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Abstract With the Standish group's CHAOS report proclaiming ICT project success on a mere one-third of projects, project
managers have an obligation worldwide to gain control of the situation. Through concrete scope management
processes, ICT project managers can learn and embrace proven approaches that measure the size of software
projects, streamline the requirements articulation and management, and impose solid change management controls,
to keep projects on time and on budget. Scope management is not rocket science, however, with 2/3 of the world's
ICT projects deemed as failures, it is apparent that managing scope is not a natural byproduct of project manage-
ment. Learn approaches and tips used in Europe, Australia, and North America that have dramatically increased
the success on ICT projects by trained scope managers.

1. INTRODUCTION

Every month, newspapers announce in every
country where Information and Communica-
tions Technology (ICT) projects are devel-
oped, failures of astronomical proportions.
Failures, late deliveries and cost overruns
plague our industry, and project managers
struggle to stay afloat. Many manage their
projects using the latest tools and techniques
— all intended to create project success. How
to improve the state of affairs in this industry
of advanced technology, bright project man-
agers, and leading edge maturity models, led
two particular countries, Australia and Fin-
land, to investigate further — with results
worth paying attention to.

Terry Wright, the first president of the not-
for-profit International Software Ben-
chmarking Standards Group (ISBSG) based
in Australia, remarked about the current state
of affairs in 2000: ‘In an industry worth an
estimated $200bn (US) per year (with Aus-
tralian share at $4.6bn), why should this be
the case? There are probably two primary
reasons. Firstly, the software industry is rela-
tively young and is still in the evolutionary

stage. Unlike most other engineering discip-
lines we have not had access to ancient and
excellent tools which allow us to predict,
plan and measure progress and productivity.
Secondly, until relatively recently we have
had no reliable and broadly accepted tech-
nique for measuring the output of a software
engineering project. In the building industry
they talk squares of floor space and in road
construction kilometers of highway — but we
have had nothing.’ [1]

This led Wright and the Victorian Govern-
ment to establish southernSCOPE, an initia-
tive whereby ICT projects are initialized,
scoped, quantified, costed (on the basis of
currency per unit size), managed and deli-
vered using a new concept that directly ad-
dresses Scope Management. The results of
the Australian southernSCOPE
(http://www.egov.vic.gov.au/index.php?env
=-innews/detail:m1816-1-1-8-s-0:n-832-0-0-
-), and the subsequent northernSCOPE
(http://www.fisma.fi/in-english/scope-
management/) initiative by the Finnish
Software Measurement Association (FiS-
MA), are profound: success rates on ICT
projects have skyrocketed, and cost overruns
plummeted to levels unprecedented in the
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ICT industry. This paper outlines the core
concepts of both the southernSCOPE and
northernSCOPE initiatives. It also presents
solid recommendations for Project Managers
of ICT projects to dramatically increase both
the customer satisfaction and the success of
their project delivery.
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The cost overruns for projects using the southernSCOPE method was
found to be less than 10% whereas the industry norm was 84%. (ISBSG,
2005y

Figure 1. southernSCOPE results [2]

2. WHAT IS AN ICT PROJECT

An information and communications tech-
nology (ICT) project typically results in the
development and

installation of a new software product, but
not every project is a pure development
project. Many projects are “hybrids” that is
they are composed of multiple, independent
sub-projects that must be managed separate-
ly. In building construction, it is easy to
identify the different types of projects by
their differing types of work, but this is not
the case with ICT projects. For example, in
construction, one would not consider a
project where there is construction of a new
home, renovation to a second home and sub-
sequent replacement of its landscaping, all to
be a single project -- because the construc-
tion tasks for each of the three sub-projects
are completely different. So too is the differ-
ence between new development, enhance-
ment, conversion and other sub-project types
in ICT. It follows then that each type typical-
ly requires different project management.

