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ABSTRACT

Despite impressive advances in technology‘é and a surfeit of Software
development methods there remain copious storigs of Software development
project failure. 4

Risk Management promises a positive impa'C!t on Software Development
and has raised hopes of alleviating such problemsé According to the emipirical
findings, the application of Risk Management to Software Development is not a
common practice. Furthermore, the posmve effe%t of Risk Management on
Software Development is not very high and practltloners hold the view that the
application of Risk Management to software developfnent is not an easy task. The
empirical study further suggests that estiination, .organization, and personnel
capabilities are the most serious risk factors in Soi?tware Development. In the
review of the literature about the Risk Management &sin the software development
houses, the suggested factors & techniques are ’criﬁé]ues and this lays down the
basis for an empirical exploration, which includes;fa questionnaire survey. The
empirical study undertaken investigates the naLture of risk, current risk
management practices, and their effect on Software development.

The study shows that there is a lack of Erigorous research into Risk
Management ?”teclmiques & factors and the curre'rit literature provides useful
knowledge and guidelines on Risk Manager‘fﬁent practices in software development
houses working in Pakistan, but many of the claims 'r}lade in the literature have no
empirical validation. |

Using thls knowledge, a soc1o-techmcal model of Risk Management is
suggested. In contrast to earlier adhoc methods, Wthh have a technical perspective
on Risk Management, this model presents 5 muluplg perspective approach to the

Management of Software Development Risks.
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1. INTRODUCTION

1.1. Background

Software project risk has been defined as the product of uncertainty related
with pro]ect risk factors and the enormity :of m‘lpendmg loss due to project
failure [Barki et al., 1993]. Thus the key elements to be controlled are the project
risk factors [Wen-Hing Han et al., 2006]. In this thesm I define a risk factor as a
provision that can present a serious risk to the successful completion of a
software development project.

Today, software is always an element of enterprise business. The

importance of software is increasing e\§/ery day,falong with the evolution of

technology. Software Development activities | associated with advanced
technology and a high level of knowledée Every software project is faced with
a considerable degree of uncertainty. The success of software development is
directly related to therisks (ie pro]ect managers, risk should b e limited to
successful software development is complete). The conditions for the current
global software market requires the most advanced software solutions for
businesses to be competitive. Every aspect of a software development project
can be affected by risks that the project may causé So it is customary to say the
risk is the price of that opportunity you" ive been usmg (ie a project with a large
number of risks have a chance in the global software market, as the pro]ect on
time and within the planned expendlture)

Many software development projects ‘cryingf to get the current software
capablhtles to promote and not something: tf{at has been done to reach.
Opportunlty for advancement cannot be achleved without taking risks. The use
of advanced and in most cases, unproven technology on software development
projects for a variety of risks. For a complex software development project to be
carried out within the foreseeable risks for the I;Eroject is well understood and
mitigated. ;

Risk is an inhererit part of software cieveloprr;ent projects. Risk is present in
all aspects of software development.: Software development is based on

, . _ v i
knowledge and new technologies, and 'the success of a software development

]
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project is closely linked to successful risk-addressing. A risk is a state or
property of a development task or environment, which, if ignored, the
probability that a project fails to increase. “A risk clm be defined as a consideration
that has some degree of probability of compromtsmg the success of software
development project (karolak, 1995)”. Risk' defines the probability that software
development project will experience unwanted ;events such as termination,
delay in project schedule etc. Software, developri:lent is an activity, “which is
connected with high level of knowledge & advanced technology. Risks on software
development projects must be successﬁzlly mzt‘zgai&edi o produce successful software
systems. Every aspect of a software develop?ient pro]gct could be influenced by risks,
which cause project failure”. : !;

“The key to risk management is the alleT;Iatzon and identification of all true risks or
the development of a contingency plan in case the potentlal risk becomes a reality (Tak
Wah Kwan & Hareton K.N. Leung, 2007)’2 The risl{ management can be defined
as “an.organized process for identifyin% and- haiadling risk factors; including
initial identification and handling-of r;sk factore as well as continuous risk
management” (Fairley, 2005). Therefore, reducmg the risk connected with the
prevention of the loss of large software developmient Risk Management should
focus on risk reduction and preventlon 5Rlsk_§ Management is a software
development project, which will continually assees potential problems and the
need to identify potential risks. Softweire risk management is defined as the
application to manage the risk of software dévelo%)ment'projects (Hall, 1998).

