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Foreword

Anyone who has ever worked on a project will agree that making a project succeed
is no simple task. The difficulties manifest themselves in (extreme) delays,
(extreme) budget over-runs, inadequate results, dissatisfied customers, high stress
among the project team and other undesirable outcomes. What is the cause of all
of these problems?

Projects are characterised by four features: a group of people, a goal, limited
time and money and a certain level of uncertainty regarding whether the goals will
be achieved. Project managers are involved with all of these aspects. Supervising
and directing a project is thus anything but an easy task.

Projects are becoming increasingly common. Project-based working methods
have also found their way into non-profit organisations, including DANS.! The rules
of the game for projects in non-profit organisations differ from those in commercial
organisations. Political factors play a particularly important role in non-profit
organisations. This makes it even more difficult for projects to succeed, compared
to projects in which commercial aspects play a part. Project leaders should be
aware of this and be able to play the game of politics.

After several years of experience with IT projects, the authors of this handbook
have become even more keenly aware of how IT projects differ from ‘regular’
projects. Most importantly, projects are more dynamic, and that has both
advantages and disadvantages. We have established that IT projects require an
approach that differs — at least partly - from the approaches that are appropriate
for construction, re-organisations or other types of projects.

This handbook is intended for projects that are conducted by DANS. The first
section describes a working method that can be followed for ‘traditional’ projects.
The second section describes the working method for IT projects, particularly those
that involve software development. This handbook presents a practical model that
will allow project members, project leaders, project managers, general managers,
programme managers, customers and project partners to play their roles within
DANS better.

It is impossible to learn all there is to know about the field of project
management. Theoretical development and practical experience are continually
producing new insights. This handbook is therefore incomplete, and it will grow
along with new developments in the area of project management. To make this
possible, we have chosen to publish the text under a creative-commons license.
This means that anyone is free to use, copy or change the text.? Most importantly,
it means that anyone who feels that the text is in need of additions or improvement
should not hesitate to do just that!

Henk Harmsen
Deputy Director
DANS

The Hague, May 2006

! Data Archiving and Network Services (DANS) is a joint initiative of the Royal Netherlands Academy of
Arts and Sciences (KNAW) and the Netherlands Organisation for Scientific Research (NWO), with the goal
of improving the scientific data structure in the Netherlands.

2 For the exact terms of the license, please refer to Appendix 4.
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Introduction

This project management handbook is intended for anyone who is involved in or
will be involved in projects that take place within or are conducted in association
with DANS. The text, however, has been prepared in such a way that it can be used
by other organisations, particularly those in the non-profit sector, that use project-
based working methods.

The book is comprised of several sections. The first section (Chapters 1 through
4) provides an overview of project management. These chapters address the
theory of the waterfall method, which is applicable to most projects. The second
section of this book (beginning with Chapter 5), addresses ‘cyclical’ forms of project
management, which are more appropriate to IT-related projects. These methods
are particularly well suited for software development and other creative IT projects.
The penultimate chapter addresses the working methods of DANS. This method is a
combination of elements from both the waterfall and the cyclical methods. The last
chapter of this handbook discusses how organisations can manage the dynamics of
carrying out several projects at once. The most important difficulties are
addressed, along with strategies for dealing with these problems.

'This document includes a number of standard documents that can be used for
directing projects, as well as a number of references to open-source project
instruments developed by third parties. A literature list is included at the end of this
book for those who wish to delve more deeply into the broad field of project
management.
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1. The six phases of project management

This chapter provides a sketch of the traditional method of project management.
The model that is discussed here forms the basis for all methods of project
management. Later chapters go into more depth regarding a model that is
particularly appropriate for IT-related projects.

Dividing a project into phases makes it possible to lead it in the best possible
direction. Through this organisation into phases, the total work load of a project is
divided into smaller components, thus making it easier to monitor. The following
paragraphs describe a phasing model that has been useful in practice. It includes
six phases:

. Initiation phase

. Definition phase
Design phase
Development phase
Implementation phase
Follow-up phase

oA wN e

Initiation phase: Idea

v

Definition phase: What?

v

Design phase: How?

v

Development phase: How to implement?

v

Implementation phase: Implementation

v

Follow-up phase: maintenance

Figure 1: Project management in six phases, with the central theme of each phase



Initiation phase

The initiation phase is the beginning of the project. In this phase, the idea for the
project is explored and elaborated. The goal of this phase is to examine the
feasibility of the project. In addition, decisions are made concerning who is to carry
out the project, which party (or parties) will be involved and whether the project
has an adequate base of support among those who are involved.

In this phase, the current or prospective project leader writes a proposal,
which contains a description of the above-mentioned matters. Examples of this
type of project proposal include business plans and grant applications. The
prospective sponsors of the project evaluate the proposal and, upon approval,
provide the necessary financing. The project officially begins at the time of
approval. Questions to be answered in the initiation phase include the following:

*  Why this project?

e Is it feasible?

* Who are possible partners in this project?

* What should the results be?

« What are the boundaries of this project (what is outside the scope of the
project)?

The ability to say ‘no’ is an important quality in a project leader. Projects tend to
expand once people have become excited about them. The underlying thought is,
'While we're at it, we might as well ...” Projects to which people keep adding
objectives and projects that keep expanding are nearly certain to go off schedule,
and they are unlikely to achieve their original goals.

In the initiation phase, the project partners enter a (temporary) relationship
with each other. To prevent the development of false expectations concerning the
results of the project, it makes sense to explicitly agree on the type of project that
is being started:

* aresearch and development project;
e a project that will deliver a prototype or ‘proof of concept’;
e a project that will deliver a working product.

The choice for a particular type of project largely determines its results. For
example, a research and development project delivers a report that examines the
technological feasibility of an application. A project in which a prototype is
developed delivers all of the functionalities of an application, but they need not be
suitable for use in a particular context (e.g. by hundreds of users). A project that
delivers a working product must also consider matters of maintenance, instructions
and the operational management of the application.

