
Project planning and 
management 

ICT284 Systems Analysis and Design 

Topic 11 



In the final two topics of the unit, we change the focus from the 

activities involved in the SDLC to managing the systems 

development process itself. This involves consideration of project 

management activities and the choice of development methodology.  

In Topic 1 we introduced the core processes involved in developing a 

system, and discussed them in terms of  the SDLC. In this topic we 

look at core processes 1 and 2 again, but this time from the 

perspective of project management, and describe how a project 

can be identified and approved, and planned and monitored.  

 

About this topic 



1. Explain how information systems are used within organisations to fulfil organisational 
needs 

2. Describe the phases and activities typically involved in the systems development life 
cycle 

3. Describe the professional roles, skills and ethical issues involved in systems 
analysis and design work  

4. Use a variety of techniques for analysing and defining business problems and 
opportunities and determining system requirements 

5. Model system requirements using UML, including use case diagrams and 
descriptions, activity diagrams and domain model class diagrams  

6. Explain the activities involved in systems design, including designing the system 
environment, application components, user interfaces, database and software 

7. Represent early system design using UML, including sequence diagrams, 
architectural diagrams and design class diagrams 

8. Describe tools and techniques for planning, managing and evaluating 
systems development projects 

9. Describe the key features of several different systems development methodologies 

10. Present systems analysis and design documentation in an appropriate, consistent 
and professional manner  

 

Unit learning outcomes addressed in 
this topic 



After completing this topic you should be able to: 

• Discuss the factors that cause a software development project to 
succeed or fail 

• Describe the responsibilities of a project manager 

• Define the PMBOK and briefly outline its knowledge areas 

• Describe the Agile approach to project management knowledge 
areas 

• Explain the activities required to get a project approved 

• Explain the activities required to plan and monitor a project 

• Apply different cost/benefit analysis techniques 

 

Topic learning outcomes 



READING 

• Satzinger, Jackson & Burd, Chapter 11 

• Online Chapter C on My Unit Readings: 

• PMBOK (you don’t need all the detail here) 

• more detail on cost-benefit analysis techniques and project 
scheduling 

 

Except where otherwise referenced, all images in these slides are 
from those provided with the textbook:  

Satzinger, J., Jackson, R. and Burd, S. (2016) Systems Analysis and 
Design in a Changing World, 7th edition, Course Technology, Cengage 
Learning: Boston. ISBN-13 9781305117204       

 

 

Resources for this topic 



• Introduction to project management 

• Role of the project manager  

• The Project Management Body of Knowledge 
(PMBOK) 

The Agile approach to PMBOK knowledge areas 

• Project management activities of Core Process 1 

• Project management activities of Core Process 2 

• Cost-benefit analysis 

Topic outline 



 

Introduction to project 
management 



Overview 

In Topic 1 we introduced the 
core processes involved in 
developing a system. These 
were discussed in terms of  
the SDLC.  

In this topic we look at Core 
Process 1 & 2 again, but this 
time from the perspective of 
project management, and 
describe how a project can 
be identified and approved, 
and planned and monitored  
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Projects and Project Management 

A project is a planned undertaking, with a 
beginning and end, which produces a 
predetermined result and is usually constrained by 
a schedule and resources 
 

A project:  
• Has a unique purpose 

• Is temporary 

• Requires resources 

• Involves uncertainty/risk 

• Has a deliverable 
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Projects and Project Management 

Project management is the application of 
knowledge, skills, tools and techniques to project 
activities and processes to improve project 
outcomes – i.e. within time constraints, within 
budget, and according to specification 
 

The purpose of project management is:  

• to coordinate the activities involved 

• to determine the order they should occur in 

• to assign tasks to appropriate team members 

• … and monitor progress to ensure the project is 
successfully completed 
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The need for Project Management 

A number of organisations study the outcome of 
projects to identify why they succeed or fail. 

