
Chapter 14 Project Management
	LEARNING OBJECTIVES

1.
Describe the nature of projects.
2.
Explain how to build the business case.

3.
Explain how to manage and leading projects.

4.
Describe the planning, monitoring and controlling projects.

5.
Explain how to conclude a project.
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1.
Identifying and Initiating Projects
1.1
The nature of projects in business
1.1.1
A project is a process with a clearly-defined start and a clearly-defined finish. It consists of a set of tasks to achieve a goal or objective. Once the goal has been achieved, the project is completed.
1.1.2
The characteristics of a project are as follows.
(a)
A project has a specific purpose or goal which can be defined.

(b)
A project is unique, and will not be repeated again in exactly the same way as before.

(c)
It has a beginning and a definable end.

(d)
It consists of a series of linked activities that contribute towards the desired goal.

(e)
A project has time constraints, with a target date for completion.

(f)
A project is often complex, bringing together a team of individuals with different skills and from different functional backgrounds or departments. The project team is led by a project manager who is responsible for ensuring that the objectives of the project are achieved and the project reaches a successful conclusion. The project manager should be accountable to the project sponsor.
1.1.3
A project should have a sponsor. The sponsor is the department or entity that finances the project.
1.1.4
A project may also have a customer. In an IS/IT development project, the customer is the department or other unit within the entity that will use the new IS/IT system when it is implemented.
1.2
Project constraints
1.2.1
Projects are usually initiated and carried out within certain constraints. Often there is a trade off between scope, time and costs. This is known as the “triple constraint”.
(a)
Scope constraints. This relates to what the project might achieve.

(b)
Time constraints. There is often a scheduled date or latest date for completion of the project.

(c)
Cost constraints. There is often a limit to the amount of expenditure that a project is allowed, and projects are expected to be completed within the budgeted expenditure limit.
1.2.2
These factors are interrelated:
(a)
Projects wide in scope take longer to complete and have higher costs.

(b)
A project might be completed to a faster deadline than originally planned for but this might cost more.

(c)
The scope of a project might be reduced in order to lower costs or to allow earlier completion.
1.2.3
Other resource constraints. There may be other resource constraints, such as the lack of an individual on the project team with particular knowledge, skills or experience that is needed to improve the quality of the work on the project.
1.3
Identifying projects
1.3.1
The first stage in a project is to identify a requirement. Major projects are intended to achieve a business objective, but someone must first:
(a)
identify how a particular change or initiative might help an entity to achieve its business objectives, and

(b)
decide that the best way of introducing the change or initiative is by establishing a project with a specific objective.
1.3.2
Projects should have a purpose that is consistent with the strategic objectives of the entity, and might be used as a way of implementing particular strategies.
1.3.3
The purpose of project identification and project initiation (described below) is to:
(a)
make sure that the project will achieve identifiable and measurable business benefits and

(b)
the nature of the project is fully understood before it begins.
1.3.4
Experience has shown that many projects fail because of weaknesses in project identification and initiation:
(a)
The nature of the project and its implications for the business are not properly understood.

(b)
The structures are not in place for successful initiation. For example, a project budget and timetable for completion is not specified, inadequate resources are set aside for the project or the project team is inadequate for the purposes of the project.
1.4
Project definition and initiation

1.4.1
Project initiation means setting up and starting a project. The project might be initiated by the Board of Directors or the project sponsor.
(a)
Business plan

1.4.2
However before a project is initiated, a business case must be developed and approved. A business case is the commercial justification for the project.
(a)
It must consider the reasons why a new project is desirable and what it will be expected to achieve.

(b)
It must evaluate the benefits and the costs, and provide a financial justification for the project.

(c)
It must also provide some evidence that the project goals are achievable within an acceptable time frame.
(b)
Project initiation document

1.4.3
The goals and objectives of a project should be established before the project begins. These can be set out in a project initiation document (PID). The PID is used to develop and clarify the terms of reference for the project.
1.4.4
Typically, a project initiation document will contain the following information:
(a)
Terms of reference (see below)

(b)
Objectives. There should be a clearly defined set of measurable objectives against which project success can be measured.

(c)
The sponsor and the user (customer) for the project should be identified. The PID should state who has the ultimate authority to approve the project on completion, and who has the authority to resolve any arguments or disagreements that may arise during the course of the project.

(d)
The PID should also specify the resources that will be made available to the project, in terms of staff, technical resources and budgeted expenditure limit.

(e)
Milestones. These are key stages of the project development process. Milestones are critical to keeping the project on course.
(f)
The project manager should be identified, and the size and composition of the project team may also be specified.

(g)
There may also be a policy statement on purchasing and procurement, specifying the type of equipment that must be used for the project. (This may be necessary, for example, in a new IS/IT system development project where the entity has a policy of using compatible IT equipment for all its IT systems.)

(h)
The PID may also include an outline project plan, although this may not be produced until later (by the project manager, after his or her appointment).

(i)
Cost and time estimates.
(c)
Terms of reference (職責範圍)
1.4.5
The terms of reference are a formal statement of what the project is expected to achieve. They will usually contain the following items.
(a)
A statement of the business objectives of the entity, and how the project is intended to contribute to those objectives. In other words, how does the new project fit into the overall plans and objectives of the entity?

(b)
A statement of the specific objectives of the project. The terms of reference should state what the new project should achieve.

(c)
A statement of the scope of the project. The project should have a stated scope. For example, will it be specific to a particular department or region, or will it be used by the entire entity? Which operations will be affected by the new project?

(d)
A statement of any constraints or restrictions for the project. For example, it might be decided that the project should use in-house staff only, and that none of the work should be outsourced.