Many misunderstandings and conflicts arise because the parties that are
involved in a project are not clear on these matters. Customers may expect a
working product, while the members of the project team think they are developing
a prototype. A sponsor may think that the project will produce a working piece of
software, while the members of the project team must first examine whether the
idea itself is technically feasible.
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Definition phase

After the project plan (which was developed in the initiation phase) has been
approved, the project enters the second phase: the definition phase. In this phase,
the requirements that are associated with a project result are specified as clearly as
possible. This involves identifying the expectations that all of the involved parties
have with regard to the project result. How many files are to be archived? Should
the metadata conform to the Data Documentation Initiative format, or will the
Dublin Core (DC) format suffice? May files be deposited in their original format, or
will only those that conform to the ‘Preferred Standards’ be accepted? Must the
depositor of a dataset ensure that it has been processed adequately in the archive,
or is this the responsibility of the archivist? Which guarantees will be made on the
results of the project? The list of questions goes on and on.

‘After the brain-storming session, all of the members
of the "New Archive" project team were in agreement
about the desired outcome’,

Figure 2: Expectations of a project (Illustration: Rachél Harmsen)
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It is important to identify the requirements as early in the process as possible.
Wijnen (2004) distinguishes several categories of project requirements that can
serve as a memory aid:

e Preconditions

* Functional requirements
¢ Operational requirements
* Design limitations

Preconditions form the context within which the project must be conducted.
Examples include legislation, working-condition regulations and approval
requirements. These requirements cannot be influenced from within the project.
Functional requirements are requirements that have to do with the quality of the
project result (e.g. how energy-efficient must an automobile be or how many
rooms must a new building have?). Operational requirements involve the use of the
project result. For example, after a software project has been realised, the number
of malfunctions that occur must be reduced by ninety per cent. Finally, design
limitations are requirements that involve the actual realisation of the project. For
example, the project cannot involve the use of toxic materials or international
partners for whom it is unclear whether they use child labour.

During the definition phase of a project that involved developing a web application
for a consortium of large organisations, no agreements were made concerning the
browser that would be supported by the application. The consortium assumed that
it would be Microsoft Explorer, because it was the browser that ‘everyone’ used.
The programmers created the application in Firefox, because they worked with the
browser themselves and because it had a number of functions that were
particularly useful during the development. Because most of the websites that are
made for Firefox also look good in Explorer, the difference was initially not
noticeable. Near the end of the project, however, the customer began to complain
that the website ‘didn’t look good’. The programmers, who had been opening the
site in Firefox, did not understand the complaint.

When the problem of the two browsers became clear, the programmers reacted
defensively, ‘Can’t they just install Firefox? After all, it is free’. The organisations,
however, were bound to the bureaucratic-minded system administrators who, for
some possibly justified reason, refused to install Firefox in addition to Explorer.
Even if they had wanted to install it, it would have involved a lengthy process, and
there would have been extra costs for the time that the system administrators
would have to spend on the task. It was ultimately decided that the application
would have to be made suitable for Explorer. That involved considerable extra
work, whereby the project ran even more behind schedule than it already had, and
it was necessary to negotiate the extra costs. It was later discovered that the
various organisations were working with different versions of Microsoft Explorer.

It is very important that all parties that are involved in the project are able to
collaborate during the definition phase, particularly the end users who will be using
the project result. The fact that end users are often not the ones that order the
project perhaps explains why they are often ignored. The client, who pays for the
project, is indeed invited to collaborate on the requirements during the definition
phase. Nonetheless, the project result benefits when its future users are also
invited. As a point of departure, it is helpful to make a habit of organising meetings
with all concerned parties during the definition phase of a project.
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During the development of an educational video game, the users (young people)
were involved in the project only at a later stage. When the game was nearly
completed, a group of young people was asked to test the game. Their initial
assessments appeared mild and friendly. When pressed, however, they admitted
that they had actually found the game ‘extremely boring’ and that they would
‘certainly not play it themselves’. Had these young people been involved in the
project earlier, the game would probably have been a success. As it stands, the
game remains nearly unused on an Internet website.

The result of the definition phase is a list of requirements from the various parties
who are involved in the project. Every requirement obviously has a reverse side.
The more elaborate the project becomes, the more time and money it will cost. In
addition, some requirements may conflict with others. New copy machines are
supposed to have less environmental impact; they must also meet requirements for
fire safety. The fire-safety regulations require the use of flame-retardant materials,
which are less environmentally friendly. As this illustration shows, some
requirements must be negotiated.

Ultimately, a list of definitive requirements is developed and presented for the
approval of the project’s decision-makers. Once the list has been approved, the
design phase can begin. At the close of the definition phase, most of the
agreements between the customer and the project team have been established.
The list of requirements specifies the guidelines that the project must adhere to.
The project team is evaluated according to this list. After the definition phase,
therefore, the customer can add no new requirements.

A part of a new exhibit in a museum was comprised of a computer installation, the
creation of which had been project-based. Because there had been no definition
phase in the project, no clear agreements between the museum and those
responsible for building the installation had been made. When the computer for the
installation broke down halfway through the exhibit, the museum assumed that it
would be covered by the project’s guarantee. The project team had a different
opinion. Negotiations between the directors were necessary in order to arrive at an
appropriate solution.

Design phase

The list of requirements that is developed in the definition phase can be used to
make design choices. In the design phase, one or more designs are developed,
with which the project result can apparently be achieved. Depending on the subject
of the project, the products of the design phase can include dioramas, sketches,
flow charts, site trees, HTML screen designs, prototypes, photo impressions and
UML schemas. The project supervisors use these designs to choose the definitive
design that will be produced in the project. This is followed by the development
phase. As in the definition phase, once the design has been chosen, it cannot be
changed in a later stage of the project.
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——» Back End

Front End —— | Back End

= Back End

Figure 3: Example: Global design for the DANS Architecture Archive

In a young, very informal company, the design department was run by an artist.
The term ‘design department’ was not accurate in this case; it was more a group of
designers who were working together. In addition, everyone was much too busy,
including the head of the department.