In traditional project management of ICT
projects, the project manager is tasked to
plan, scope, estimate, schedule, resource,
and control projects that include such hybrid
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requirements, and do so typically as a single
set of work tasks. It is no wonder then that
the scope is difficult to manage and esti-
mates and schedules quickly start to slip,
unnoticed until it is too late. In fact, in a
study of over 500 completed contracts it was
observed that when a project is 15-20%
complete [3]:
e The absolute overrun at completion will
not be less than the overrun to date
e The % overrun at completion will be
greater than the % overrun to date

Scope management as outlined throughout
this article is critical to successful ICT
project completion. While it is true that “You
can’t manage what you can’t measure’ [4],
project managers often attempt to manage
projects in the traditional way as a single,
monolithic piece of work even though to
measure the work requires multiple metrics.
This contributes to project overruns and
overall mismanagement. ICT projects are
almost always hybrids of differing types of
work and it is imperative to identify and di-
vide an ICT project into its component parts
if one is to properly manage the necessary
work. This paper identifies how scope man-
agement concepts can be used to identify,
divide, and overcome the traditional difficul-
ties encountered by ICT projects, as they
have been used in Finland (northernSCOPE)
and Australia (southernSCOPE). As such, a
new role, that of a Project Scope Manager is
introduced to assist the project team and the
customers to perform and manage these
tasks. In subsequent sections, the role of the
Scope Manager, together with concrete rules
for the tasks and proven management tech-
niques is presented.

2.1 What makes ICT projects unique
While ICT projects are often compared to
building or construction projects, there are
some marked departures between these two
types of projects. A few of the more striking
difference include:
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* In construction, it is typical to cost out
projects based on a currency (US $ or €, for
example) per unit of building size (squares,
square meters or square feet). In ICT devel-
opment projects, however, the notion of unit
costing models is relatively new.

* In construction, it is standard to divide up
the work done on separate buildings into
separate projects; not necessarily so for ICT
projects.

* [t is easy to see why home renovation (al-
tering the floor plan), replacement of insula-
tion, and building a fence around the proper-
ty yard are considered separate and distinct
pieces of work requiring separate costing
models. This is not so easy to apply (and not
so commonly applied) to ICT projects.

* Construction, typically, does not involve
unproven materials or proof-of-concept tasks
as part of a project. ICT projects often intro-
duce new hardware, software and/or new
product development as part of the project.
These introduce a level of project risk not
usually encountered on routine building
projects.

* The ICT and software development indus-
try has become process focused through the
use of process assessment frameworks such
as CMMI®: Capability Maturity Model In-
tegration [5], ISO/IEC 15504 [6], and others.
These models allow organizations and their
project teams to identify and improve their
development processes (and products)
through continuous process improvement.
The building industry has no such standar-
dized models.

* The building industry uses standard metrics
common to homeowners and construction
crews alike such as cost per unit size, con-
tingency percentages, unit area (square feet
or square meters), elevation (feet or meters),
etc. For ICT projects, there is a requirement
for different metrics for developers and cus-
tomers based on their differing viewpoints.
As such there are differing success criteria
for quality, product size & cost depending on
the viewpoint.
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* Compared to construction, there is a dis-
tinct absence of enforceable controls on ICT
projects. While a construction project cannot
proceed without sealed engineering blue-
prints and a building permit, ICT projects
routinely commence with little more than
requirements scribbled on a napkin. (There
are exceptions to this in place for regulated
industries such as medical device software.)

* The frequency of updates to and non-
functional enhancement of ICT software
exceeds anything required in construction.
For example, it is well established that the
original cost of software development is
merely a fraction of the overall ICT life
cycle costs that include maintenance, en-
hancement, and technical upgrades (e.g., MS
windows, Unix, migration, conversion, etc).
In construction, the original building cost is
usually the highest contributor to the overall
cost of the building throughout its lifetime.

Project managers can work as diligently as
possible and utilize all of the professional
tools and techniques to optimize their project
success, but this is not enough. Too many
ICT projects are actually ICT programs that
are invariably “hybrids” involving multiple
types of projects within. The following sec-
tions outline an approach to subdivide
projects into their component and indepen-
dent parts or subprojects and how the intro-
duction of a new project role — that of an
independent scope manager — can maximize
ICT project success.