(e)
A target date for completion.
1.5
Project plan
1.5.1
Every project should be planned. A project plan should be developed from the project initiation document, although it might be subsequently reviewed and amended, and additional details will be added.
1.5.2
A plan is essential to ensure that the project manager and the project sponsor understand what the re-designed process or new system is intended to achieve, how much it should cost and when the project should be completed.
1.5.2
The plan will therefore include the same items as the project initiation document, except that it will be set out in much more detail.
(a)
The project might be divided into a series of related tasks, each with an estimated time for completion and a latest date for completion.

(b)
A detailed budget for the project should be prepared, so that actual costs can be compared with budgeted costs as the project progresses.

(c)
The objectives of the project should be specified in some detail, so that the success of the project in achieving its objectives can be measured objectively.
1.5.3
Typically, a project contains the following information:
	Content
	Example

	Introduction
	· Purpose scope and objectives

· Deliverables

· Schedule and budget summary

	Project organization
	· Management and control structure

· Team organization

· Roles and responsibilities

· Key contact directory

	Project budget
	· Staff cost estimates
· Subcontractor cost estimates

· Fixed asset cost estimates

· Other costs

	Managerial process plans
	· Project plan – schedules

· Project resources allocated to each major step

· Quality management plan

· Project monitoring and control – schedule, costs, quality

· Reporting

· Risk management plan

	Technical process plans
	· Documentation

· Review and audit plan

· Problem resolution

· Management of sub-contractors

	Additional plans
	· Installation plans

· Training plans

· Changeover plans

· Maintenance plans


1.6
Project risk
1.6.1
All major projects involve risks. These include risks that:

(a)
the objectives of the project will cease to be relevant because of unforeseen developments in the business environment

(b)
implementation of the project will have adverse consequences that were not foreseen and anticipated

(c)
the project will fail to achieve its objectives, for a variety of reasons including poor management, resistance from employees within the entity or from other stakeholders, a shortage of money or an inability to complete the work on time

(d)
the risk that the project will fail to deliver the expected benefits.
1.6.2
Risks should be identified and understood before the project is initiated. A decision to go ahead with a project should be based on considerations of acceptable risk, as well as expected benefits and financial returns.
	1.6.3
	Example 1

	
	A brief example of a project failure is a computerised command and control service introduced by the London Ambulance Service (LAS) in the 1990s. The new system failed badly, and ambulances sometimes took very long times to reach the scene of an accident. The system cost a large amount of public money, and was claimed to have cost a number of patients their lives.
The failure of the project could be explained in terms of environmental factors. A study the following factors as reasons for the failure of the system.
· Political factors. The government had published targets for achieving goals in the health service, in the form of a ‘Patients’ Charter’. In order to meet the targets in the Charter, deadlines for completion of the LAS project were far too short.

· Economic factors. Sixteen companies tendered for the contract to develop the new IT system. The contract was given to the software company that submitted the lowest bid, even though it has a limited track record in developing IT systems.

· Sociological factors. Ambulance staff were not given enough training in how the new system operated.

· Technological factors. The system did not work as well as it should have done. The system operated slowly, and some telephone calls were lost.


1.6.4
Other project risks

Other factors may affect the risk of unsuccessful completion of a project.
(a)
Size of the project. As a general rule, the risk of failure is greater for projects that are:
· large, in terms of the amount of people and other resources required to complete it
· complex

· expected to take a long time to complete

· costly (there is a large budget for the project)
With a large project, there are more things that can go wrong. There are more activities to plan, monitor and control. The individuals involved in the project may not co-operate properly and so fail to work as an effective team. When a large project fails, the cost is usually high.
In contrast, small projects usually involve only a small number of people and a small budget. Even if they go wrong, the consequences are not as great.
(b)
Structure of the project. The risk of failure is relatively low if the project has a clear structure. A clear structure depends on having clear user requirements, so that the project can be planned and scheduled with reasonable confidence that the objectives of the system are properly understood. The progress of the project can then be monitored, using project management software and techniques such as critical path analysis and budgetary control.
In contrast, there is a high risk of project failure if the requirements of the user are not properly understood when the project begins, and the user changes the requirements as the project developments.
(c)
Experience with the technology. The project development risk is much lower when the project involves technology that the project team knows well. Experience with using a technology brings a better understanding of its capabilities.
In contrast, when a new system involves new technology that the project team is dealing with for the first time, the technology will be new and unfamiliar. The risk of failure is higher because technical problems may arise for which the project team cannot find a satisfactory answer.
1.7
User resistance to new systems and change
1.7.1
Another risk factor with a project is strong resistance by employees to major changes. For example, users are often resistant to new information systems. They are reluctant to use a new system and criticise it strongly. When users are opposed to a new system, they are likely to want it to fail.
1.7.2
There are three general theories about the nature of user resistance. These are:
(a)
people-oriented theory

(b)
system-oriented theory

(c)
interaction theory

(a)
People-oriented theory

1.7.3
This theory concentrates on resistance to a new system because it is seen by individuals or groups of individuals as a threat to something that matters to them, such as their way of working or their social relationships at work.
1.7.4
For example, resistance to a new system may arise from the fact that the system will call for more shift working and ‘unsociable’ hours of work. A system that allows users to work from home may be resisted by individuals who enjoy going to work because of the people they work with and the camaraderie ([同事]情誼﹐友情). Managers may resist a new system for teleconferencing because they prefer the ‘old way’ of travelling to meet people face-to-face.
(b)
System-oriented theory

1.7.5
This theory concentrates on resistance to a new system because of dissatisfaction with the system design. The user interface with the system may be difficult to understand and use, or the users may have difficulty making the system work.
1.7.6
Clearly, if a new system fails to meet requirements, users will criticise it and will not want to use it.
(c)
Interaction theory
1.7.7
This theory is based on the view that even if a new system or changed process is well-designed, it could meet resistance from employees who are concerned for the effect of the new system on their status or importance at work.
(a)
A new system or change in work practices may be seen as a threat to a person’s job – for example, a new robotics system may threaten the jobs of production workers, and new transaction processing systems may threaten the jobs of office workers.

