in the project - and their uncertainty of achieving the project objectives of cost, time and quality.
Typology helps to give a rational presentation of the vast range of undertakings where project management principles can be applied. Also gives a clue to the nature of the projects and the difficulties of managing them. Uncertainty particularly affects project planning and complexity particularly affects project control.
Projects with high uncertainty are likely to be especially difficult to define and set realistic objectives for. If the exact details of a project are subject to change during the course of its execution, the planning process is particularly difficult.
When uncertainty is high, the whole project planning process needs to be sufficiently flexible to cope with the consequences of change.
A typology of projects
Projects with high levels of complexity need not necessarily be difficult to plan, although they might involve considerable effort; controlling them can be problematic, however. 
As projects become more detailed with many separate activities, resources and groups of people involved, the scope for things to go wrong increases. 
As the number of separate activities in a project grows, the ways in which they can impact on each other increases exponentially. This increases the effort involved in monitoring each activity. 
It also increases the chances of overlooking some part of the project which is deviating from the plan. Most significantly, it increases the 'knock-on' effect of any problem.
Successful project management
There are some points of commonality in project success and failure, which allow us to identify some general points which seem to minimise the chances of a project failing to meet its objectives. 
The following factors are particularly important: 
Clearly defined goals: including the general project philosophy or general mission of the project and a commitment to those goals on the part of the project team members.
· Competent project manager
· Top-management support
· Competent project team members
· Sufficient resource allocation
· Adequate communications channels
· Control mechanisms
· Feedback capabilities
· Responsiveness to clients
· Troubleshooting mechanisms
· Project staff continuity

Project managers
Many of a project manager's activities are concerned with managing human resources. 
Controlling an uncertain project environment requires the rapid exchange of relevant information with the project stakeholders, both within and outside the organisation. 
People, equipment and other resources must be identified and allocated to the various tasks.
 Undertaking these tasks successfully makes the management of a project a particularly challenging operations activity. 
Five characteristics in particular are seen as important in an effective project manager:
See page 466 for the 5 points






The project planning and control process
The stages in project management, four of which are relevant to project planning and control:
· Stage I 	Understanding the project environment - internal and external factors which may influence the project.

· Stage 2	Defining the project - setting the objectives, scope and strategy for the project.
· Stage 3	Project planning - deciding how the project will be executed.
· Stage 4	Technical execution - performing the technical aspects of the project.
· Stage 5	Project control - ensuring that the project is carried out according to plan.

Stage 1 - Understanding the project environment
The project environment comprises all the factors which may affect the project during its life. 

Understanding the project environment is important because the environment affects the way in which a project will need to be managed and the possible dangers that may cause the project to fail. 

Environmental factors can be considered under the following four headings.

· Geo-social environment - geographical, climatic and cultural factors
· Econo-political environment - the economic, governmental and regulatory factors 
· The business environment - industrial, competitive, supply network and customer expectation factors
· The internal environment

Stakeholders
The stakeholders in any project are the individuals and groups who have an interest in the project process or outcome., 

Different stakeholders are likely to stress different aspects of a project. 

There can be significant direct benefits from using a stakeholder-based approach. Project managers can use the opinions of powerful stakeholders to shape the project at an early stage.  

Makes it more likely that they will support the project and also can improve its quality. Communicating with stakeholders early and frequently can ensure that they fully understand the project and understand potential benefits. 

Stakeholder support may even help to win more resources, making it more likely that projects will be successful.

Some project managers are reluctant to include stakeholders in the project management process, preferring to 'manage them at a distance' rather than allow them to interfere with the project. 

For some, the benefits of stakeholder management are too great to ignore and many of the risks can be moderated by emphasising the responsibilities as well as the rights of project stakeholders

Managing stakeholders
Managing stakeholders can be a subtle and delicate task, requiring significant social and, sometimes, political skills. 

Based on three basic activities: identifying, prioritising and understanding the stakeholder group.

· Identify stakeholders.
· Prioritise stakeholders. 
· Understand key stakeholders

The power-interest grid
To distinguish between their power to influence the project and their interest in doing so. 

Stakeholders who have the power to exercise a major influence over the project should never be ignored. 

At the very least, the nature of their interest, and their motivation, should be well understood. 

Not all stakeholders who have the power to exercise influence over a project will be interested in doing so, and not everyone who is interested in the project has the power to influence it. 