One project involved producing a number of designs, which were quite
important to the success of the project. A young designer on the project team
created the designs. Although the head of the design department had ultimate
responsibility for the designs, he never attended the meetings of the project team
when the designs were to be discussed. The project leader always invited him, and
sent him e-mails containing his young colleague’s sketches, but the e-mails
remained unanswered. The project leader and the young designer erroneously
assumed that the department head had approved the designs. The implementation
phase began. When the project was nearly finished, the result was presented to the
department head, who became furious and demanded that it be completely redone.
The budget, however, was almost exhausted.

Development phase

During the development phase, everything that will be needed to implement the
project is arranged. Potential suppliers or subcontractors are brought in, a schedule
is made, materials and tools are ordered, instructions are given to the personnel
and so forth. The development phase is complete when implementation is ready to
start. All matters must be clear for the parties that will carry out the
implementation.

In some projects, particularly smaller ones, a formal development phase is
probably not necessary. The important point is that it must be clear what must be
done in the implementation phase, by whom and when.

Implementation phase

The project takes shape during the implementation phase. This phase involves the
construction of the actual project result. Programmers are occupied with encoding,
designers are involved in developing graphic material, contractors are building, the
actual reorganisation takes place. It is during this phase that the project becomes

visible to outsiders, to whom it may appear that the project has just begun. The
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implementation phase is the ‘doing’ phase, and it is important to maintain the
momentum.

In one project, it had escaped the project team’s attention that one of the most
important team members was expecting to become a father at any moment and
would thereafter be completely unavailable for about a month. When the time
came, an external specialist was brought in to take over his work, in order to keep
the team from grinding to a halt. Although the team was able to proceed, the
external expertise put a considerable dent in the budget.

At the end of the implementation phase, the result is evaluated according to the list
of requirements that was created in the definition phase. It is also evaluated
according to the designs. For example, tests may be conducted to determine
whether the web application does indeed support Explorer 5 and Firefox 1.0 and
higher. It may be determined whether the trim on the building has been made
according to the agreement, or whether the materials that were used were indeed
those that had been specified in the definition phase. This phase is complete when
all of the requirements have been met and when the result corresponds to the
design.

Those who are involved in a project should keep in mind that it is hardly ever
possible to achieve a project result that precisely meets all of the requirements that
were originally specified in the definition phase. Unexpected events or advancing
insight sometimes require a project team to deviate from the original list of
requirements or other design documents during the implementation of the project.
This is a potential source of conflict, particularly if an external customer has
ordered the project result. In such cases, the customer can appeal to the
agreements that were made during the definition phase.

As a rule, the requirements cannot be changed after the end of the definition
phase. This also applies to designs: the design may not be changed after the
design phase has been completed. Should this nonetheless be necessary (which
does sometimes occur), the project leader should ensure that the changes are
discussed with those involved (particularly the decision-makers or customers) as
soon as possible. It is also important that the changes that have been chosen are
well documented, in order to prevent later misunderstandings. More information
about the documentation of the project follows later in this handbook.

Follow-up phase

Although it is extremely important, the follow-up phase is often neglected. During
this phase, everything is arranged that is necessary to bring the project to a
successful completion. Examples of activities in the follow-up phase include writing
handbooks, providing instruction and training for users, setting up a help desk,
maintaining the result, evaluating the project itself, writing the project report,
holding a party to celebrate the result that has been achieved, transferring to the
directors and dismantling the project team.

The central question in the follow-up phase concerns when and where the
project ends. Project leaders often joke among themselves that the first ninety per
cent of a project proceeds quickly and that the final ten per cent can take years.
The boundaries of the project should be considered in the beginning of a project, so
that the project can be closed in the follow-up phase, once it has reached these
boundaries.

It is sometimes unclear for those concerned whether the project result is to be
a prototype or a working product. This is particularly common in innovative
projects in which the outcome is not certain. Customers may expect to receive a
product, while the project team assumes that it is building a prototype. Such
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situations are particularly likely to manifest themselves in the follow-up phase.
Consider the case of a software project to test a very new concept.

There was some anxiety concerning whether any results would be produced at all.
The project eventually produced good results. The team delivered a piece of
software that worked well, at least within the testing context. The customer, who
did not know much about IT, thought that he had received a working product. After
all, it had worked on his office computer. The software did indeed work, but when it
was installed on the computers of fifty employees, the prototype began to have
problems, and it was sometimes instable.

Although the programmers would have been able to repair the software, they
had no time, as they were already involved in the next project. Furthermore, they
had no interest in patching up something that they considered a trial piece. Several
months later, when Microsoft released its Service Pack 2 for Windows, the software
completely stopped functioning. The customer was angry that the ‘product’ once
again did not work. Because the customer was important, the project leader tried
to persuade the programmers to make a few repairs. The programmers were
resistant, however, as repairing the bugs would cause too much disruption in their
new project. Furthermore, they perceived the software as a prototype. Making it
suitable for large-scale use would require changing the entire architectural
structure. They wondered if the stream of complaints from the customer would
ever stop.

The motto, ‘Think before you act’ is at the heart of the six-phase model. Each
phase has its own work package. Each work package has its own aspects that
should be the focus of concentration. It is therefore unnecessary to continue
discussing what is to be made during the implementation phase. If all has gone
well, this was already determined in the definition phase and the design phase. For
a more detailed description of the six-phase model and the task packets for each
phase, see Wijnen (2004) and Kor (2002).
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2. Managing a project

Adopting the six phases creates clarity in a project, thereby making it easier to
administer. What exactly does managing a project entail?

First, project leaders and project teams are involved with the following
components:

1. Team

A project team is comprised of a group of people who will realise the project result.
The group is often comprised of people who have various backgrounds, each of
whom contributes knowledge and skills.