(b)
A new system may be seen as a threat to the status or importance of someone in their job. Skills that individuals used before the system was introduced may be replaced by automated processing – for example, an expert system may take away some of the ‘status’ of the experts who use it.
(c)
A new system may result in changes to bonus pay arrangements, and users of the system may be worried that their bonus payments will fall as a result of introducing the new system.
2.
Building a Business Case

2.1
Structure and content of a business case document

2.1.1
There is no prescribed format for a business case but it should be constructed to address the informational needs of the decision maker or group that have the responsibility for allowing projects to proceed.
2.1.2
Typical contents would be:

	Content
	Explanation

	Summary of the business justification of the project
	· These are the business objectives that have been defined in the business case to justify the project.

	The scope of the project
	· Defined in terms of project objectives and ultimate deliverables

	Constraints that apply to the project
	· Constraints are often defined in terms of cost and time.

· Formal cost-benefit analysis should be required.

· Project delivery time should be agreed.

	Project roles and responsibilities
	· For example, the definition of the project sponsor and the project manager.

	Resources committed to the project
	· Identify the resources available to the project, such as financial, expertise, etc.

	Risk and assumptions associated with the project
	· Risk should be identified and its potential effect quantified.
· Avoidance actions should be suggested, which are steps that can be taken to prevent the risk from occurring.

· Mitigation actions are also defined for each risk. These are steps that can be taken to reduce the impact of the risks if they occur.


2.2
Risk assessment
2.2.1
This should involve identification, assessment and risk response measures.

2.2.2
The assessment of risk is sometimes called risk mapping.

2.2.3
To assess each risk, it is necessary to consider the likelihood that losses will occur as a consequence of the risk, and the size or amount of the loss when this happens.
2.2.4
A simple approach to risk mapping involves taking each risk that has been identified and placing it on a map. The map is a 2 × 2 matrix, with:
(a)
one side representing the frequency of adverse events or the probability that the risk will materialise and an adverse outcome will occur, and

(b)
the other side representing the impact (loss) if an adverse event occurs or adverse circumstances arise.
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2.3
Investment appraisal
2.3.1
When deciding whether or not to make a capital investment, management must decide on a basis for decision-making. The decision to invest or not invest will be made for financial reasons in most cases, although non-financial considerations could be important as well.
2.3.2
There are different financial reasons that might be used to make a capital investment decision. Management could consider:
(a)
the effect the investment will have on the accounting returns, as measured by financial accounting methods. If so, they might use accounting rate of return (ARR) /return on investment (ROI) as the basis for making the decision

(b)
the time it will take to recover the cash invested in the project. If so, they might use the payback period as the basis for the investment decision

(c)
the expected investment returns from the project. If so, they should use discounted cash flow (DCF) as a basis for their decision. DCF considers both the size of expected future returns and the length of time before they are earned.
2.3.3
There are two different ways of using DCF as a basis for making an investment decision:
(a)
Net present value (NPV) approach. With this approach, a present value is given to the expected costs of the project and the expected benefits. The value of the project is measured as the net present value (= the present value of income or benefits minus the present value of costs). The project should be undertaken if it adds value. It adds value if the net present value is positive (greater than 0).

(b)
Internal rate of return (IRR) approach. With this approach, the expected return on investment over the life of the project is calculated, and compared with the minimum required investment return. The project should be undertaken if its expected return (as an average percentage annual amount) exceeds the required return.
3.
Managing and Leading Projects

3.1
The project manager

3.1.1
A project manager is appointed to lead the project team. He or she is responsible for achieving the objectives for the project, as specified in the terms of reference.
3.1.2
Tasks of the project manager
· agree the scope of the project (as specified in the terms of reference for the project)

· produce a project plan, setting out the different stages of the project and times for completion of each stage, and also the resources required during each stage

· initiate the work on the project, agreeing individual responsibilities with each member of the project team

· liaise with the sponsor and the customer for the project, and discuss the progress of the work and any problems that have arisen

· motivate the project team

· monitor the progress of the work

· ensure that the project meets certain quality standards
· report on progress to the project steering committee, project sponsor and customer for the project

· deal with any slippage in the work that threatens a delay to completion

· ensure that the new system is properly tested and meets its specifications
· deliver the completed the project to the project sponsor.
3.2
The project team

3.2.1
The project team must include individuals with the necessary skills and expertise, collectively, to achieve the project objectives.
3.2.2
A team is assembled for each project, and the size of the team will depend on the nature and size of the project. Individuals for the project team are brought together for the purpose of contributing to the project, and after they have made their contribution (or after the project is completed) they return to their normal job.
3.2.3
The composition of the team may change during the course of the project, as the work progresses and new skills are required for the next stages of the work.
3.2.4
When the project begins, the team members may not have worked with each other before. Since they come from different departments within the entity (and some team members may be recruited temporarily from outside the entity) their culture and attitudes may differ, as well as their skills and work experience. A task of the project manager is to build a successful team out of these different individuals.
3.2.5
The team-building efforts of the project manager will be helped if the project team is given adequate resources to do its work (such as adequate administrative support) and if the project team members share the same office. Team-building is much more difficult if project team members are assigned to a project for only a part of their time, and the rest of their time is spent doing their normal job in a different office location.
3.3
The skills of the project manager

3.3.1
According to Adair (‘Action Centred Leadership’) an effective project manager must satisfy three overlapping needs:
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3.3.2
These three needs are:
(a)
Task needs: the need to get the task done. The project manager is responsible for ensuring that the objectives of the project are achieved. This role involves planning the work, allocating tasks to individuals or groups within the project team and controlling the progress of the project and project quality. The project leader must also resolve problems that arise during the course of the project.