3. IMPORTANCE OF SCOPR MAN-
AGEMENT

Introduced in the Project Management Body
of Knowledge (PMBOK) as a knowledge
area [7], scope management can be more
important to project success than any of the
other individual knowledge areas. As a case
in point, as much as 60 — 99% of all defects
latent in production software can be attri-
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buted to the requirements phase. [8] While
project scope management will not guaran-
tee perfect requirements, the simple act of
identifying scope delineates what is within
the requirements and what is not.

The ICT industry is younger than many oth-
er established engineering industries, and
everywhere it is a fast-growing industry. As
with any other industry experiencing explo-
sive growth, this leads to a higher than nor-
mal incidence of inexperienced project man-
agers. Combined with the lack of enforcea-
ble regulations or standards before which
one can commence a project, the lack of
control in ICT projects complicates their
project management.

northern SCOPE, an initiative by the Finnish
Software Measurement Association (FiS-
MA), places scope management dead center
in the overall PMBOK knowledge areas be-
cause it involves, and interfaces with, all of
the other eight knowledge areas, as shown in
figure 2.
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Quality. ! munications|
Manag Manay

Figure 2. northernSCOPE positioning of
scope management within PMBOK know-
ledge areas [9]

4

The definition of project scope management
is: It describes the processes required to en-
sure that the project includes all the work
required, and only the work required, to
complete the project successfully. [7] Ac-
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cording to Forselius [9] “Scope management
is put in the middle of the figure, though the
PMBOK introduces knowledge areas in dif-
ferent order originally. The order is not im-
portant in PMBOK, but here we want to em-
phasize the central role of scope manage-
ment in software development. The FiSMA
scope management concept, and scope man-
agement in general, has strong relations to
several other knowledge areas. Scope man-
agement must be integrated especially with
time, cost, quality, and risk management.
There are no scope changes without possible
consequences to schedule, budget and quali-
ty or risk level of the project. This is true
vice versa as well. If the schedule or budget
must be tightened, it may require changing
the scope or quality requirements, or in-
crease the project risks.”

In a similar fashion to the PMBOK, FiSMA
defines five different project scope manage-
ment processes. The core process of a soft-
ware development project is “Developing the
software”. It is not a management process,
but an essential object process to be ma-
naged. FiSMA’s five scope management
processes are “Initiating project and soft-
ware”, “Estimating effort and duration”,
“Managing change(s)”, “Controlling
progress”, and finally, “Closing develop-
ment”. Figure 3 illustrates the processes
from left to right in performance order [9],
while figure 4 depicts the mapping of these
processes to the PMBOK process groups.

Initiating X
j Centrolling
roject and
zof:ware progress
L E::Itrnaz:::‘ng | | Developing Closing
duration software development
Managing
changes

Figure 3. FiSMA scope management
processes
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Figure 4. Mapping of FiSMA scope man-
agement processes (squares) against
PMBOK process areas (ovals)
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Scope management has been proven to ef-
fectively address five out of six of the most
common reasons cited for cost overruns and
uncontrolled project growth: [1]

* lack of user input,

* incomplete requirements,

* changing requirements,

* technology incompetence, and

* unrealistic expectations.

Scope management is best carried out by an
independent scope manager who is trained in
project management, customer relations
(communication), software estimating, re-
quirements articulation and documentation
(for functional, non-functional, and technical
requirements), functional size measurement,
software measurement, change management
and how to divide projects (as necessary)
into independent sub-projects. A scope man-
ager is both a customer advocate as well as
an able assistant to the project manager
whose role is similar to a construction sur-
veyor before and during a construction
project. It cannot be overemphasized that
complete, rigorous and documented user
requirements are the central core of the
scope management approaches outlined
herein. These include not only the functional
user requirements (what the software will
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do, and is applicable for software develop-
ment or enhancement projects), non-
functional requirements (that outline how the
piece of software must adhere to or meet
particular quality and performance con-
straints) and technical requirements (the
physical implementation requirements such
as team skills, tool support, hardware plat-
form, etc). All three types of requirements
are relevant to the various types of projects
as outlined in the sections that follow. While
traditionally customers are unfamiliar with
functional size measurement for ICT
projects, it is important to note the role that
non-functional requirements play on ICT
programs and projects. The FiISMA situation
analysis model (called ND21 and available
for download from www.fisma.fi) is a criti-
cal ingredient to the analysis and accurate
estimation of various types of ICT projects.