Success is usually measured in terms of  

• Time 

• Budget  

• Specifications (the needs expressed in the 
problem definition) 



Measures of project success 

Project success = project management success + 
project product success 

Project management success includes 

• The system was delivered “on time.” 

• The system was delivered “within budget.”  

• The system was delivered “according to requirements”. 

• The resulting information system is “acceptable to the 
customer”. 

• The system development process had a minimal impact on 
ongoing business operations. 

Project product success includes 

• Product has added value to the organisation. 
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Research on project success 

• Many system development projects fail. Standish 
Group (2015) report that: 

29% of IT projects succeed (on time, on budget, all 
features) 

52% are challenged (project operational but either 
over budget, or over time, or reduced features) 

19% fail (cancelled before completion) 

Ref: http://www.infoq.com/articles/standish-chaos-2015  

• Some examples of project failures: 
http://www.computerworlduk.com/galleries/infrastructure/top-
10-software-failures-3599618   

Some evidence that good project management can 
reduce the chance of failure 
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Examples of failed projects 
(Australia) 
• The Commonwealth of Australia’s child support project was a $104million 

project which aimed to support the payment of 3.2 billion dollars per year. 
In January 2017, the system failed due to unsuccessful meeting of 
milestones and functional requirements, costing taxpayers $100,100 per 
day plus more than 80 technicians, mostly contractors costing $200 a day 
to work and fix the current system technical gaps  

• In December 2016, the Australian Taxation Office’s (ATO) system went 
down after a major failure of the upgraded storage network. An 
independent review estimated that the crash would cost the taxpayers  at 
least $340,000  

• The 2016 Australian Bureau of Statistics (ABS) Census project  is 
considered an IT catastrophe, with insufficient security protection against a 
minor cyber-attack that led to 40 hours outage of the system. It is 
estimated that the census failure will cost the taxpayer at least  $30million  

• In 2011 Victoria's MYKI transport ticketing system was reported to be 
$350m over budget and at least four years behind schedule. This was one 
of a series of projects examined in the report, which estimated the projects 
it had reviewed were collectively $1.44bn over budget 
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Examples of failed projects 
(international) 

 

• In 2016 the Royal Bank of Scotland was fined £56million 
when customers experienced an outage due to issues with 
batch scheduling software 

• The Obama administration has spent roughly $840million 
on HealthCare.gov, including more than $150 million just 
in cost overruns for the version that failed so badly when it 
launched in 2013 

• In 2011 the UKP 12.7bn ($20.4bn) National Health Service 
IT Scheme was cancelled after the Major Projects Authority 
had reviewed it and decided it was not fit to provide 
services to the NHS 

 

Slide 15 



Chaos Reports 2011-2015 

https://www.infoq.com/articles/standish-chaos-2015  
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Project success based on 
development paradigms 

http://www.drdobbs.com/architecture-and-design/the-non-existent-software-
crisis-debunki/240165910 

 

Survey of success Nov 2013 

Adaptive 

Chaotic 

Predictive 
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Reasons for IT project failure 

Many studies identify the reasons for failure: 

• Undefined project management practices 

• Poor IT management and procedures 

• Inadequate executive support for the project 

• Inexperienced project managers 

• Unclear business needs and project objectives 

• Inadequate user involvement 

 

Why can these issues lead to project failure? 
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Key to project success 

Project management approaches have been 
studied, and are identified and described in a very 
comprehensive body of knowledge. Project 
management information is not hard to find: 

• Therefore ,the problem appears to be down to 
the application of that knowledge… and may be 
preventable  

• Case studies show that professionals with 
experience and skills were not leading them 

• A lack of management skills underlies many of 
the reasons for project failure 
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• Project success is usually measured in terms of 
time, budget, specifications, and acceptability to 
the user 

• Many projects fail – they are over time, over 
budget, or don’t meet specifications; or even 
cancelled before completion 

• A lack of management skills underlies many of 
the reasons for project failure 

• Project management is the application of 
knowledge, skills, tools and techniques to project 
activities and processes  to achieve a planned 
result within budget and on schedule 