(b)
Team needs: the need to create an effective project team. Until the project is completed, the project team has to be held together and the team members must work with each other and co-ordinate their efforts. The project manager is responsible for creating a sense of team identity, building team morale and coordinating the efforts of all the team members.

(c)
Individual needs: the need to encourage every individual in the team to give commitment to the project. Individuals within the project team need to be motivated. The project manager must provide support and guidance for each individual within the team, and should try to get the best out of each team member.
3.3.3
Adair’s ‘model’ shows that these three areas of responsibility for a project leader are inter-linked, and they cannot always be dealt with in isolation. A successful manager gives sufficient attention to all three needs to ensure that the project is completed successfully.
3.3.4
Yeates and Cadle have suggested that a project manager requires the following core skills:
· Leadership skills

· Understanding of technology

· Skills in making assessments and decision-making

· People management

· Communication skills

· Planning skills

· Control skills

· Financial awareness

· Procurement skills

· Negotiation skills

· Skills in negotiating contracts

· An awareness of legal issues.
3.4
Problems that arise in project management
3.4.1
During the course of a project, difficulties and problems will arise. In many ways, this is no different from any other business activity. A function of management is to resolve problems.
3.4.2
The Adair model is useful in categorising the type of problems that may arise.
(a)
There may be difficulties in relation to the task, and achieving the objectives of the project. Technical and practical difficulties might have to be dealt with.

(b)
There may be problems in relation to communication and co-ordination of efforts within the team.

(c)
There may be problems with individual team members, because they lack motivation or are not doing their project tasks as well as they should.
3.4.3
With project work, difficulties in managing the project team and individual team members may arise from the fact that:
(a)
the team members are assigned to the project for a limited time and will go back to their normal work when the project is completed

(b)
the project manager does not have ‘line management’ responsibility and authority over the project team members.
3.4.4
The project manager does not usually have the power to reward project team members. Responsibility for the appraisal, development and rewarding of the individuals in a project team remain with their line manager in the department from which they have come.
3.4.5
Project team members have a dual loyalty. The project manager should try to develop a team identity, so that the individuals assigned to the project feel that they are members of a team and so develop a loyalty to the team. At the same time, individuals in the project team remain aware of the views and attitudes of their managers in the departments from which they come.
3.5
The project manager and the project sponsor

3.5.1
When a project manager is having difficulties with individual team members, and difficulty in developing the project team into an effective unit, it might be possible to resolve the difficulties through ‘people management’, using team leadership skills, or negotiating with the line managers of project team members.

3.5.2
In some situations, however, the cause of a problem might be a lack of resources for the project, or inadequate support from the project sponsor. The project manager has to work within constraints that are unique to the project. These include a limited number of team members, who might also be expected to do their normal work.

3.5.3
There are also constraints of time and cost: the project manager is expected to complete the project on time and on budget.

3.5.4
If a problem cannot be resolved because the constraints on the project are too great, the responsibility for finding a solution lies with the project sponsor rather than the project manager.
4.
Monitoring, Controlling and Concluding Projects
4.1
Project management
4.1.1
The main tasks of project management are to ensure that the goals of the project are achieved:
(a)
on time
(b)
within budget, and

(c)
to the required standard of quality or to the required specifications.
4.1.2
The project manager has to plan the project in detail and allocate tasks to individuals.
(a)
In planning the work, he needs to identify all the tasks that will have to be done and estimate how long each task will take to complete. He must also understand which tasks cannot begin until others have been completed, and which tasks can be carried on at the same time.

(b)
Having planned the work, the project manager assigns the tasks to individuals or groups of individuals.
4.2
Kathy Schwalbe (‘Project Management’, 2006) has identified nine areas of knowledge that project managers must show:
(a)
Integration management. The project manager is responsible for integrating the efforts of everyone connected with the project, including the project team members, so that all the work on the project is directed towards the same objectives.

(b)
Scope management. Scope management is concerned with establishing the scope of the project, and the work that needs to be done to meet the project specification. There is a risk that the scope of the project will fail to match the project specification, so that either not enough work is planned to meet the project specification, or too much unnecessary work is planned. Scope management also involves breaking down the total project into individual tasks (‘work breakdown’).

(c)
Time management. The project manager has to manage work on each task and the time taken on each task, so that the project is completed on time. Tasks that are not time-critical can be deferred or delayed, without affecting the final completion date for the entire project. However, tasks that are time-critical must be completed at the earliest possible time, and the project manager should give special attention to the prompt completion of these tasks.

(d)
Cost management. The expected financial returns from a project should have been estimated when the project was first initiated. Financial returns might be expressed in terms of net present value (NPV) and payback, or internal rate of return on investment (IRR). However, during the progress of the project, the main concern of the project manager should be to ensure that costs remain within budget, and that significant controllable cost over-runs do not occur.

(e)
Project quality management. Projects must be managed to achieve the required standards of quality. For IS/IT development projects, this means compliance with IT project development standards, for example standards for design, testing and documentation.

(f)
Human resource management. The role of the project manager as a motivator of the project team members, and as a team-builder, has already been described.

(g)
Communication management. The project manager is also a communicator. He must ensure that information flows freely between the project team members, and that everyone in the team knows what is happening and what the other team members are doing. The project manager must also prepare periodic status reports on the progress of the project, and report to the project sponsor. He must also try to resolve any conflicts that arise, between project team members, or between the project team and others inside or outside the entity.