;—_ :
1.2.  Problem Identification and Motlvatlon
According to Shaw, (Shaw, 2001) the major chaIIenge in software is that

software engineering has not been realized as a commonly used research
¥ .

paradigm as other disciplines in computer science. Software engineering is an

immature discipline (Shaw, 2001) w}ﬁcfflacks evailuative criteria. Therefore, the-

research results have been varied consistently in'the studies (Tichy, Lickowicz,

Prechelt & Heinz, 1995). There is a lack of cur’ﬁﬁlative empirical knowledge
k

about best practices for Risk Management in Software Development. Such type
H o

= ¥ -
of work does not exist in the literaturé that can increase awareness of

3
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researchers and practitioners guide to choosing a method applied to risk
g - - s- g~ -
management in software development in a particular conflict under certain

conditions in software projects.

1.3. Aim of Research

The aim of this research is to find out dlfferent techniques that are directed
in the literature. Used for risk management techmques are effective in which
conditions? Ultimately, I will find out advantageé and disadvantages of these

techniques reported in the literature.

1.4. Research Question
In this Research, I had investigated the Managmg of software project risks in

Software Development. I examined the followlng.questlons.
I.  Which Risk Factors present in Literatu}e match with the present
perceptions of managers in software Develépment Houses of Pakistan?
[I. What Risk Management Techniques aiI;'e being adopted for risk
management in Pakistani software houses?;é
[II. Which risk management techniques stra’éegies are most suited to be

adopted in local Software Houses to mafjage Risks w.r.t. our expert's

perceptions? !
15.  Definitions i i
» Risk " :1

The word 'risk' in everyday§ usage hhs two related meanings: (1)

refers to the eéstimated probability that an ungesuable event will occur and
(2) refers to a situation where it-is .possible but not certain that an
undesirable event will occur. [Hansson89]. Traditionally, the concept of risk
is expressed in terms of the probablllty of occurrence (frequency) and the
severlty of loss (or gain) that will be a consequence of such an occurrence
[RSSG83]. Risk, at the general level, }mvolves 1:3wo major components: (1) the
existence of a possible unwanted coffisequ‘ence and (2) an uncertainty in the
occurrence of that consequence whtich can be expressed in the form of a

probablhty of occurrence. [Rowe88] MacCrlmmon et al (1986) notes that

there are three components of I‘lSk - the magmtude of loss, the chiance of loss,

and the exposure to loss. The notion of probabﬂlty is central to the idea of risk

[ [
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in the ‘literature although the interpretation of probability depends on
whether it is viewéd objectively or subjectiveiygj Bowden and Linstone (1987)
note that 'Risk is in the mind of the beholder’, ‘E)ut risks are not only real but
also percelved ‘A situation viewed by. a persorg as 'risky' may be seen as 'not

risky' by another and as an 'opportunity' by,_af

third.If a would-be problem
solver already possesses an adequate an<§ relevant, mental capacity
developed from current knowledge and past ?experience then he may. not
perceive a situation as 'risky' whereas the same situation may be considered
as risky because of the problem solvei‘s fgnoraﬁce [Yeo095] and vice versa.

i\‘
» Risk and Software Development
Project risks affect all aspects of software development: organization,

personnel, technology, etc. We can dlstlngulsh two types of risks: direct
: . ] |
risks - the risk that a project has a high degree|of control - and indirect risks

- risk than a project has little or no control. H

Risks can be described by different Eroperties. Two of them are the
likelihood of occurrence (hereinafter 'simi;lyi probability), and the cost
mitigate this problem in the event of risk oc’?:urs A detailed risk analysis
reveals the risks that threaten a spec1f1c pro]eict provides the strategies for

how to reduce project risks if they occur, and ranks their characteristics.