Summing up… 



 

Role of the project manager 



Role of the Project Manager 

• Project management – organising and directing 
people to achieve a planned result within budget 
and on schedule 

• Success or failure of project depends on skills of 
the project manager 

• Beginning of project – plan and organise 

• During project – monitor and control 

• Responsibilities are both internal and external 
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Internal responsibilities 

Project manager responsibilities inside the project 
include managing people and resources. These 
include: 

• Develop the project schedule 

• Recruit and train team members 

• Assign team members to tasks 

• Assess project risks 

• Monitor and control project deliverables and 
milestones 

The PM serves as a locus of control for the project 
team and all it activities. 
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External responsibilities 

Project manager responsibilities associated with 
other stakeholders include: 

• Report the project’s status and progress 

• Work directly with the client (the project’s 
sponsor) and other stakeholders 

• Identify resource needs and obtain resources 

• Establish good working relationships with those 
who identify the needed system requirements 
(the people who will use the system) 

The PM is the main contact for the project, and 
represents the team to the outside world. 
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Role of the Project Manager – 
interaction with stakeholders 

 

The PM must interact 
with: 

• Client/customer 

• Oversight/steering 
committee 

• Users 

as well as with the 
project team 

 

Image from: Systems Analysis and Design in a Changing World, 7th Edition ©2016. Cengage Learning 



Role of the Project Manager – 
ceremony (how formal should the PM be?) 

The:  
• amount of documentation 

• traceability of specifications, and  

• the formality of the decision-making 
process  

determine the level of ceremony of a project 

Usually large, complex projects are executed with 
high ceremony  

Smaller or more adaptive projects may often have 
less ceremony 



Success or failure of a project depends on the skills 
of the project manager 

• Beginning of project – focus is on planning and 
organising 

• During project – monitoring and controlling 

Responsibilities are both internal and external: 

• Internal to the project include managing people 
and resources of the development team 

• External responsibilities include managing 
interactions with all stakeholders, including 
client, steering committee and users 

 

Summing up… 



 

The Project Management Body of 
Knowledge (PMBOK) 



The Project Management Body 
of Knowledge (PMBOK) 

 

• The Project Management Institute (PMI) is a 
professional society involved in education and 
certification of project managers. They created 
the Project Management Body of Knowledge 
(PMBOK) 
 

• PMBOK provides a solid base of standards, 
procedures and practices for managing all types 
of projects and is used by many organisations to 
apply project management principles to projects  
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PMBOK mindmap 

https://www.pinterest.co.uk/pin/134896951316720047  
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PMBOK Knowledge Areas 

PMBOK covers the following 10 knowledge areas: 

• Integration management – focusing on the tasks 

that ensure the project is coordinated, executed, 
monitored and controlled successfully 

• Scope management – defining and controlling the 

functions included in the system and the scope of work 
done by the team 

• Time management - building a detailed schedule of 

all project tasks and monitoring progress of project against 
milestones 
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PMBOK Knowledge Areas 
(continued) 

 

• Cost management - calculating cost/benefit analysis 

and monitoring expenses 

• Quality management – establishing a quality plan 
and quality control activities for each project phase 

• Human resource management - recruiting and 

hiring project team members 

• Communications management - including the 

processes required to ensure timely and appropriate 
generation, collection, distribution, storage, retrieval and 
ultimate disposition of project information 
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PMBOK Knowledge Areas 
(continued) 

 

• Risk management - identifying and reviewing risks 
for failure and developing plans to reduce these risks 

• Procurement management - developing requests 
for proposals (RFPs); evaluating bids, writing contracts, 
monitoring vendor performance 

• Stakeholder management – identify stakeholders 
and manage stakeholder expectations 
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• The Project Management Body of Knowledge 
(PMBOK) provides a solid base for managing all 
types of projects  

• It covers 10 knowledge areas, addressing the 
management of: 

integration, scope, time, cost, quality, 
human resources, communications, risk, 
procurement, stakeholders 