(h)
Risk management. The project manager is responsible for identifying and monitoring risks in the project, and taking appropriate action to deal with them.

(i)
Procurement management. The project manager is responsible for the procurement of materials, services and assets for the project. He may therefore become involved in supplier selection, negotiating contracts with suppliers, and deciding whether work should be done ‘in house’ or out-sourced to an external supplier (the ‘make-or-buy’ decision).
4.2
Project management software

4.2.1
Software packages are available for project management, providing the project manager with a variety of tools and systems for recording, monitoring and controlling progress with the project. The software enables project managers to use project management techniques with the assistance of a PC or laptop computer. (An example of project management software is Microsoft Project).
4.2.2
Typically, project management software helps project managers to:
(a)
create a list of tasks for the project and their expected duration

(b)
construct a schedule for the completion of the project, perhaps in the form of a critical path chart

(c)
assign resources to each task

(d)
prepare a budget for the project

(e)
track the progress of tasks

(f)
record and monitor actual costs

(g)
manage the documents for the project

(h)
prepare progress reports or status reports.
4.2.3
The following is the example of project development schedule (Gantt Chart):
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4.3
Scope management

4.3.1
Scope management is concerned with trying to ensure that the work on a project meets the specifications for the project and the needs of the project customer. The tasks that are performed by the project team should be sufficient to meet the project specifications, but should not exceed what is required.
4.3.2
Scope creep (專案需求的漸變問題)
Problems can arise when the project specification fails to describe properly what the project sponsor requires. The project team is therefore being asked to achieve objectives that the customer does not want.
Incorrect or inexact project specifications are common with IS/IT projects. All too often, the project specifications omit important requirements or specify some requirements incorrectly.
‘Scope creep’ is a term that describes a situation in which the project specification does not properly describe what is required, but the project team carries out the project work to meet these specifications. However, during the course of the project uncontrolled scope changes are made to the project so that the finished project eventually meets the sponsor’s and user’s requirements. As a result, the project is much wider in scope than it should have been, and it takes longer and costs more than necessary to complete.
Scope creep can be summarised as follows:
· The project specifications ask for X.

· The project sponsor and project user actually want Y.

· The project team therefore does X and also, through uncontrolled changes to specifications, also does Y.

· The project therefore results in the achievement of (X + Y) when only Y was actually required.
4.4
Work breakdown structure

(a)
Splitting a project into phases

4.4.1
In order to plan and schedule the work for the project, it is necessary to identify all the tasks that have to be completed. A first step in the identification of tasks is to identify the main stages of the project. Each stage should have an identifiable beginning and an identifiable end (a ‘milestone’). In a typical IS/IT development project the main stages of the project may include the following.
	Stage
	Starting point
	Completion point (milestone)

	Project planning
	Project initiation document / terms of reference
	Project quality plan

	System analysis and design
	Project quality plan
	Detailed system specification

	Programming
	Detailed system specification
	Completion of system testing

	Database design
	Detailed system specification
	Database design specifications and construction of database

	Implementation
	Completed system tests and database construction
	Handover of system to the user/customer


(b)
Breakdown of work into lower-level tasks
4.4.2
When the project has been divided into stages, each with its own identifiable beginning and end (milestone for achievement), the next step is to break down each stage into more detailed tasks, or ‘lower level tasks.
4.4.3
For example, the systems analysis and design phase of an IS/IT development project might include, as lower-level tasks:
(a)
systems analysis and the production of an outline system specification

(b)
design of system input

(c)
design of system output

(d)
design requirements for individual programs (processing requirements)

(e)
file design.
4.4.4
A large number of lower-level tasks may be identified, although the number of tasks should be restricted. This is because the project manager will need to plan each task, and monitor its progress. Identifying too many tasks could make the job of the project manager too complex.
4.5
Project time management

(a)
Controlling time to completion

4.5.1
A problem with the scheduling of tasks and allocation of tasks to individual project team members is to prepare realistic estimates of how long each task might take to complete. There will be some uncertainty in the estimates.
4.5.2
Another problem is that many tasks in a project are inter-dependent. This means that some tasks cannot be started until other tasks have been completed. For example, program software cannot be written until the system has been specified. Programs cannot be tested until they have been written. A system cannot be implemented by the user until the files in the old system have been converted into files for the new system.
4.5.3
Some tasks can be carried out at the same time, in parallel with each other. For example, programming and database design may happen side-by-side. New equipment for the IT system can be procured whilst the system is being programmed and tested.
4.5.4
In order to schedule a project efficiently, so that it is completed in the shortest time possible (or by a target completion date), the project manager needs to identify the inter-dependencies between certain tasks.
4.5.5
Having specified the tasks to be completed, the resources required for each task, the estimated time to complete each task and the inter-dependencies between them, the project manager can prepare a schedule for the project. It is common to use planning tools or techniques to prepare this schedule. A common planning tool is network analysis (also called critical path analysis).
(b)
Project network and critical path

4.5.6
A network is a schedule of the work for a project, showing all the tasks that have to be completed, the inter-dependencies between them and the time-scale for completing them. A network is shown as a diagram or chart.
4.5.7
The network chart will also indicate the tasks that must be started and completed at the earliest time possible, in order for the project to be completed in the earliest possible time. There is a chain of ‘critical’ activities, one following immediately after the other, that must all be started and finished at the earliest possible time in order to complete the total project within the minimum time. This chain of time-critical activities is the critical path.
4.5.8
Network analysis or critical path analysis is a technique that is widely used to plan the timing and scheduling of a project, by drawing the project network and identifying the activities on the critical path and the total duration of the critical path. Identifying these time-critical activities will help management to allocate resources to those activities where serious delays to the entire project might otherwise occur.
4.5.9
In order to prepare a network chart, or critical path analysis (CPA) chart, the following information is required:
(a)
the individual tasks to be completed