4. THE ROLE AND RESPONSABI-
LITIS OF A SCOPE MANAGER

southernSCOPE reported that some of the
most effective scope managers are software
measurement practitioners whose expertise
also includes software development and sub-
ject matter expertise. ‘Metrics experts ob-
serve and measure without any vested inter-
est and as such provide unbiased and inde-
pendent assessment of the project risk, quali-
ty and status. The measurement results sup-
port these observations...The Scope Manag-
er provides metrics based project gover-
nance. We have found this approach to be
very successful in objectively quantifying
key project attributes to enable informed
decision making with respect to project es-
timates and project risk...The Scope Manag-
er is typically a metrics specialist who has
excellent skills in business analysis, project
estimation and functional size measurement.
They need to be independent of the project
team and not be connected to either the IT
developers or the business client. They have
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to be able to report the status of the project
objectively without bias, to a management
level that has the authority to proceed,
change direction or cancel the project.” [10]

As a pre-requisite before beginning the
project (even before starting the project initi-
ation phase), it is important that the scope
manager, together with the project team,
examine the project requirements and divide
the ICT project into one or more indepen-
dent, component sub-projects.

5. TYPES OF ICT PROJECTS

Forselius and FiSMA identified seven dis-
tinct ICT project types as listed in table 1
[11]. The definitions of each project type
follow. Table 1 also identifies a four charac-
ter technical abbreviation which is only used
to

facilitate statistics collection and tool data
entry. Due to the proliferation of abbrevia-
tions in ICT industry, we recommend the use
of the full ICT Project Type classification
for identification and project management
(FIPA, 2005).

1.Customer specific new development CUST
project

2. Software product new development PROD
project

3. Software version enhancement project VERS

4. ICT service development project SERV
5. Package software configuration project PACK
6. Data conversion project CONV
7. Software integration development project | INTG

Table 1. ICT project types and abbreviations

1. CUST: Customer specific new develop-
ment project: Is a project to create complete-
ly new customer specific software.

2. PROD: Software product new develop-
ment project: Is a project to create a new
software product. A software product is al-
ways developed to be used by more than one
customer. A software product may be either
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standalone packaged software or embedded
part of any other product.

3. VERS: Software version enhancement
project: Is a project to create a new version
of existing software. The existing software
may be either customer specific software or
a software product.

4. SERV: ICT service development project:
Is a project to create a contract-based conti-
nuous or temporary ICT service. The service
may be, for example, either software or
hardware related, and consists of mainten-
ance, support, help desk, or operating ser-
vice.

5. PACK: Package software configuration
project: Is a project where the result is an
installed, parameterized and, user configured
software package.

6. CONV: Data conversion project: Is a
project where data is moved from persistent
data storage of one information system to
persistent data storage of another informa-
tion system. The software developed in a
data conversion project is often “throw
away” in that it is only used once. Even so,
the pieces of conversion software may reside
on one or more hardware platforms.

7. INTG: Software integration development
project: Is a project to create software that
provides interfaces services between two or
more information systems.

Note that the software development life
cycle phases such as requirements specifica-
tion, software implementation and system
test, etc. are not considered to be indepen-
dent ICT project types, but rather as phases
within each sub-project itself.

6. WHEN AND HOW DIVIDE AN
ICT PROJECT

It is important to divide an ICT project into
multiple sub-projects as early as possible,
preferably by the initiation phase. The fol-
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lowing rules give guidance how to do this:
[12]

1. If the program consists of ICT develop-
ment and other development work, such as
manual process development, re-organizing
staff or technical development, different type
of work should be assigned to separate
projects.

2. If you apply incremental or iterative de-
velopment approach, every increment or
iteration should be assigned to separate
projects.

3. Different type of ICT development work
should be assigned to separate projects.

4. If the program must be stopped conscious-
ly for long time, for example to wait external
decisions, the work before and after the
break should be assigned to separate
projects.

5. If two parts of product or service devel-
opment are of a similar ICT project type, but
differ from each other by development tech-
nology, they should be assigned to separate
projects.