• PMBOK is used by many organisations to apply 
project management principles to projects 

 

 

Summing up… 



 

The Agile approach to project 
management 



Project Management and SDLC 
tasks for a predictive project 
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Project Management and SDLC 
tasks for an adaptive project 
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Agile development 

• Complements Adaptive SDLCs and 
Methodologies that support it 

 

• A guiding philosophy and set of guidelines for 
developing information systems in an unknown, 
rapidly changing environment 

 

• Takes adaptive and makes sure developers are 
fast on their feet to respond to changes 

 

More on Agile approaches in Topic 12 



Agile PM 

One of the major challenges of Agile Project 
Management is how best to manage the flexibility 
and chaos of an agile team with the order and 
control needed for a project 

Issues with Agile PM in 5 of the 10 knowledge areas: 

• Scope management 

• Time management 

• Cost management 

• Risk management 

• Quality management 

are discussed next as examples 



Agile Scope Management 

The PM must have a process, and 
mechanisms in place to control 
the scope of a project, even when 
it is accepted that scope is not 
well understood and there will be 
changes, updates and refinements 
to the requirements as the project 
progresses 

Prioritising the requirements is 
one approach. Criteria can include 
importance, complexity, size 

Since high priority items are 
delivered first, the client can shut 
down the project when s/he 
considers it complete 
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Agile Time Management 

Because Agile requirements are always changing it 
can be difficult to develop a meaningful project 
schedule across the project 

• Preliminary Agile scheduling identifies iterations 
and assigns requirements to these 

• Within an iteration, a more detailed schedule can 
be developed, by the project team (not just PM) 

• The tasks within an iteration are identified, 
estimates developed and tasks assigned to team 
members, who soon become proficient at 
estimating and scheduling 

 

 



Agile Cost Management 

• As requirements are often expected to change 
throughout the lifetime of the project it is more 
difficult to estimate costs 

• More important for the PM to control the costs 
during the life of the project 

• Where agile projects have strict budgets, the 
scope and time are adjusted to remain within 
cost constraints 

 

 
Image source: https://www.quora.com/Given-tech-

improvements-is-project-management-without-time-as-a-static-

factor-theoretically-possible  
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Agile Risk Management 

Iterative projects are often risk-driven: 

• Early iterations focus on addressing most critical 
risks so high risk portions of the new system are 
developed first 

• Requirements are regularly updated and 
reprioritised based on an improved 
understanding of current risk exposure   

• In predictive projects it is more difficult to 
integrate risk-reducing activities in the project 
schedule 



Agile Quality Management 

• Consider the quality of the process as well as the 
product (ie the system) 

• Quality Management in a predictive project tends 
to focus on the end phase – when it’s difficult 
and expensive to make changes 

• In an Agile project the quality of each new 
iteration deliverable is considered individually as 
well as it integrates to the rest of the system, 
with input from users, so: 

 Testing and quality control are spread across the 
 project for a more robust delivered system 



In summary – Agile PM 
 

Source: http://www.slideshare.net/dcsunu/agile-project-management-54493426  
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• Project management principles can be applied to 
predictive and adaptive projects in different 
ways 

• We used the example of Agile to demonstrate 
how several of the PM areas apply in an Agile 
project 

• One of the major challenges of Agile project management is 

how best to manage the flexibility and chaos of an agile 

team with the order and control needed for a project 

 

 

 

 

Summing up… 
 



 

Project management activities of 
Core Process 1 – Identify the 
problem and obtain approval 



Project Management activities of 
Core Process 1 

Core Process 1 is critical for project success, and 
involves four activities: 

1.Identify the problem 

2.Quantify project approval factors 

3.Perform risk and feasibility analysis 

4.Review with client and obtain approvals 
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Activity 1.1: identify the problem 

Driving forces to start project:  
Respond to opportunity 

Resolve problem 

Conform to directive 

Project initiation comes from: 
• Long-term IS strategic plan (top-down)  