(b)
the estimated time to complete each task

(c)
the inter-dependencies between tasks: in other words, which activities must be completed before another activity can begin.
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(c)
Monitoring completion times: slippage (工程延誤)
4.5.10
A CPA chart can be used by the project manager to:
(a)
check whether the time-critical activities are being completed on schedule
(b)
recognise by how much non-critical activities can be delayed without risking the completion time for the project as a whole

(c)
recognise when the completion time for an activity has over-run the schedule (and there is ‘slippage’ in the timetable for completion) and analyse what the consequences of the slippage will be for the completion time for the entire project
(d)
allocate extra resources to time-critical activities if there is a risk of delay, or if the expected slippage is unacceptable.
4.5.11
When a project has slipped behind schedule there are a range of options open to the project manager.
(a)
Do nothing – after considering all options it may be decided that things should be allowed to continue as they are.

(b)
Add resources – if capable staff are available and it is practicable to add more people to certain tasks it may be possible to recover some lost ground. Could some work be subcontracted?

(c)
Work smarter – consider whether the methods currently being used are the most suitable – for example, could prototyping be used.

(d)
Replan – if the assumptions the original plan was based on have been proved invalid a more realistic plan should be devised.
(e)
Reschedule – a complete replan may not be necessary – it may be possible to recover some time by changing the phasing of certain deliverables.

(f)
Introduce incentives – if the main problem is team performance, incentives such as bonus payments could be linked to work deadlines and quality.

(g)
Change the specification – if the original objectives of the project are unrealistic given the time and money available it may be necessary to negotiate a change in the specficiation.

4.6
Project cost management

4.6.1
As indicated earlier, one way of controlling costs of a project is to compare actual costs to date with budgeted costs, and report variances between actual and budgeted costs. When variances seem to be too high, they should be investigated and appropriate control measures should be taken where necessary to control excess spending.
4.6.2
A problem with this method of budgetary control is that differences between actual and budgeted cost to date will be due to two factors:
(a)
actual spending on activities is higher than planned

(b)
the amount of work done to date is more or less than scheduled.
4.6.3
An analysis of costs should allow for these two variances: expenditure variances and schedule variances.
	4.6.4
	Example 2

	
	A project was scheduled to last for one year and to cost $4,000,000. Actual spending after three months was $1,150,000. It was expected that after three months, 20% of the total project work would be completed. However, the actual amount of work completed was 25% of the total work required to complete the project.
After three months, it was expected that 20% of the work would be completed, at a cost of (20%) $800,000. Only 25% of the work was completed, therefore the cost to date should be $1,000,000 (= 25% × $4,000,000). This means that $200,000 of the overspending can be attributed to faster-than-expected completion of the work.
However, 25% of the project should cost only $1,000,000 (= 25% × $4,000,000) and the actual expenditure was $1,150,000. This difference of $150,000 is due to excess spending on the activities. The activities actually performed to date have cost $250,000 more than budgeted.
A summary of the situation after three months is therefore as follows:
$

$

Cost of work scheduled to date

800,000

Variances:

Schedule variance:

Extra cost because work is ahead of schedule

200,000 (A)

Expenditure variance:

Excess spending on actual work to date

150,000 (A)

350,000 (A)

Actual spending to date

1,150,000




(a)
Earned value analysis
4.6.5
Earned value analysis is a method of providing regular periodic reports on the costs to date of a project. The information provided by earned value analysis reports helps the project manager to:
(a)
identify the excess spending on a project, by comparing the actual and budgeted costs of the work done to date

(b)
provide a measurement of progress on the project, by comparing the budgeted cost of the scheduled work to date and the budgeted cost of the actual work to date.
4.6.6
As shown in Example 2, these two variances together explain the difference between the scheduled cost to date and the actual expenditure to date on the project.
4.6.7
With earned value analysis, the comparison of scheduled work and actual work done, and actual and budgeted expenditure, is done on an activity-by-activity basis. Project management software may include a facility that allows project managers to make this type of analysis.
	4.6.8
	Example 3

	
	A project has just been started. At the end of May, it had been scheduled that four activities would have been started, and one of these would have been finished. By the end of May, only three activities had been started but two of these had been finished. An analysis is shown below.
Activity

Scheduled completion by the end of May

Actual completion by the end of May

Budgeted cost for entire activity

Actual cost to date

$

$

A

100%

100%

20,000

22,000

B

50%

25%

18,000

6,000

C

75%

100%

40,000

43,000

D

10%

0%

25,000

0

71,000

An earned value analysis can be made, as follows:

Activity

Scheduled cost by the end of May

Budgeted cost of actual work done
Actual cost to date
$
$
$

A

20,000
20,000
22,000
B

9,000
4,500
6,000
C

30,000
40,000
43,000
D

2,500
0
0
61,500

64,500

71,000

$

$

Cost of work scheduled to date

61,500
Variances:

Schedule variance:

Extra cost because work is ahead of schedule
(64,500 – 61,500)
3,000 (A)
Expenditure variance:

Excess spending on actual work to date
(71,000 – 64,500)
6,500 (A)
9,500 (A)
Actual spending to date

71,000



4.7
Project risk management
4.7.1
Projects and other under undertakings carry an element of risk. The identification of risks involves an overview of the project to establish what could go wrong, and the consequences. Risk management may be viewed as a six-stage process:
	Stage
	Explanation

	1.
Plan the risk management approach
	· It is appropriate to determine the degree of risk aversion that will apply. The general rule is that as risk increases so do potential returns.