_i

» Risk Management ' t

A risk is a presumption of a future problem that has not yet occurred.
Thus management of risk relating to the fuiture consequences of today's
decisions arid events. The purpose of risk management is to help a decision
maker obtains an understanding of the" 31tuar10n by reducing uncertainty,
and thus control and reduce risks t(% the levelE where its impact is low and
stakeholders are ready to accept it. Scarff (199§3) defihes the management of

risk as "the overall process by which’ rlsks arei analyzed and managed". The

UK Ministry of Defence (MoD) desérlbes the Zprocess of Risk Management
: . !

comprising of four phases, i. e. identiﬁcatéon, analysis, planning, and-

management [RSSG92]. The description of Risk Management in the

literature highlights three main featiures; i efl.a Risk Management process

b

%
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identifies, evaluates and _controls risks. The author defines Risk
Management as involving "deliberate attempt to identify, assess and control
risks that may affect the success, so that any adVerse effects of the risks can
be eliminated or reduced to acceptable levels." ;
>  Software Development Risk Ménagemeﬁt

“Barki et al. (1993) defines software p%‘oject risk as the product of
uncertainty about a software developmeiht project%and the size of potential losses
associated with project failure. Uncertainty aboutéa software development project
due to factors that threaten its success” (Barki et %al., 1993). These factors have
been labeled “risk factors” which intimidate tﬁe successful completion of a

software development project. |

“Most of the researchers on software pro;ect risk and risk management
broadly agreed on a two-step approach to software project risk management: risk
assessment and control” (Boehm, 1991; Charette, 1996; Lyytinen, 1988; McFarlan,
1981). "Risk assessment is to identify, analyze anﬂ prioritize the risk factors that

i
are likely to compromise a project's success, and nsk control involves acting on each:

risk factor o eliminate or control it (Boehm, 1991 )” It is clear that the second
step cannot be continued without bzemg corr}pleted. ”Managers -can pursue
software project development, which ultimately res%iult in failure because they do not
have sufficient knowledge of that risk. If managers% have defective perception of the
associated risks, their management eﬁoirts are lii;izl y to be misled, and they may

unknowingly take risky decisions (Slovic, Plschhoﬁ and Lichtenstein, 1981)".
E

“One of the most common methods for risk 1dentzﬁcatzon has been the use of
risk factor checklists (Boehm, 1991; Bark1 et. al. 1993 Schmidt et. al. 1996; Keil et
al, 1998)”. These checklists present a a st of all potential risks to the project

and decide what Risks are in your

3
" A comprehensive list of software project nsk can be achieved by combining

manager and force him to check

particular project.

the risk factors identified previously in- the lztemgure (e.g. Barki et al ,1993) with
those factors acknowledged by practicing project managers (e.g. Schmidt et
al., 1996).” J
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1.6.  Survey i
It is a method of collecting information from people about their
charactéristics, behaviors, attitudes, or p»(_erceptfons.
1.7.  Data Analysis
The analysis of the survey data employed statistical analysis methods
using SPSS, AMOS and Quattro Pro software:packages. Various issues will

be identified from the responses to the quesﬁ(;nnaire. The research findings

is interpreted and generalized.

s
»
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2. LITERATURE ,_R'EVIEW

Quality and success of a research is often a reflection of the time and effort
invested in developing research ideas and conceiats. The immediate aim of a
i literature study is to determine whether the idea I1s worth pursuing or not. The
‘ first step of the process leads to specify the Edomain structures. (Pinder,
[ Wilkinson and Demack, 2003). This includes outhrung what is included and
excluded from the notion under study: (Churcthl 1979). Hence this study of
software prolect risk and risk management began with an examination of the
literature. . '

In order to obtain a better understanding of I_hvestigating software project

risk and risk management constructs, an extensive literature review was

performed. It was conducted mainly to identify those features of software
development projects which researchers, and praetiﬁoners have pointed out as
factors that increase the riskiness of a developrrient effort and the strategies
they adopt to counter these factors. T}:_lere have been a number of research
studies on the issue of “risk in software developrﬁe’ht" and attempts have been
made to tlassify them into various eateg’briesf- based on their similarities
(Sumner, 2000). An extensive amount (gf literatérge was surveyed in order to
ensure that no important factor was ov%lerlo’oked.lj In order to identify as many

factors as possible, two general resources served as the basis.