• Department managers or process 
managers (bottom-up) 

• Response to outside forces (e.g. new 

legislative requirements) 
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Need to ensure the new system 
meets the business need, by 
defining the ‘target’ 

A System Vision Document: 

• Describes the problem 

• Identifies business benefits 
(cost/benefits) 

• Describes system capabilities 
(in terms of the requirements 
for the IS to achieve business 
benefits) 
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Image from: Systems Analysis and Design in a Changing World, 7th Edition ©2016. Cengage Learning 



Activity 1.2: quantify project 
approval factors 

Project team, with users, defines the scope 
and impact of the project 

Sufficient justification to obtain funding 

 May require complete cost/benefit analysis 

Criteria usually considered: 

a. Estimated project completion time 

b. Estimated cost for project and system 

c. Anticipated benefits from deployment 

These estimates are only rough – stakeholders 
realise requirements are unknown at this stage 
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Activity 1.2a – estimated time 

The major inputs to estimating project completion 
date are scoping statement (from Vision document) 
and effort required to develop the requirements 
identified 

This helps identify:  

• number of  
iterations 

• size and  
number of  
teams working 
on various  
subsystems 
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Activity 1.2b – estimated cost 

Includes project and system 

Should also consider the costs involved in deploying 
the system (e.g. training) as well as ongoing 
maintenance costs 
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Activity 1.2c – anticipated 
benefits 

An analysis of identified benefits and provide an 
estimate of value to the business 

The value becomes part of the decision criteria, and 
is estimated by the client, with assistance from the 
PM 
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Activity 1.2c – anticipating 
benefits 

If a comparison is needed between estimated costs 
and anticipated benefits, a cost/benefit analysis is 
undertaken  

Where the organisation can estimate a dollar value 
of a benefit (or cost), this is a tangible benefit (or 
cost) 

Where dollar value cannot be estimated, 
intangible benefits/costs may exist, e.g. 

• Benefits - increased level of service or customer 
satisfaction 

• Cost – reduced employee morale 

 

More on cost/benefit analysis later 



Activity 1.3 – determine risk & 
feasibility 

This activity verifies whether the project can be 
started and completed successfully: 

a. Determine organisational risk & feasibility  
(in terms of organisational culture and norms) 

b. Evaluate technological risk & feasibility 
(including expertise required) 

c. Assess resource risk & feasibility  
(including team skills and availability as well as computer 
& physical resources) 

d. Identify schedule risk & feasibility  
(identifying milestones and iterations allows PM to assess 
risk and implement contingency plans) 

Feasibility covered in Topic 6 



Activity 1.4 – review with client 
& obtain approvals 

It is good practice to get approval and support from 
the whole organisation 

Resources can then be assigned, and the 
organisation informed that a major activity has 
commenced, with support and request for co 
operation from management 

 

 



• Core Process 1 is about project initiation  

• Core Process 1 is critical for project success, and 
involves four main activities: 

• Identify the problem 

• Quantify project approval factors 

• Perform risk and feasibility analysis 

• Review with client and obtain approvals 

 

 

 

 

Summing up… 



 

Project management activities of 
Core Process 2 – Plan and monitor 

the project 



Project Management activities 
of Core Process 2 

Planning & monitoring lasts throughout the project 

• Major planning effort after approval 

• Ongoing planning and monitoring during all 
project iterations – 

• Each iteration planned as it commences 

• Progress continually monitored and corrective action 
applied as required 
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Activity 2.1 – establish project 
environment  

All the elements to allow the project to proceed 
without blocks must be put into place. These 
include:  

• Methodology (predictive/adaptive)  

• Communication process for stakeholders 
(internal/external) & recording of decisions 

• Work & team environment (facilities, tools, support) 

• Processes and procedures (standard organisational or 

special for project (e.g. type of programming – 
single/pair)) 