· Minimising risk is expensive, so the degree of risk acceptable to the project sponsor board should be considered at an early stage.

	2.
Identify and record risks
	· Existing plans for time, costs and quality should be examined for risk potential. The critical path, cost estimates and quality assumptions should be examined with particular care.

· It will be useful for project staff to brainstorm and external advice may be sought: this could come from non-project staff within the organization or from external sources.
· Identified risks are recorded in a risk register. A risk register should contain the following information:

· Category of risk

· Individual who identified the risk

· Date the risk was identified

· Date the register was most recently updated for this risk

· Description of the risk

· Probability that an adverse event will occur

· Expected impact if an adverse event does occur

· Measures taken to deal with the risk

· Current status of the risk/ control measures.

	3.
Assess the risks
	· There are two aspects to the assessment of risk

· The probability that the risk event will actually take place

· The consequences of the risk event if it does occur

· Several quantitative techniques may be useful in assessing risk, including expected values, sensitivity analysis, Monte Carlo simulation and program evaluation and review technique (PERT). PERT requires the application of probabilities to the time planned for the activities identified in the critical path analysis.

	4.
Plan and record risk responses
	· Developing a risk contingency plan for managing risk events with the highest probability and potential impact should have priority.
· Following the principle of management by exception, the most efficient way of dealing with low probability, low impact risks may be to do nothing unless the risk presents itself.

· Extra time and finance should be held in reserve for dealing with intermediate contingencies.

· Dealing with risk involves four strategies:

· Avoidance – the factors that give risk to the risk are removed.
· Reduction or mitigation – the potential for the risk cannot be removed but analysis has enabled the identification of ways to reduce the incidence and/or the consequences.

· Transference – the risk is passed on to someone else, perhaps by means of insurance, or possibly by building it into a supplier contract.

· Absorption – the potential risk is accepted in the hope or expectation that the incidence and consequences can be coped with if necessary.

	5.
Implementation
	· Implement risk management strategies.

	6.
Review the risk management
	· Review the risk management approach and actions for adequacy.


4.7.2
Risk management is a continuous process. Procedures are necessary to regularly review and reassess the risks documented in the risk register.
	Question 1

John Hudson is the managing director of ALG Technology, a medium-sized high tech company operating in several geographic markets. The company provides software and instrumentation, mainly for military projects but it also does have civilian interests. It currently has four key projects: (1) a new artillery command, communication and control system, (2) a programme for updating of fighter aircraft avionics, (3) an air traffic control system for a regional airport and (4) radar installations for harbour authorities in the Middle East. All these projects were expected to have a life expectancy of at least five years before completion. However, John Hudson is worried because they are all increasingly falling behind schedule and the contracts have late delivery penalties.

Hudson is convinced that a significant cause of the problem is the way that the company is organized. It has been shown that a competitive advantage can be obtained by the way a firm organizes and performs its activities. ALG Technology is currently structured on a functional basis, which does not seem to work well with complex technologies when operating in dynamic markets. The functional structure appears to result in a lack of integration of key activities, reduced loyalties and an absence of team work. Hudson has contemplated moving towards a divisionalised structure, either by product or by market so as to provide some element of focus, but his experience has suggested that such a structure might create internal rivalries and competition which could adversely affect the performance of the company. Furthermore there is a risk that such a structure may lead to an over-emphasis on either the technology or the market conditions. He is seeking a structure that will encourage both integration and efficiency. Any tendency towards decentralization, whilst encouraging initiative and generating motivation may result in a failure to pursue a cohesive strategy, whereas a move towards centralization could reduce flexibility and responsiveness.

The company is already relatively lean and so any move towards delayering, resulting in a flatter organization is likely to be resisted. Furthermore the nature of the market – the need for high technical specifications and confidentiality – is likely to preclude outsourcing as a means of achieving both efficiency and rapidity of response.

Required:

(a)
Provide an alternative organizational structure for ALG Technology, discussing both the benefits and problems which such a structure might bring.
(13 marks)

(b)
Explain how John Hudson should manage the potential slippage and risk associated with his company’s projects.
(12 marks)
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4.8
Requests for changes
4.8.1
With large projects that take a long time to complete, it is common for the project sponsor to ask for changes to the project specifications. Changes might arise because:
(a)
the project sponsor realises that the original project specifications were incorrect, and wants to change them so that they specify requirements correctly

(b)
there might be changes in the business environment that alter the strategic situation, and the project sponsor’s requirements are changed by these developments

(c)
the project sponsor keeps thinking of extra requirements that would be ‘useful’ or ‘desirable’. (This is a form of ‘scope creep’.)
4.8.2
The project manager must react to requests for changes in an appropriate way.
(a)
The first step should be to consider the changes that have been requested, and decide whether they are feasible.

(b)
If the requested changes are feasible, an estimate should be made of the effect on time to completion of the project and the project’s cost. The project sponsor should be informed about the expected effects of cost and completion time.

(c)
The project sponsor should be asked to agree to the delay to completion and the additional cost. (The project sponsor might be reluctant to agree.)

(d)
The request for the change should be documented. ‘Unofficial’ or ‘uncontrolled’ changes to specifications should be avoided, because the individual or group responsible for changing the specifications should be formally identified. This individual or group should then be responsible for the consequences of the changed specification (for example, for any delay or extra cost, or reduction in process/system quality).