2. Goal

A product result (or goal) is desired. After a project has been completed, something
has been realised. A new piece of software has been written, a re-organisation has
been carried out or a bridge has been built. The project goal is sometimes vague or
less firmly established. In many projects, it is necessary to adapt the goal as the
project proceeds.

3. Limited resources
The amount of time and money that is available for completing a project is always
limited. No project is completely free of time pressure.

4. Uncertainty (risk)

One characteristic feature of projects is that their success is never guaranteed
beforehand. Even if the desired goal is already being reached, it is uncertain
whether it will be achieved within the available budget or within the proposed time.
It is not unusual for a project to take three times as long and to cost twice as much
as originally estimated. It is also not unusual for only thirty per cent of the original
project team members to be working on the project upon its completion.

Although project managers must attend to many matters, they actually direct
projects along only five parameters:

e Time
e Money
* Quality

e Organisation
¢ Information

These five parameters, which are often known as the ‘control factors’, are
described further below. The control factors appear in project plans, progress
monitoring and project reporting.
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Time

The time factor manifests itself in a project in the form of deadlines for tasks and
the amount of time that these tasks may take. Managing time involves ensuring
that tasks are completed on time.

Time in project plans:

« Determine which activities should take place in which phase.
* Estimate how long each activity will take

 Determine the order in which activities should be completed.
* Allocate people and materials.

* Allocate activities over time.

¢ Determine the (most important) deadlines.

Time in progress monitoring:
e Monitor progress.
* Monitor deadlines.
e Adjust schedules.

Time in project reporting:

¢ Report on the actual timeline.

* Analyse and explain why some tasks proceeded much more quickly or much
more slowly than expected.

Time schedules are based on a work-breakdown structure (WBS). A WBS is a
decomposition of the tasks that must be completed in order to achieve the project
result. Developing a time schedule requires knowing the amount of time that is
needed for each task, who will complete each task and when. One frequently used
tool for planning time is the bar chart or Gantt chart (see (1) Material purchasing
(2) Material testing (3) Compile testing report (4) Edit report (5) Information days
Figure 5 A variety of software packages is available for making and maintaining bar
charts (see Appendix 3).

Project overview

720 hours % € 38,500

1.1 ] 1.2 l 1.3
Testing phase

Design phase Programming phase

360 hours J‘f € 18,500 200 hours é‘ € 11,000 160 hours é € 9,000

15

Testing task 1

Programming task 1
| 1.1.1 | 1.1.2

- Programming task 2 Testing task 2
o First design phase © Second design phase Final programming milestone Testing task 3
80 hours FL € 4,000 280 hours é € 14,500 Final milestone

Design task 2
Design task 3

Beginning milestone

Design task 1

Design task 4

Final design milestone

Figure 4: A (portion of a) WBS of a project
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Viewing a teleblik asset-1

L &K From: () To:

december 2006 januarl 2007 fot
3 10 17 24 3 7 14 21 28 4 11

Task Duration |Start Date |End Date

Material Purchasing  14d ‘12/13/[)6 12/26/06 I=icc———"—|

Material Testing 15d 12/04/06 12/18/06  o— o — i

Compile Testresults  7d 12/26/06 01/01/07 I

Edit report 15d 01/02/07 01/16/07 | m—————

Information days 6d 01/17/07 01/22/07 e
od
od

Figure 5: Gantt chart or bar chart, which is commonly used for time planning.

A rapidly growing organisation was continually taking on more projects. As the
company continued to become busier - its products were in great demand - the
personnel began to feel pressured to work in a frenzy to complete all of the work
that needed to be done. The personnel wanted more people to be hired. Because of
the cost, management was hesitant to do so, and they pressured the existing
personnel to work harder. How much work could the team actually handle? This
question apparently had no good answer, as the organisation had no time-
registration system.

When a new project was started, an estimate was made of the number of
hours that was thought necessary, but no one ever checked during or after the
project to determine whether this number of hours was actually needed. Project
leaders were nonetheless urged to keep their projects under control. The project
leaders protested that, without time records, they had no oversight over the
projects. After all, because they had no insight into the number of hours that were
used to carry out the tasks of a project, and there was absolutely no chance of
adjustment.

One project leader decided to register hours with his team. The registration
showed that the project ultimately needed four times as many hours as had been
originally estimated. After reprimanding the project leader for allowing the project
to get so far out of hand, the management decided to introduce a time-registration
system.

After several months, a number of bottlenecks became apparent. It was
revealed that nearly all of the projects had been budgeted too narrowly. In
practice, personnel who had been assigned to work on a project for one hundred
hours often proved to need three times as many hours. This transparency was
accompanied by new dilemmas. One the one hand, there were indeed too few
personnel to carry out the projects well. Additional personnel were needed. The
costs of sufficient personnel were considerable. On the other hand, the projects had
apparently been sold far too cheaply (for too few hours) to customers. The
management was afraid that they would not receive any more orders if they began
to charge more hours in their estimates.
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Money

The money factor manifests itself in the project budget. The management of money
within a project involves ensuring that the costs remain within the budget. Given
that the majority of the costs in most projects are comprised of labour costs, the
factors of money and time (the number of labour hours) are closely intertwined.

Money in project plans:

¢ Determine the fees of the team members.

e Estimate the hours for the team members.

e Assign budgets to team members for specific tasks.
« Determine costs for material and tools.

Money in progress monitoring

* Monitor cash flow.

* Negotiate with suppliers.

* Determine whether the original cost estimates are still accurate.

e Adjust budgets.

* Negotiate with customer and/or client concerning budget adjustments.

Money in project reporting:
e Compile financial reports and statements.
¢ Analyse definitive financial report.

Quality

The project result must fulfil a number of quality requirements. This also applies to
the various intermediate products of the project. When managing a project, it is
particularly important for quality requirements to be determined, agreed upon and
recorded in writing during the definition phase. These requirements should never
remain implicit. A clear list of requirements can be checked at the end of the
implementation phase. This can allow the project team to prove that they have
carried out the project according to specifications. Additional quality requirements
may be specified for various tasks within the project. For example, a particular task
can be carried out only by certified personnel.