Activity 2.2 – schedule the 
work 

For adaptive systems scheduling occurs throughout 
the project 

• At initial planning – user cases/stories are developed for 
each subsystem and assigned to iterations. This is the 
project iteration schedule 

• As each iteration starts, a detailed work schedule is 
developed to identify all task and work to be completed 
within the iteration 

• At the completion of an iteration, the project iteration 
schedule may be reviewed (by team leaders & key 
users)and reworked to include changes and new 
requirements 



Activity 2.2 – schedule the 
work… 

Developing a detailed work schedule for an iteration 
involves: 

a. Developing a work breakdown structure  

b. Estimating effort and identifying dependencies 

c. Creating a schedule 



Activity 2.2a - Work Breakdown 
Structure 

A work breakdown structure (WBS) is list of all 
the required individual activities and tasks for the 
project. Various approaches exist for creating the 
WBS – by deliverable within an iteration:  

 

 

 

 

 

 

or by timeline:  

 
Slide 64 

1 Phase 1 of the project … 
2 Phase 2 of the project … 
 2.1  Activity 1 of Phase 2 … 
 2.2 Activity 2 of Phase 2 
  2.2.1 Task 1 of Activity 2.2 in Phase 2 
  2.2.2 Task 2 of Activity 2.2 in Phase 2 
  2.2.3 Task 3 of Activity 2.2 in Phase 2 
 2.3 Activity 3 of Phase 2 … 
3 Phase 3 of the project … 
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Activity 2.2a - WBS guidelines 

When developing a WBS: 

• There should be a way to recognise when the task is 
completed 

• The definition of the task should be detailed enough 
to estimate effort required 

• The effort should be around 1-5 working days 



Activity 2.2b – determine 
dependency and effort 

Considering the order of tasks to be completed, 
task dependencies can be identified (the start or 
completion of individual tasks may depend on the 
start or completion of other tasks) 

There are 4 types of intertask dependencies: 
• Finish-to-start (FS)—The finish of one task triggers the start of 

another task (default)  

• Start-to-start (SS)—The start of one task triggers the start of another 
task. 

• Finish-to-finish (FF)—Two tasks must finish at the same time. 

• Start-to-finish (SF)—The start of one task signifies the finish of 
another task 

Effort can be estimated based on the actual amount 
of work required to complete the task 



Activity 2.2c – create schedule 

A Gantt chart is a simple horizontal bar chart that 
depicts project tasks against a calendar. Each bar 
represents a named project task. The tasks are 
listed vertically in the left-hand column. The 
horizontal axis is a calendar timeline 

A PERT chart is a graphical network model that 
depicts a project’s tasks and the relationships 
between those tasks. It often identifies when the 
earliest and latest time a task can commence and 
finish as well as duration 

[Gantt a type of bar chart devised by Henry Gantt in the 1910s] 

[PERT Program Evaluation Review Technique developed in the 
1950s] 



Activity 2.2c – create 
schedule… Gantt 

Task from WBS Resource  

Lag 
Duration 
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Activity 2.2c – create 
schedule… Gantt 
• Resource Lag is the time a resource (in this 

case a team member) is not assigned a WBS 
task (Helen King) 

• Slack or float is the amount of time an activity 
can be delayed without delaying a succeeding 
activity or the project finish date. This means 
the slack is attached to WBS tasks NOT on the 
Critical Path (From the end of Task Define info and 

data fields to commencement of Task Design 

database schema) 

 



Activity 2.2c – create 
schedule… PERT 

http://dlhsoft.com/ProjectManager/  

Critical path is shown in red – the sequence of tasks that 
can’t be delayed without delaying the whole project 

http://dlhsoft.com/ProjectManager/
http://dlhsoft.com/ProjectManager/


Activity 2.3 – staff and allocate 
resources 

The PM identifies what expertise is needed for the 
project and gets those people assigned. The 
staffing activity includes: 

a. Developing a resources plan 

b. Identifying and acquiring specific technical staff 

c. Identifying and requesting specific user staff 

d. Organising the project team 

e. Conducting preliminary training & team-building 



Activity 2.3 – staff and allocate 
resources… 
The availability of resources can significantly alter a 
project schedule.  