First source of literature was articles within Software Project Development

research which addressed the problems associated with software Project
!

development. Majority of Software Pro]ect Development articles dealt with the

types of problems that occurred in spec1f1c phases of the Software development

process. These articles either used emp1}j1cal data-»to draw conclusions as to the
effects of a particular risk factor or they proposed models that hypothesized
how a few of the risk factors might impfé_xct a development effort. These articles.
taken individually do not provide a clear pici'ure of the spectrum of the
constructs. However, they provide a clehr picture of the topics which have been

o § b . .
studied by researchers. Second source of literature was articles written by
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practitioners detailing their experiences w1th software development projects
(e.g. Boehm, 1983; Burchett, 1982; Casher,“1984; Keider, 1984; Kindel, 1992).
Majority of articles in this group described the%author’s experiences with a
particular development project, or consisted of a éummary of their generalized
observations from previous studies. These.articléé tell us about problems that
appear to be encountered frequently in software di;evelopment projects and how

these problems can be mitigated.

2.1.  Software Development Pro]ect Risk

Cambridge Learner’s Dictionary defines "rlsk" as the possibility of
something bad happening. Researchers and prac}tmoners in various domains
have conducted studies on this topic. Thougﬁ there are differences in
perceptions and approaches to the same, an exarrifination of literature reveals a
great deal of similarity in conclusions. Typically, fisk is described as some kind
of an event that may or may not occur, céupled W1th a consequence that follows

if the event occurs (Dedolph, 2003). 3

A simple definition of project risk states that 1t is a problem that has not yet
occurred but which could cause loss to_one’s préject if it did (Wiegers, 1998).
The concept of risk is associated with a number bf human endeavors ranging
from space exploration and company acquisition to information systems

development (Barki et. al., 1993).

The classical- decision theory states that risk is perceived as reflecting

variations in the distribution of likely olitcomes, their subjective values. Hence

a risky alternative is one where the .variance is large and risk forms an
important factor in evaluating alternative 0pti0§ns Decisions are said to be
taken under risk when there is the ;fosabﬂlty of more than one outcome
resulting from the selection of an option. Furthermore it is assumed that the
probability of occurrence of each is known to the decision maker in advance.
The variation in outcomes is said to beé a conséquence of factors which are

beyond his control (Radford, 1978). t

Empirical studies on how managers deal with risks show that the managers

are not necessarily rational in reacting to risks. “They look at a risky choice as ore

L
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that contains a threat of a very poor performance (March and Shapira, 1987). Also, risk
is not a probability concept; it deals with the magmtude of the bad outcome”.

Accordmgly, managers act in a loss-aversive manner rather than a rational
manner as predicted by the traditional theory. They seek to avoid risks rather
than just accept them. They make fast dec151ons to avoid risks, negotiate
uncertainty absorbing contracts, or just deilay decisions if possible

(MacCrimmon et al., 1984).

“A software project risk points to an aspect of %a development task, process or
environment, which 1f ignored tends to increase the likélihood of software project failure
(Lyyttinen et al., 1993)". Software project ; I‘lSkS areia major dilemma to Software
project managers (Jiang et. al., 2000). The reasons» for variations in success can
be attributed to risk factors which are technical, ée?jonomic and behavioral in
nature (Barki et. al., 1993; Lyyttinen, 1988) ”Suih incidents pose danger to the
development of a successful project leading fo lnadequate software operations, software
re-work, implementation difficulty, delay or uncertalsqty (Boehm, 1991)". McFarlan
(1981) viewed ,project risks as failure to obtain qll of the anticipated benefits
because of implementation difficulties, § much-higher-than-expected
implementation time, and thus resulting in the?developmént systems whose

technical performance is considerably below estinéates.

To summarize,risk has two components:

E :
»  The chance / probability that an undesﬁable event will occur.