6. If two parts of product or service devel-
opment are of a similar ICT project type, but
differ from each other by development envi-
ronment, they should be assigned to separate
projects.

7. If two parts of product or service devel-
opment are of a similar ICT project type, but
differ from each other by development team
experience, they should be assigned to sepa-
rate projects.

8. If two parts of product or service devel-
opment are of a similar ICT project type, but
differ from each other by quality require-
ments of target result, they should be as-
signed to separate projects.

9. If two parts of product or service devel-
opment are of a similar ICT project type, but
differ from each other by stakeholder depen-
dencies, they should be assigned to separate
projects.

10. If two parts of product or service devel-
opment are of a similar ICT project type, but
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differ from each other by risk level, they
should be assigned to separate projects.

As we see from the number of rules above
and the number of different possible combi-
nations, this approach leads to a larger num-
ber of smaller projects. As such, this ap-
proach has a number of pros and cons. One
of the biggest pros is improved manageabili-
ty, which is so important to program and
project success that neither the customer nor
the supplier should resist it. This approach
has been a successful component of on-time
and on-cost delivery in the northernSCOPE
initiative.

7. SCOPE MANAGEMENT
PROCESSES AND AREAS OF AP-
PLICATION

Scope Management Process.
Py| [Sortwars Requirsments Deveios aui nt
B +

nayse an

< .

Figure 5: Scope management process
components [13]

There are several concepts introduced in the
scope management processes that are not
traditionally included in ICT projects as de-
picted in figure 5. These include:

* Analysis and classification of ICT Program
requirements into independently managed
projects (or subprojects)

* Functional Size Measurement estimation of
the software functions for those projects
where software is developed/enhanced, situ-
ational analysis of the non-functional re-
quirements and technical requirements, reuse
analysis, and establishment of Project Scope
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— based on high level anticipated require-
ments

* Baselining the Project Metrics after re-
quirements are completed, such as product
functional size (on those projects where
functional size measurement is applicable),
costs, effort, using historical experience da-
tabase such as that of the ISBSG [2].

* Estimating the Project effort, duration, and
cost based on historical Project Actuals or
ISBSG.

* Feedback loop to estimate, then incorpo-
rate and track accepted changes into the ex-
isting project documents

In addition, the introduction of an indepen-
dent Scope Manager to facilitate and per-
form many of the scope management process
tasks alleviates the already heavily commit-
ted project team members. The Scope Man-
ager serves as an independent customer ad-
vocate and project team surveyor responsible
to monitor and gauge the progress of the
project scope development. Through the
careful attention to project scooping and its
management throughout the project, custom-
ers and suppliers alike can better specify,
build, and acquire quality software products.
Practitioners involved in southernSCOPE
report substantially lowered costs per soft-
ware functional size since the introduction of
Scope Management processes (see figure 6).

53,000
$2,5004
%$2,000-

S/FP $1,3004 OMiIn
$1,000 EMed
$500-+] EMax
&0

S/FP Traditional IT
SouthernSCOPE projects

projects

Figure 6. Cost of southernSCOPE projects
compared to traditional IT projects [2]
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8. HOW TO APPLY SOLID SCOPE
MANAGEMENT FOR SUCCESS OF
ICT PROJECTS

The five processes involved in the FiSMA
Scope Management concept (figure 3) are
integrated concepts, however, all steps are
not mandatory (or even relevant) on every
ICT project. The initiation and estimation
steps are pre-requisites for the other three
components, and these subsequent steps are
independent of each other. FiSMA recom-
mends that organizations at least examine
the last three steps for their applicability, but
understands exceptions and lighter applica-
tion needs exist. [9] Organizations that will
gain the most benefit from scope manage-
ment are those representing business areas
like banking, insurance and public adminis-
tration because they are routinely involved in
software acquisition and procurement. In
these organizations, a core business is in-
formation management, and the business
development centers on developing informa-
tion systems and software. As such, project
level scope management processes have
proven to be insufficient for ongoing project
governance.