Need to assign: 

• People—including system owners, users, analysts, 
designers, builders, external agents, and clerical help 
that will be involved in the project in any way 

• Services—a service such as a quality review that may 
be charged on a per use basis  

• Facilities and equipment—including all rooms and 
technology that will be needed to complete the project 

• Supplies and materials—everything from pencils, 
paper, notebooks, toner cartridges, etc 

• Money—A translation of all of the above into the 
language of accounting—budgeted dollars!  
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Activity 2.4 – evaluate work 
processes 

An ‘end of iteration’ review can determine how well 
the team works together – this may be called a 
retrospective. Issues identified can include: 

• Are communications procedures adequate? How can 
they be improved? 

• Are working relationships with users effective? 

• Were deadlines met?  Why/why not? 

• What went well/what didn’t? 



Activity 2.5 – monitor project 
process & make corrections 

Each development project includes a basic process 
for monitoring & controlling a project: 

 

 

 

 

 

The monitoring & control of risk and issues is often 
based on tracking logs, available to team members. 
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• Core Process 2 is about planning and monitoring the 
project  

• Planning and monitoring lasts throughout the project: 

• Major planning effort after approval 

• Ongoing planning and monitoring during all project 
iterations:  

• Each iteration is planned as it commences, progress is 
continually monitored and corrective action applied as 
required 

• Tools such as Work Breakdown Structures,  Gantt 
charts and PERT charts are used to schedule tasks, 
allocate resources, plan and track project progress 

• Good project management practice ensures any issues are 
resolved quickly and the project moves forward  
rapidly 

 

Summing up… 



 

Cost/benefit analysis 



Cost/Benefit Analysis 

Organisations like to compare the estimated costs 
with the anticipated benefits to assess economic 
feasibility 

 

This process is called cost/benefit analysis, 
which uses a variety of techniques  
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Anticipating benefits 

The business benefits of the system need to be identified 

The value to the organisation is then estimated 

Benefits: 

• Tangible benefits are those that can be easily quantified. In 
dollar terms, for example  

- increased revenue 

- cost reduction 

• Intangible benefits are those benefits believed to be difficult or 
impossible to quantify 

- increased levels of service (in ways that can’t be measured 
in dollars)  

- increased customer satisfaction (not measurable in dollars) 

- survival—need to do it to compete 

- need to develop in-house expertise (such as a pilot 
program with new technology) 

 



Categorising costs 

Costs: 

• Development costs are one time costs that will 
not recur after the project has been completed 

• Operating costs are costs that tend to recur 
throughout the lifetime of the system. Such 
costs can be classified as: 

• Fixed costs — occur at regular intervals but at 
relatively fixed rates 

• Variable costs — occur in proportion to some 
usage factor 
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Example of costs 

Image from Whitten, J.L., Bentley, L.D. & Dittman, K.C., (2004), Systems Analysis and Design Methods, 6th Edition, 
McGraw-Hill. Figure 10.2 



Three popular cost/benefit 
analysis techniques 

• Payback Analysis 

• Return On Investment (ROI) 

• Net Present Value (NPV) 
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The Time Value of Money is a concept 
that should be applied to each technique. 
The time value of money recognises that a 
dollar today is worth more than a dollar one 
year from now 



Calculating financial returns 

• The two basic concepts of net present value 
are  

• that all benefits and costs are calculated in terms 
of today’s dollars (that is, present value)   

• that benefits and costs are combined to give a 
net value—net present value 

• Discount rate – the annual percentage rate that 
an amount of money is discounted to  bring it to 
a present value 

• Discount factor – the accumulation of yearly 
discounts based on the discount rate 

 



Present Value formula 

PVn = FV/(1 + i)n 

Where: 