>  The negative consequences / magnitlxde of loss because of the

occurrence of this event. ¢ g
¥ 5

o §
Boehm (1989) defined Risk Exposure (RE) combining these two
components as: RE = probability of an Elnsatisfaci;cory outcome * Magnitude of

loss arising from this outcome. E

Sherer (1994) viewed that software I%roject ris=k could be estimated from the
possibility of failure multiplied by the magmtude of its loss. Similarly, Rainer,
Snyder and Carr (1991) described risk as 4 function ‘of the vulnerability of an
asset to a threat multiplied by the probalfnlhty of tl%;e threat becoming a reality.
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A precise calculation of the probabilities of negative outcomes and their
magnitude is necessary in order to calculate risk exposure. However, there are
numerous complexities in software development ‘Ehat make a proper estimation
of outcome probabilities hard. Hence, assessihg risk via a quantitative
evaluation’ of probabilities could be very difficul’g: and unreliable (Kaplan and

Garrick, 1981).

In lieu of estimating the probabilities of a negétive outcome, an alternative
method has been devised. Kangari and Boyer (19%89) adopted a method of risk
assessment based on the use of natural Ianguaée. Accordingly people were
asked to express in a natural language, ’ihe relatixfe weight and severity of loss
arising due to the identified risk factors. Barki et. a%l. (1993) put forth a modified
definition of software project development risk by referring to the uncertainty

E :
surrounding a project. i
F o

As risk is a potential problem, an effective ste;:‘p to risk management would
be through proper identification of risk factors {léairiey, 1994). The process of
risk analysis can be broken down into tljree; risk-jidentification, risk estimation
and risk evaluation. This information enables mainager’s to take steps to avoid
potential problems before they become if:risis situations. The initial step in the

research process is the identification of potential software risks.

The extensive literature review res@lted in the identification of over 100
risk factors. The next step was to try to group sigﬁilar factors together in order
. . : X . . -
to get a clearer picture of the general types of software project risk factors. This

resulted in the creation of 12 general types of softm}are project risk categories.

Team related factors
Effectiveness of Project Conunjiniéationi
Project Manager Characteristics

Organizational Climate and Support
External Factors i
Role of the user 3 v

Formalization of project charter

N s W=

Project estimation and planning

F i
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9. Tools and technology
10.  Requirement stability and accuracy
11.  Effectiveness of Project Monitoring

12.  Cross cultural and gender issues i

2.2. Risk Management Practices

This section provides an overview of thé risk management practices
suggested to address the risk factors identifi;ed in software development
projects. Risk management is concerned witih a phased and systematic
approach.to analyze and coritrol the risks ogcurring in a specific context
(Charette, 1996). The predominant purpose of risk management is to take
the appropriate course of action to strike an o;;timal balance between likely
benefits of such techniques and the expSsure*to risks (Powell et. al. 1996).
Software project risk management%is risk 71;1anagement applied to the
development and/or deploymert of ‘szoftware-intensive systems.
Considerable improvements can be made 1n the software development
process through the systematic applications of risk management techniques
and guidelines (Alter et al. 1978; McFarlaﬁ 1982; Boehm 1989, 1991).
Research on software risk management has ﬁrimarily focused on crafting
guidelines for specific tasks (Alter e% al.V)1978; ?MCFarlan 1982; Boehm 1989;
Charette 1996). } :

Boehm (1991) defined risk management as,én emerging discipline whose
objectives are to identify, address, and eliminate software risk items before
they become either threats to successful op’ération or major sources of
rework. A formal risk management prograrﬁme is a structured way of
evaluating risks to the software developmiant process. A typical risk
management framework involves implementi%lg and monitoring measures
to reduce risk. Project risk-management encorilpasses both hard skills such
as estimating and scheduling tasks, and'% soft skills, which include

motivating and managing team members (Kirs:ch 1996).

Rlsk management strategies use observatlons from the past; they learn

from analogical situations, and they use deductlve reasoning to detect risky

[
£
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incidents. Over time, observations are generalized by crafting specific
theories of cause-efféct chains into generic, risk itemis. In addition, risk
management approaches feature a repertoire Téf risk resolution techniques.
These are derived from local causal theories én how risky incidents affect
software development and how intervq_fltions affect development
trajectories. The techniques help formulate schémaﬁc plans for interventions

that decrease the likely impact of risky incid}entis, or avoid it altogether.