In addition to software acquirers, the profes-
sional software suppliers are in need of or-
ganizational level processes to support con-
tinuous process improvement and organisa-
tional learning. All supplier organizations
could benefit from applying scope manage-
ment processes at both the project level and
at an organizational level. Can every compa-
ny gain from implementing the full Scope
Management process set? Our experience
bears out that there are some small and me-
dium size suppliers whose process maturity
is ad-hoc or in the initial standardization
stage, and would be better served by concen-
trating first on developing or improving their
core processes such as time recording and
invoicing before attempting full-scale Scope
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Management. Nonetheless, the division of
projects into software projects that will be
independently worked can assist even the
most disorganized or immature organizations
to better manage their ICT projects.

9. CRITIAL SUCCESS FACTORS
FOR SCOPE MANAGEMENT

Through our international collaboration and
consulting, the authors have found that scope
management (and for that matter, software
process improvement) just doesn’t always
succeed even with the best of intentions.
Reasons for failure or partial adoption of
sound ideas such as scope management can
run the gamut between lack of support or
understanding to internal sabotage by organ-
izations weary from “whiplash” changes
imposed by management.

Dekkers coined the acronym P.O.W.E.R. to
illustrate the five essential ingredients for
successful implementation of process im-
provement and or change driven initiatives:
[14]

* Predisposition: encapsulates the desire,
motivation, ambition and commitment to
take action on improvement opportunities.
Without a solid predisposition for change,
companies tend to abandon process im-
provement if short-term gains are not rea-
lized quickly enough, or when budget con-
straints threaten the improvement initiative.

* Qutlook: ppeople ultimately determine the
success or the failure of new initiatives and it
is of vital importance that there is an Out-
look for success present. Everyone has expe-
rienced projects where this outlook was ab-
sent and where the prevailing mood was that
the initiative would fail — and true to form, it
usually did. Scope Management is too im-
portant to be viewed as the “management
flavor of the month” and when the organiza-
tion lacks an outlook for success, it becomes
a self-fulfilling prophecy.
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* Wherewithal: pertains to the capability,
the potential, the aptitude and the capacity
for an organization to achieve the change it
desires. A process immature organization
cannot become world-class overnight and if
it attempts to do so, it will demotivate its
staff in the process. Goals must be achieva-
ble within the capability of the company and
its people or the initiative will not succeed.

* Evaluation: this ingredient involves mea-
surement, comparative analysis of data, and
the identification of improvement opportuni-
ties. Additionally, the reward system in place
for the organization must also be aligned to
ensure there are no negative results afforded
to participating teams or individuals. De-
Marco and Lister [15] summed up the need
for measurement with “If you don’t know it,
you can’t begin to do something about it.”

* Resources: allocation of resources in-
cludes formalized plans, organizational de-
vices, automated tools, and human resources.
While scope management and process im-
provement span more than a single project,
their implementation should be treated in the
same way as any formal implementation
project. That is, the initiative must be priori-
tized, budgeted, scheduled, and executed
with a sense of controlled urgency. If the
success of an initiative really matters to an
organization, there must be dedicated and
allocated resources for its achievement. If
one or more of the POWER ingredients is
missing from an organizational change initi-
ative, the likelihood of failure increases.
Each ingredient is an essential part of orga-
nizational change and they address both the
important technical as well as cultural
(people) issues. [14] Willman [16] identified
similar components for effective change and
went one step further to identify the resultant
behavior if one of the components is missing
(see table 2). In each row, a cell where there
is not a “+” indicates an absence of the par-
ticular ingredient and the rightmost cell at
the end of each row depicts the typical re-
sult.
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Pressure Leadership Capable Actionable: Effective | Results

for change and vision people first steps rewards
R HNEF

+ + + + Disinterest

+ + + + Evaporation
+ + -+ + Frustration
+ + + + Disengagement
+ + + + Dissolution

Table 2. Model for organizational change
[16]

Through the results of northernSCOPE and
southernSCOPE, scope management
processes are a proven means to leveraging
and augmenting professional project man-
agement on ICT projects. With the current
levels of project rework in the vicinity of
45% of development effort, our industry
surely needs to increase its ICT project suc-
cess, and one proven way is through Con-
crete Scope Management.
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