(e)
The new project specification should be analysed, and amendments should be made to the project design, scheduling, budget, resource requirements, and so on.
4.9
Project completion

4.9.1
There should be formal procedures for the conclusion of a project. On completion of a project, the ‘end result’ is handed over to the project sponsor or project client for implementation. The ‘end result’ might be a new process or a new IS/IT system.
4.9.2
The procedures in project completion should include the following:
(a)
Acceptance testing by the project ‘client’. Before a new process is implemented or a new IS/IT system is introduced, thorough tests should be carried out to ensure that the outputs from the project meet:
(i)
the project specifications and

(ii)
the requirements of the project client.

At this stage, the project client might identify problems with using the new process or system, and changes might be requested at this late stage to improve the process quality or system performance.
(b)
On successful completion of acceptance testing, the process or system is handed over to the project client for implementation. The project manager might prepare a project completion report for the project sponsor.

(c)
The project team is disbanded.

(d)
There should be a post-completion audit of the new process or system, some time after its implementation.
(a)
Post-completion audit (post-implementation review)
4.9.3
The purpose of a post-completion audit of a new process or system is to assess the success (or failure) of the project in meeting its intended objectives.
4.9.4
The audit or review should be carried out by a person or a team that is considered ‘independent’. Members of the project team and the project client should not be the auditors.
4.9.5
The review should assess the project in terms of:

(a)
whether the objectives of the project have been achieved, and the re-designed process or new system has achieved the expected benefits, and

(b)
in terms of quality, time and cost.
(b)
Review of the benefits achieved from the project
4.9.6
Projects are usually undertaken to introduce changes into an organisation, and the purpose of a project is therefore to implement business strategy. If the project has failed to achieve the benefits that were expected, the implications for the entity’s business strategy should be assessed. A failure in one project to achieve the expected benefits could mean that the business strategy must be reviewed, and new initiatives must be considered.
4.9.7
The assessments from the post-completion audit of projects should be included within the next general strategic review and position analysis.
(c)
Review of cost, time and quality

4.9.8
A post-completion audit should also review the cost of the project, the time it took to complete and the quality of the output from the project – the new process or system.
4.9.9
For example, a post-completion audit of a new IS/IT system should assess:
(a)
whether the project client is satisfied with the new process or system

(b)
whether the system is easy to use or the new process is trouble-free

(c)
the problems that have occurred with the implementation of the process or system, why they happened and whether they have been resolved

(d)
the ability of the process or system to handle the actual volume of transactions, and whether it will be able to handle the expected growth in transaction volume.
4.9.10
The post-completion audit might find that lessons can be learned for the future, so that mistakes that were made with the project are not made again with future projects.
4.10
Benefits management
4.10.1
Businesses enter into projects to achieve benefits. However, many projects fail to achieve their objectives. Studies show that over 70% of business improvement projects fail to deliver their expected benefits, and even when they are achieved in part, often they are far from fully realised.
4.10.2
There are many reasons for this but often it is due to one of the following:
(a)
Business cases focused on target savings instead of expressing business benefits in a manner that can be understood and implemented.

(b)
Too much emphasis on deliverables, or outcomes (e.g. capabilities) which on their own do not deliver specific benefits.

(c)
No mechanisms or in particular structures to manage their realisation.
4.10.3
Benefits Management aims to make sure that desired business change or policy outcomes have been clearly defined and measurable with the ultimate aim of ensuring that the benefits are actually achieved.
(a)
Process

4.10.4
Benefits must be identified clearly in the project and be linked to business objectives. Individual managers must be given “ownership” of the benefits and be made responsible for planning and managing their achievement.
4.10.5
A central aim of the process is to bring structure, accountability, clarity and discipline to the definition and delivery of the benefits inherent in a project.
4.10.6
Benefits management is a key aspect of programme management and must start in the earliest stages of the project. Effective realization (實現) planning enables organizations to understand and maximise the potential benefits that might be achieved by the project. The plan must identify and address the changes that will be required, including any resistance that may be encountered. These changes themselves may need to be managed carefully as part of a change management programme.
4.10.7
Potential benefits should not be identified as a simple list. It is important to identify interrelationships and to understand where the achievement of one benefit is dependent on the realisation of another.
4.10.8
Once they have been identified, analysed and structured, the next task is to create a realisation plan. This should enable the organisation to identify the management actions required to support and execute that plan.
(b)
Benefits focused business cases
4.10.9
A business case should set out the basis of an investment or change.

4.10.10
Business cases must demonstrate the return or value that the organisation will achieve by the proposition in the business case.
4.10.11 Business cases must demonstrate how the value or return will be delivered, by identifying specific benefits that will be accrued from the project. This is often very different from making summary statements about planned or targeted financial savings that will be achieved.
(c)
Delivering strategic goals and objectives
4.10.12
Most organisations have current strategic goals and objectives. These should be embedded throughout benefits identification and planning. The business case must be evaluated thoroughly to ensure that it is focused on achievement of strategic goals.
4.10.13
The realisation plan will provide a control mechanism to provide continual feedback against strategic goals.
4.10.14
Many of the anticipated benefits will not start to materialise until after the project has been delivered. It is therefore essential that the ownership of the benefits realisation plan is maintained beyond project delivery through to complete realisation.
4.10.15
The process should also include a post implementation review, thereby allowing time for analysis and a proper evaluation against the original business case.
4.11
Project gateways

4.11.1
A project should follow a defined process, from initiation to conclusion.

4.11.2
Project gateways are a project monitoring mechanism and may be used with benefit management.
4.11.3
Gateways are decisions point incorporated strategic points within the project lifecycle with the purpose of ensuring that key processes have been followed and to enable the decision makers to decide whether the project should continue or not. At these decision points, project progress is appraised. If the project is proceeding as planned it will continue. If there are problems of some kind the project will be referred to someone (the gatekeeper) who will decide on corrective action (which might involve abandoning the project).
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