The power-interest grid classifies stakeholders simply in terms of these two dimensions


Stake Holder
Power
	Keep Satisfied
	Manage Closely

	Monitor
	Keep Informed



Stakeholder Interest


Stakeholders' positions on the grid give an indication of how they might be managed. High-power, interested groups must be fully engaged, with the greatest efforts made to satisfy them. 

High- power, less interested groups require enough effort to keep them satisfied, but not so much that they become bored or irritated with the message. 

Low-power, interested groups need to be kept adequately informed, with checks to ensure that no major issues are arising; these groups may be very helpful with the detail of the project. 

Low-power less interested groups need monitoring, but without excessive communication. 

Some key questions that can help to understand high-priority stakeholders include the following:

· What is the best way of communicating with them?
· What is their current opinion of the project?
· Who influences their opinions? Do some of these influencers therefore become important stakeholders in their own right?
· If they are not likely to be positive, what will win them round to support the project?
· If you don't think you will be able to win them round, how will you manage their opposition?


Stage 2 - Project definition

It is necessary to be dear about exactly what the project is - its definition. 

Three different elements define a project:

· its objectives: the end state that project management is trying to achieve;
· its scope: the exact range of the responsibilities taken on by project management;
· its strategy: how project management is going to meet its objectives.

Project objectives
Objectives help to provide a definition of the end point which can be used to monitor progress and identify when success has been achieved. 

They can be judged in terms of the five performance objectives – 

· quality, 
· speed, 
· dependability, 
· flexibility and
·  cost. 

Flexibility is regarded as a given in most projects which, by definition, are to some extent one-offs, and speed and dependability are compressed to one composite objective - 'time

The relative importance of each objective will differ for different projects. Some aerospace projects,

Other projects emphasise time

Good objectives are those which are clear, measurable and, preferably, quantifiable. Clarifying objectives involves breaking down project objectives into three categories - the purpose, the end results and the success criteria

could be broken down into:

· Purpose
· end result
· success criteria

[image: ]
The project scope triangle

Project scope
The scope of a project identifies its work content and its products or outcomes. 

It is a boundary- setting exercise which attempts to define the dividing line between what each part of the project will do and what it won't do.

 Defining scope is particularly important when part of a project is being outsourced. 

A supplier's scope of supply will identify the legal boundaries within which the work must be done

Project strategy
The third part of a project's definition is the project strategy, which defines, in a general rather than a specific way, how the project is going to meets its objectives. 

It does this in two ways: by defining the phases of the project and by setting milestones and/or 'stagegates'. 

Milestones are important events during the project's life. Stagegates are the decision points that allow the project to move on to its next phase.

 A stagegate often launches further activities and therefore commits the project to additional costs, etc. 

Milestone is a more passive term, which may herald the review of a part-complete project or mark the completion of a stage, but does not necessarily have more significance than a measure of achievement or completeness.

It is useful, however, to at least identify the significant milestones and stagegates, either to define the boundary between phases or to help in discussions with the project's customer.

Stage 3 - Project planning
The planning process fulfils four distinct purposes:

· It determines the cost and duration of the project. 
· It determines the level of resources which will be needed.
· It helps to allocate work and to monitor progress.
· It helps to assess the impact of any changes to the project

[image: ]
Stages in the planning process
Planning is not a one-off process; it may be repeated several times during the project's life as circumstances change.

The process of project planning involves five steps.

Identify activities - the work breakdown structure
Most projects are too complex to be planned and controlled effectively unless they are first broken down into manageable portions. 

Achieved by structuring the project into a 'family tree', along similar lines to the component structure but which specifies major tasks or sub- projects. 

These in turn are divided up into smaller tasks until a defined, manageable series of tasks, called a work package, is arrived at. 

Each work package can be allocated its own objectives in terms of time, cost and quality.

The output from this is called the work breakdown structure (WBS). The WBS brings clarity and definition to the project planning process. It shows 'how the jigsaw fits together'.7 

It also provides a framework for building up information for reporting purposes.

[bookmark: bookmark11]Estimate times and resources
The next stage in planning is to identify the time and resource requirements of the work packages. 

Without some idea of how long each part of a project will take and how many resources it will need, it is impossible to define what should be happening at any time during the execution of the project. 

Estimates are just that, - a systematic best guess, not a perfect forecast of reality. 
Estimates may never be perfect but they can be made with some idea of how accurate they might be.