PV is the present value of the investment - the value in 

today’s dollars 

FV is the future value of the investment - the amount in the 

future 

i is the discount rate - discount rate is similar to interest rate  

n is the number of time periods – usually years 

It is possible to rearrange the formula to get this 

PVn = FV * (1/(1 + i)n) 

The red highlighted part is called the discount factor, 
and we can pre-calculate these and keep them in a table 
to make it easier when we need to calculate future 
values…. 
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PV table 

Source: http://www.principlesofaccounting.com/ART/fv.pv.tables/pvof1.htm  

http://www.principlesofaccounting.com/ART/fv.pv.tables/pvof1.htm
http://www.principlesofaccounting.com/ART/fv.pv.tables/pvof1.htm
http://www.principlesofaccounting.com/ART/fv.pv.tables/pvof1.htm
http://www.principlesofaccounting.com/ART/fv.pv.tables/pvof1.htm


An example 

What is the current value of $15,000 
received in 4 years time if the discount rate 
is 8%?  

 

PV  = FV * discount factor [(1/(1 + i)n) [taken 

from table] 

PV  = $15,000 * 0.735 

  = $11,025 
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Payback analysis 

Payback analysis is a simple and popular method 
for determining if and when an investment will pay 
for itself 
 

The payback period is the period of time that will 
lapse before accrued benefits overtake accrued and 
continuing costs 

• The point at which this happens is the break-even 
point 

• The time before the break-even point is the pay-
back period 
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Payback analysis for a project 

Pay-back period 

Payback period is calculated as: 

3 years + 51,611/(51,611+70,501)*365 = 3 years 154 days 

 

 Image from Whitten, J.L., Bentley, L.D. & Dittman, K.C., (2004), Systems Analysis and 
Design Methods, 6th Edition, McGraw-Hill. Figure 10.3 



Net Present Value 

NPV = Lifetime benefits - Lifetime costs 
  

where all benefits and costs are in PV form 

If NPV is positive the investment is good, if it is 
negative the investment is bad 

When comparing alternative proposals the one with 
the highest net present value is the best 
investment (even if they have different lifetimes) 

Many people consider net present value to be 
the best cost benefit technique. 
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NPV analysis 

Image from Whitten, J.L., Bentley, L.D. & Dittman, K.C., (2004), Systems Analysis 
and Design Methods, 6th Edition, McGraw-Hill. Figure 10.5 



Return-on-Investment analysis 
(ROI) 

 

Return-on-Investment compares the lifetime 
profitability of alternative solutions or projects 

 

The ROI for a solution or project is a percentage 
return (like an interest rate) that measures the 
relationship between the amount the business gets 
back from an investment and the amount invested 
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ROI formulae 

 

Lifetime ROI = (lifetime benefits – lifetime costs)  
       lifetime costs 

 example        795,440 – 488,692  = 62.7% 

       488,692 

 

Annual ROI =   lifetime ROI     

      lifetime of the system 
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• Cost/benefit analysis is a way of comparing 
the projected lifetime costs of a project with the 
lifetime benefits 

• Used to evaluate economic feasibility 

• Popular cost/benefit analysis techniques include 
Payback Analysis, Return On Investment 
(ROI) and Net Present Value (NPV) 

• All techniques involve the concept of the time 
value of money – the fact that a dollar in the 
today is worth more than a dollar a year from 
now 

Summing up… 



After completing this topic you should be able to: 

• Discuss the factors that cause a software development project to 
succeed or fail 

• Describe the responsibilities of a project manager 

• Define the PMBOK and briefly outline its knowledge areas 

• Describe the Agile approach to project management knowledge 
areas 

• Explain the activities required to get a project approved 

• Explain the activities required to plan and monitor a project 

• Apply different cost/benefit analysis techniques 

 

Topic learning outcomes revisited 



In the final topic, we’ll look at alternatives for the 

systems development process itself, by considering 

different broad approaches and some specific 

methodologies.  

What’s next? 