Quality in project plans:

* Establish the desired quality of the project result and the intermediate products
(this takes place primarily in the definition phase).

* Establish the desired quality of the carrying out of the various activities in the
project.

Quality in progress monitoring:
e Test the (intermediate) results.
¢ Address any quality problems.

Quality in the project reporting:
¢ Confirm that the desired quality has been attained.
e Address any complaints (particularly in the follow-up phase).

Perfectionism impedes project management. A pragmatic attitude toward the
quality levels of a project can be expressed as ‘Good enough is good’. Projects that

Project Management Handbook, version 1.1 2— 4
http://www.projectmanagement-training.net




strive to achieve the highest possible level of quality are often at great risk of never
being completed.

Organisation

Within a project, the team must be managed. In the narrowest sense, team
management involves determining who will do what from the list of activities. In
broader terms, it also involves all of the soft skills (e.g. motivational techniques,
communication skills, leadership styles) that are needed to achieve a goal with a
group of people. Regardless of their importance, these soft skills exceed the scope
of this handbook.

Organisation in project plans:

¢ Assemble the team.

e Assign authority.

* Assign tasks to team members.

* Make agreements concerning the availability of people with other (project)
managers and higher management.

Organisation in progress monitoring:

¢ Direct the team.

* Monitor human aspects (soft skills).

* Mediate between the parties who are involved in the project.

Information

The information factor concerns how, by whom and on which basis decisions can be
taken. Who may decide about which matters in the project? Is it the project leader,
the client or a substantive expert within the team? What will be archived and by
whom? Will tools (e.g. project website, issue tracker, e-mail notification, joint
agenda) be used? These and other informational questions must be answered
before a project can be started. Organisations that regularly work with projects
have a humber of tools (e.g. Word templates) on hand for handling information
within a project.

Information in project plans:

¢ Which information must be provided to whom and in which form?
¢ Which information will be recorded, distributed and archived?

e Which information tools will be used?

Information in progress monitoring:

* Arrange for periodic consultation.

* Ensure that the right information is provided to the right person.
¢ Determine whether agreements have been met.

Information in project reporting:
e Write the project report.

Appendices 6 through 9 of this handbook provide a number of samples of
information forms that can be used for exchanging information exchange within a
project:

e Issue list
e Action-and-decision list
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* Risk log
* Meeting report

The issue list contains all of the points that must be discussed. This list must be
discussed regularly. For keeping track of progress and registering decisions that
have been taken, a model for an action and decision list has been included. A risk
log has been included to help document risks that are identified during a project.
These risks must then be discussed in the next meeting of the project team and,
where necessary, eliminated. Finally, a standard meeting report has been included
as an example of how to compiled and archive this type of report. Appendix 3
contains an overview of helpful tools by third parties.

One important aspect of securing the information concerning a project is that
all decisions should be reproducible. Decisions are often taken orally and not
archived. Regardless of how clear such decisions may seem at the time for both
parties, they must eventually appear in writing. If this is not possible, the
undocumented decision can become a source of misunderstanding or even conflict.

Many projects are delayed by various interventions from outside (e.g. ‘this is
even more important’, ‘this is better politically’, ‘the customer wants us to work on
something else first’). Keeping a personal log for recording this type of intervention
can help project workers identify the cause of project delays.
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3. Project reporting

Crucial decisions must be taken at five points during a project; these decision
points correspond to the end of each project phase, and they call for recording the
project’s current status and writing an intermediate report. They also provide the
opportunity to reconsider the project phases that are yet to come.

At these decision points, project leaders should consult with their clients
regarding decisions about the project and adjust the control factors, if necessary.
For example, if many new and unexpected requirements have emerged during the
definition phase that could increase the costs considerably, it is useless to proceed
with the original budget.

The decision points at the end of the phases are often ‘go/no-go moments’;
they call for decisions regarding whether to proceed with the project or whether it
should be discontinued.

Initiation phase

$ B Are we going to do this project?

Definition phase

- . Which requirements and wishes should
¥ " the project result fulfil? Is it possible?

Design phase

$ # What will the project result look like?
Is it desirable?

Development phase

&

v

Implementation phase

v

How are we going to implement the
project? Is it feasible?

3 # Is the result adequate?
How will we arrange evaluation?

Follow-up phase

—— Final report

Figure 6: Five important decision points in a project
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The following situation often occurs in organisations that do not work according to
project phases: a project plan is initially written, in which the control factors are
described. A timeline (Time) is specified, and a budget (Money) is prepared, a team
is formed (Organisation), a goal is described (Quality) and the tools for information
services surrounding the project are determined (Information). During a project,
the project leader continues to make sure that the project remains somewhat
within the total budget and the timeline, but makes no real adjustments. Near the
end of a project, the project proves to cost more or to take longer than originally
expected. The project is then scaled back to avoid further cost over-runs or delays.
Unfortunately, the project result suffers.

Had the project leader in such a case worked with the six-phase model, the
team would probably have already concluded in the design phase or perhaps even
in the definition phase that the original timeline and budget were insufficient. If the
project leader had made adjustments at that time, a simpler design could have
been chosen that would have been less expensive and time-consuming to
implement. Alternatively, more time, money or both could have been requested
from the client. At any rate, the status of the project would have been clear months
earlier, and it would have been possible to steer the project in a meaningful way.

Uncertainty in project plans

Projects involve uncertainty. At the beginning of a project, the exact amount of
time that will be needed is not known, nor is the precise amount that the project
will eventually cost. For some projects, it is even uncertain whether the intended
goal will be reached at all. In a world of fast-paced change, the foundations of a
project have sometimes already changed before the project is completed. This
sometimes occurs because of technological developments or developments in the
market or political arena.