Probabilistic estimates
The amount of uncertainty in a project has a major bearing on the level of confidence which can be placed on an estimate. 

The impact of uncertainty on estimating times leads some project managers to use a probability curve to describe the estimate. 

In practice, this is usually a positively skewed distribution, The greater the risk, the greater the range of the distribution. 

The natural tendency of some people is to produce optimistic estimates, but these will have a relatively low probability of being correct because they represent the time which would be taken if everything went well. 

Most likely estimates have the highest probability of proving correct. 

Pessimistic estimates assume that almost everything which could go wrong does go wrong

See Figure 16.8. – 475








Identify relationships and dependencies
All the activities which are identified as comprising a project will have some relationship with each other that will depend on the logic of the project. 

Some activities will, by necessity, need to be executed in a particular order

These activities have a dependent or series relationship. Other activities do not have any such dependence on each other.

These two activities have an independent or parallel relationship.

Identify schedule constraints 
Once estimates have been made of the time and effort involved in each activity and their dependencies identified, it is possible to compare project requirements with the available resources. 

The finite nature of critical resources - such as special skills - means that they should be taken into account in the planning process. This often has the effect of highlighting the need for more detailed replanning. 

There are essentially two fundamental approaches:

· Resource-constrained. Only the available resource levels are used in resource scheduling and are never exceeded. 
· Time-constrained. The overriding priority is to complete the project within a given time


Fix the schedule
Project planners should ideally have a number of alternatives to choose from. The one which best fits project objectives can then be chosen or developed. 

It may be appropriate to examine both resource-limited and time-limited options. 

It is not always possible to examine several alternative schedules, especially in very large or very uncertain projects, as the computation could be prohibitive. 

Modern computer-based project management software is making the search for the best schedule more feasible.

Stage 5 - Project control
Stage deals with the management activities which take place during the execution of the project. 

Project control is the essential link between planning and doing. 

It involves three sets of decisions:

· how to monitor the project in order to check on its progress;
· how to assess the performance of the project by comparing monitored observations of the project with the project plan;
· how to intervene in the project in order to make the changes that will bring it back to plan

Project monitoring
Project managers have first to decide what they should be looking for as the project progresses. Usually a variety of measures is monitored. 

The measures used will depend on the nature of the project. 


Common measures include: 
· current expenditure to date,
· supplier price changes, 
· amount of overtime authorised, 
· technical changes to project, 
· inspection failures, 
· number and length of delays, 
· activities not started on time, 
· missed milestones  

Some of these monitored measures affect mainly cost, some mainly time.  

When something affects the quality of the project, there are also time and cost implications.

Assessing project performance
The monitored measures of project performance at any point in time need to be assessed so that project management can make a judgement concerning overall performance. 

A typical planned cost profile of a project through its life 

At the beginning of a project some activities can be started, but most activities will be dependent on finishing. 

Eventually, only a few activities will remain to be completed. 

This pattern of a slow start followed by a faster pace with an eventual tail-off of activity holds true for almost all projects, which is why the rate of total expenditure follows an S-shaped pattern.

See Figure 16.12 on page 479











Earned value control
The earned-value control method assesses performance of the project by combining cost and time. Rather than measure the progress of the project in days, it measures it in the value of the work done.

Because the work done is measured in monetary units, the line which represents the project plan will be at 45 degrees. That means that when RIO,000

These three figures each have terms to describe them:

· The budgeted cost of work scheduled (BCWS) is the amount of work which should have been completed by a particular time (R60,000 in our example).

· The budgeted cost of work performed (BCWP) is the actual amount of work which has been completed by a particular time (R50,000 in our example).

· The actual cost of work performed (ACWP) is the actual expenditure which has been spent on doing the work completed by a particular time (R65,000 in our example).

See page 497 example
See Figure 16.13 on page 480












Intervening to change the project
If the project is obviously out of control in the sense that its costs, quality levels or times are significantly different from those planned, some kind of intervention is almost certainly likely to be required. 

The exact nature of the intervention will depend on the technical characteristics of the project, but it is likely to need the advice of all the people who would be affected. 

Given the interconnected nature of projects - a change to one part of the project will have knock-on effects elsewhere - this means that interventions often require wide consultation. 

[bookmark: _GoBack]Sometimes intervention is needed even if the project looks to be proceeding according to plan.
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