When preparing project plans, project leaders can only estimate the control
factors (i.e. time, money, team, quality goals and necessary information) of the
project. As the project proceeds, more knowledge emerges about the project itself.
In the initiation phase, only an idea exists. In the definition phase, the idea is
refined according to requirements. In the design phase, possible designs are
examined and developed, providing even more clarity. In the development phase,
it becomes clear how the design should be realised. In the implementation phase,
the actual project result is built, and in the follow-up phase, all of the loose ends
are tied together.

Clarity increases as a project progresses. It is therefore pointless to make a
detailed budget for the follow-up phase (which will take place later) during the
initiation phase. At this stage, it is still possible for the project to proceed in any of
a number of possible directions. The idea has yet to be elaborated. The exact form
of the follow-up phase is probably also known only in the broadest terms. This is
too little information upon which to base a realistic, detailed estimate for the
follow-up phase. A broad outline of a budget is the most that can be expected at
this stage.

Project plans therefore work as follows: a global budget is made for the entire
project, along with a concrete budget for the next subsequent phase. For example,
if a project team is preparing to enter the implementation phase (after the
development phase), they are well aware of what must happen. At that point, it is
possible to make a detailed budget for the implementation phase.

The global budget estimates for the total project must be adjusted after each
phase. After each phase, there is more knowledge and decisions have been taken
that allow the global budget to be completed in more detail. In this way, estimates
of the total costs of the project become increasingly accurate after each phase.
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Making a global budget for the entire project and a concrete budget for the
next phase is important, and not only for the control factor of money. It is
important to work from global to concrete for the other factors as well.

The process of making budget estimates can be summarised as follows:

* Budgeting should occur before each phase.

* Make or adjust the global budget for the entire project.

* Make a concrete budget for the next phase.

e All control factors should be reconsidered and re-estimated for each new
phase.

Budgeting in this way (particularly with regard to time and money) is a realistic
manner of coping with uncertainty, which is greater at the beginning of the project
than it is at the end. It creates a problem, however, for organisations that are
financed by government subsidies, social foundations or both. This is particularly
true for organisations that conduct innovative, and thus uncertain, projects.

Most foundations and grant makers require a project proposal that includes a
complete and firmly established budget before they will release funds for a project.
An organisation that seeks financing for a project must therefore develop a
complete, concrete budget at a very early stage. In the beginning, however, the
project is still in the conceptual phase, and it is thus impossible to make a realistic
cost estimate or timeline. Only after the design phase, when the idea has been
elaborated and a design has been chosen, is there sufficient information to say how
much the project will cost and how much time its implementation will take. This
stage does not occur until several months after the grant application must be
submitted.

One result of the way in which grant makers and foundations tend to work is
that many organisations request amounts that are based on rough estimates of the
project costs. Project activities are subsequently fitted to the budget that has been
made available. This puts the project team in a tight position from the start, even
though the most flexibility is needed in the early stages.

The process of elaborating concepts during the definition and design phases,
therefore, often reveals that the timeline that was proposed in the grant application
is not feasible. The budget may also prove inadequate, including too much for
some items and not enough for others. Any additional requirements from the grant
maker (e.g. no item may deviate more than five per cent) place the project team
under immense pressure. Matters must be implemented in too little time and within
a budget that is too tight. This situation often leads to considerable shuffling among
the various items in the budget. Considerable text and analysis is then necessary in
the project statement to explain why the desired result was not achieved.

The situation would improve if grant makers were to couple their financing onto
the various phases instead of providing funds at one time in advance. The initial
financing would then be intended for the definition and the design phases. The
requirements would be investigated and a nhumber of alternative designs would be
prepared within this limited budget. A subsequent application based on these
designs would then be submitted for implementation and follow-up. This would
allow projects to avoid unnecessary pressure. An additional advantage would be
that the expectations of the involved parties would be more realistic, saving time,
money and disappointment.
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4. The sales representative and the politician

Project leaders should consider the environment within which their projects will
take place. In other words, they should consider the ways in which decisions are
taken within and about the project. A project may be located in one of two worlds:
the world of the sales representative and the world of the politician.

The world of the sales representative revolves around profit maximisation, and
stability is very important. Actions are based on mutual trust and are subject to the
motto of, ‘a deal is a deal’. Relationships among sales representatives are
important, and the behaviour that they exhibit is genuine. Power is decentralised.

In the world of the politician, the majority is important for getting things done.
Loyalty to the group is thus important, even if a politician’s opinion differs from
that of the group on a number of points. Because the majority seldom consists of a
single group, temporary coalitions are often necessary, sometimes with opponents
or even enemies. Decisions emerge from a particular view of the world. In the
world of the politician, references to certain facts are necessary to maintain good
order; the end justifies the means. Power is centralised.

/ ‘ ‘oIncreased administrative
/ )/

transparency

® Improved opportunities
for the target group

‘0 Additional growth opportunities
for everyone

The sales representative and the politician

Figure 7: The sales representative and the politician (Illustration: Rachel Harmsen)
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Most people intuitively feel more attracted to the first of these two worlds; the
second brings many negative associations to mind ‘We don't play politics here’ is a
frequently heard remark in organisations, even if it is not true. Even though most
people find the world of the sales representative the more attractive of the two, it
has an important disadvantage. Decision-making according to profit maximisation
works only for decisions in which clear cash flows are available. Decisions that
involve such dilemmas or issues as investing more in education, the environment,
health care, highways, research, defence or nuclear energy cannot be expressed as
an unambiguous balance between profit and loss. The political model is the only
possible model for such decisions. It is therefore necessary to play the political
game.

By definition, social and subsidised organisations exist within the world of the
politician. The financing of these organisations and their projects is completely or
largely dependent upon the political will to support the organisation. The
effectiveness of social organisations is not easily expressed in terms of cash flows.
This is also true of the results of projects that are carried out by social
organisations.

A young engineer once had to carry out an ambitious wind-energy project in a
municipality somewhere in the country. Through an ingenious savings system,
residents of the municipality could save for a number of windmills, with a goal of
generating thirty per cent of the town’s electricity needs with their own windmills.
This would require ten windmills. The idea originated with one of the members of
the town council.

The townspeople were considerably less enthusiastic about the savings
programme than had been expected. With great difficulty, they were able to save
enough to purchase one-half of a windmill. To prevent the idea from becoming a
complete failure, the municipality decided to supplement the amount, so that at
least one windmill could be installed.

In the first draft of the final report, the engineer thus wrote that the result was
quite disappointing. Such a report, however, would mean loss of face for the
council member, who therefore urged a reformulation. The text ultimately came to
read as follows: ‘The project is a great success; the municipality has demonstrated
its support for the environment and has made its - however modest — contribution
to the fight against climate change’. The young engineer was initially unaware of
the political framework of this project. In order to prevent future projects from the
council member from getting off the ground, he was forced to play (along with)
politics.

It is more difficult to carry out a project in a political environment than it is to carry
one out in the environment of the sales representative. Decisions surrounding a
project depend upon the political game and not on what would be most effective for
the project. The catalyst for beginning a project is often political, and it therefore
determines the force fields with which the project team is confronted.

Because of a re-organisation, it was necessary for a number of organisations to
merge and cooperate. This re-organisation was mandated from above and
involved, among other things, replacing a number of small-town local affiliates with
a central office in the region. This meant that employees would have to travel much
farther to their work. The work itself changed as well; many fewer positions for
highly educated workers were available after the re-organisation. A portion of the
personnel had to seek positions outside of the organisation or to other positions
that were substantively much less interesting. There was therefore considerable
resistance to the re-organisation, even though it would mean considerable
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improvement in service for the customers if it proved successful. Finally, the re-
organisation was to be carried by the personnel themselves, under the supervision
of a project leader.

The project leader initially had difficulty getting the project started. The team
members who were to carry out the work kept finding excuses not to do their jobs.
There was always a problem or setback, and there was considerable discussion.
The discussions usually shifted to the question of whether the project itself was a
good idea. The project leader would then defend the project - it would mean a
great improvement for the customers - but he was unable to generate any
enthusiasm for the project.

Once the project leader realised that many of the workers did not (fully)
support the project, he decided to focus first on the task of reducing resistance to
the project. He accomplished this by taking the time to visit the various affiliates.
He also talked more with the supervisors and employees, often informally at the
coffee machine. By developing a better relationship with a humber of the formal
and informal power-holders, he was able to kick-start the project when it faltered.
The project remained difficult, but the political approach worked much better than
had the rational approach that he had tried initially.

A guide for playing politics would exceed the scope of this book. In short, the
political game often takes place at the level of relationships and power relations. In
a business environment, the product itself is more in the foreground.

Project leaders should realise that projects that are carried out with social
organisations always involve at least some element of politics. To make projects
successful, project leaders in this situation would be wise not to detach themselves
from the political game. Instead, they should seek to play it as well as possible
while providing substantive direction to their projects.
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5. Waterfall versus cyclical project management

The six-phase model is a waterfall model. In other words, the phases take place in
succession. Just as it is impossible to swim upstream against a waterfall, the pure
waterfall method does not allow returning to a phase after it has been completed.
During the implementation phase, it is not desirable to decide to adapt the design,
thereby bringing implementation to a standstill. For a number of reasons (see e.g.
McConnell, 1996; Kroll, 2004; Chromatic, 2003; Stapleton, 2002), the waterfall
method is usually less suited to software-development projects.

* Software development is a creative process.

* Itis nearly impossible to identify all of the requirements (functionalities)
beforehand.

e Estimating the amount of time that will be necessary to implement a
functionality is quite difficult.

e It should be possible for all intermediate results to be tested by users
throughout the entire trajectory of the project.

Software development is a creative process

To outsiders, software development appears to have more to do with engineering
than it does with inventing. It does, however, correspond to inventing in a number of
ways. In the process of invention, one never knows in advance precisely what is
going to happen.

The designers and programmers who write new software must conceive of
solutions for the problems that are set before them. Regardless of the many
methods and prescriptions for work, writing programming code remains largely new
and therefore largely uncertain. Programmers can choose their solutions out of
millions of possibilities that are written in dozens of programming languages, and
which operate according to thousands of hardware configurations and in dozens of
software platforms. Although this freedom does offer a number of advantages, it also
makes the project more difficult to manage than traditional projects (e.g.
construction or building projects).

It is nearly impossible to identify all of the requirements
(functionalities) beforehand

The waterfall method prescribes the formulation of requirements as the project
result of the definition phase. Ideally, there should be little further deviation from
these requirements throughout the rest of the project. The development of software
according to the waterfall method requires the investment of considerable time in
the beginning of the project in analysing the necessary functionalities
(requirements). This leads to a functional design (for more details on functional
designs, see [i]). Using the functional design as a guide, the software architect
makes a technical design in the design phase. The technical design includes a
description of how the desired functionalities should be implemented.

Although this may appear quite straightforward, consider the following situation
(example adapted from McConnell, 1996, p. 138). There is a project to produce a
new automobile. As an active automobile driver, you are asked to formulate the
requirements for an automobile. You consult with other drivers and create an
extensive list:
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¢ The automobile must accommodate four people.

* The automobile must have a steering wheel in the front on the driver’s left-hand
side, a brake pedal, a gas pedal and a hand brake.

¢ The automobile must have four wheels.

¢ The automobile must have white headlamps and red tail lamps.

e et cetera (the actual list would obviously be enormous)

Using your list as a guide, the designers develop a new design, which is
subsequently built several months later. One day, as you are walking down the
street, you see an automobile stopping. You realise that you neglected to include
brake lamps in your list! You immediately telephone the engineer of the automobile
manufacturer, who nearly explodes in reaction to your call. You maintain that it is
only a small change. For the automobile manufacturers, however, it is a disaster.
The automobiles that have already been made must be completely disassembled,
cables must be stretched from the brake pedals to the rear, the rear of the
automobile must be completely re-designed in order to accommodate the brake
lamps, the boot hatches that had already been produced would have to be discarded
and the list goes on.

While the example above is somewhat absurd, it reflects an almost daily reality
in software development. Programmers erroneously assume that the clients,
customers or users of the software that is to be developed know precisely what they
want Clients erroneously assume that the software builders can make (and adapt)
everything in the shortest possible time. This problem is the greatest source of
conflict between customers and software builders.

The following anecdote illustrates the fact that there are many conflicts between
customers and software suppliers. A beginning entrepreneur wanted to obtain legal
insurance for his business. He asked about the possibilities. When the broker asked
him to identify the sector in which his business was active, the entrepreneur replied,
‘IT'. ‘Too bad’, replied the broker, ‘there are so many lawsuits between IT suppliers
and customers that there are no insurance companies that will write legal-insurance
policies for IT companies’.

Estimating the amount of time that will be necessary to
implement a functionality is quite difficult

The waterfall method assumes a number of phases. In their project plans, project
leaders must include estimates of the amount of time (and therefore money) that
will be needed for each phase. We have already seen that time estimates are
generally difficult for any project, particularly if they must be made in the early
stages of a project. For software projects, it is simply impossible. Imagine that it
were feasible to compile a qualitatively adequate list of functionalities in the
definition phase. In theory, the project team should then be able to provide a
reasonable estimate of how much time will be necessary to implement each
functionality. In practice, however, there are too many uncertainties to allow a
reasonable estimate (e.g. McConnell, 1996):

¢ Once a functionality has been made, it is often discovered that the customer
does not need it after all. The hours that were used in implementing this
functionality can therefore be regarded as useless.

* Requirements change during the project.

¢ Should the functionality be implemented expensively or inexpensively? There are
many possible methods of implementation and realisation.

 How will the functionality be designed technically? The design largely determines
the amount of time that will be needed to make it.
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* How high must the quality of the functionality be? For example, should a web
application always remain completely available, or can it be offline for a few
hours each year?

*« The time needed to identify and repair errors in software can vary from minutes
to weeks.

* How long will it take to install and integrate the new software into the
customer’s existing systems?

* The lack of knowledge concerning possible solutions also complicates the
estimation of time. Further, it is difficult to estimate how long it will take to
acquire the necessary knowledge.

The list above shows that many factors can affect the amount of time that will
ultimately prove necessary to implement a new piece of software. Research
(McConnell, 1996, p. 168) has shown that the estimates of the time needed to
implement a functionality at the beginning of a project varies between four times too
little time and four times too much time. This means that the amount of time
necessary can turn out to be either four times higher or four times lower than a
faulty estimate. These estimates become more accurate as the project progresses.
After the functional design has been made, the margin is reduced to twenty-five per
cent too much or too little. Only when the functionality is implemented can an
estimate be provided with a high level of certainty (see Figure 8).
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Figure 8: Accuracy of estimates of time necessary to implement a functionality
(Source: McConnell, 1996, p. 168).

Software is never completely free of errors. Even for the well-known packages that
are used by many (e.g. Word, Excel, Explorer, OSX, PHP, Flash), there are lists of
known bugs available on the Internet. New releases regularly appear on the market,
in which software errors have been removed. Customers sometimes expect error-
free software. In practice, however, such a goal would make it impossible to
complete a piece of software. Moreover, software errors are often not inherent in the
software itself.

An educational game was made in Flash. It was agreed that the game would be
delivered as a file and that the customer would install it himself on his own server.
During the project, the customer requested that a high score feature be included in
the game to increase competition between players. This would require a piece of
script code in PHP. The game builders made and tested the script code on their own
server, which worked in Linux. It worked. The game and script code were delivered
to the customer. The customer, however, had a Windows server and, for some
reason, the script no longer worked well. The high scores were not saved. The
programmer eventually needed a week to resolve the problem. As it turned out, the
combination of PHP and Windows does not always work well. The script itself
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contained absolutely no errors! By using a hack, he was able to get it to work, and
everyone was satisfied — but who should pay for that extra week of work?

Another software-development project also involved educational software. The
problem was that the software worked for the programmers, but it did not work well
for the customer. After trying nearly everything, the programmer decided to pay a
visit to the customer. As it turned out, the customer was using an old Pentium III
system. The slowness of the computer caused the poor performance of the software.
The programmers had also tested the software on a Pentium III, but it had worked
fine. Further investigation revealed that the customer’s computer was so slow
because it was full of viruses and spyware.

The uncertainty that is illustrated by the examples above does not simplify the
writing of project plans. It also complicates agreements between the parties
involved. Someone must assume the risks for extra work that must be done. If
payment is on an hourly basis, the customer assumes the risk. If a fixed price has
been agreed (as in grant-funded projects), the software builder assumes the risk.
When more than two parties are involved, it becomes even more complicated. In
such a case, who should pay for the extra hours in the project?

Discussions often arise concerning who should be responsible for delays. In
many cases, the guilty party is difficult to identify. It is quite possible that none of
the parties involved is at fault, as the ‘delay’ is actually the result of a faulty initial
estimate of the number of hours that would be needed. Exceeding the number of
project hours and the question of who should pay are frequent sources of conflict in
the IT world.

It should be possible for all intermediate results to be tested by
users throughout the entire trajectory of the project

In the definition phase and the design phase, customers are asked to formulate their
requirements as well as possible. This is difficult for two reasons. First, customers
have only a limited conception of the possibilities or impossibilities of IT. They do not
have a good idea of what is or should be possible or what they should or should not
want. Second, customers often have only limited knowledge of their own business
processes. Many IT projects involve the computerisation of a customer’s existing
business practices. Even though customers may have worked with the processes for
many years, they are often not able to define their own business process