A thorough review of literature on risk management strategies for
software projects, helped to identify a range Qf risk resolutions techniques

which are discussed under nine categories, narﬁely;

i

Leadership Strategies
HR Policies

Training

. Project Coordination #
. User Coordination |

. Requirement Management

. Estimation Techniques , ﬂ

i-

Any significarit deviations or variances from the plan require prompt

attention from the project manager so that tirfnely corrective action can be

taken. Keil et al. (1998) stated that to avoid fthe problem of scope creep,
project managers should inform users of the i%ipact of scope changes about
details of project cost and schedule’ Project .’imainagers should be able to
distinguish between desirable and absolutelyf necessary functionality. The
project manager must be able to identify the source of the problem. If there
is a major ‘deviation from ‘the plan, the project manager must decide

whether re-planning future activities is warranted (Jurison, 1999).

Technical “performance control, the process of assuring that all
technical requitements are met, is normally e‘;kercised through a variety of

design reviews. These reviews are usually held at major milestones (e.g.
H ) i

£ »'
completion of requirements definition phase, design phase, or coding) but it
i

E
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2.3. Review of Studies

can be held at other times during the project also. The progress towards
important technical goals should be tracked ;jthrough appropriate metrics
during the project. The metrics provide projec:t managers visibility of what
has been achieved, and their trends c;ffer predictions of what can be
expected in the future (Jurison, 1999). Softwarei engineers use different types
of software development technical review f‘c)r the purpose of detecting

defects in software products (Sauer et. al., 2000).

The studies referred above consider sef‘cwaré risks along several
dimensions and have provided some empirically founded insights of typical
software risks and risk management strategies to mitigate them. Overall,
these studies provide insights into risk- manaéement deliberations, but are
weak in explaining the true impact of risk arld risk management practices
on the project outcome. A few studies have éone further to establish how
risk managemeént efforts reduce the exposu‘l‘e to software risk and can
thereby increase software quality and 1mprove software development (e.g.,

Fairley, 1994; Nidumolu, 1995; Wallace et. al., 2004)

A number of system performanice cr1ter1a have been developed and
empirically tested. They include software usage, user satisfaction, quality of
decision making, cost/benefit analysis, tea'lén effectiveness and project
effectiveness. The triple criteria of p;oject success - meeting cost, schedule
and performance targets - have been widely ufsed by researchers to analyze
project success. Saarinen (1990) proposed a aystem success measure with
four dimensions: system developmerst procesé, system use, system quality,
and organizational impacts. The identification of these distinct dimensions
of system performance illustrates that a project can be both successful and

nsuccessful at the same time dependmg on the metric selected. One of the
most popular approaches is to categorlze these measures under process
performance measures and product performance measures (Barki et. al
2001; Nidumolu 1995; Deephouse, : 2005; Wallace, 2000; Al-Hindi, 1996,

. 3 :
Ravichandran, 1996). Product outcome refers to measures of the
. A
t
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“successfulness” of the system that was developed. It looks at how the "
software developed scores on important parameters of software quality:
reliability, maintainability, easiness to use, '}esponse time, meeting the
requirements, user satisfaction etc. Process odtcome measures refer to the
“successfulness” of the development process éf the project. The focus is on
completing the project within budget, withi}l schedule and the on the
overall quality of the development process. B?oth aspects are important as
the software delivered by the project may be ?f high quality but the project

itself may have exceeded the time and cost projections. On the other hand,

E v
well managed projects which come in below, cost and time budgets may

deliver poor products.

Due to the difficulty in quantifying costs 'énd benefits, measures based
on perceptions have become particularly pré)minent in literature. Linda
Wallace (1999) validated the second Forcle’r facfor model-of risk through the
establishment of co-alignment, a §itructurai§ model of the relationship
between risk and project outcome - both prod%tct and process outcome. The
result of this research has estabhshed a tentatlve link between project risk
and project outcome and shows that the level of risk associated with a
project can have an impact on the ablilty of the project to be finished on time
and within budget. |

Jiang et. al. (2000) has 1ndependintly done a study similar to'the one
described above and arrived at similar conclusmns He also found that
software project risk can better be expressed as a second order factor model
and that there is negative link between risk ‘af‘nd project success. Based on
her previous research, Wallace et al"(2004) de;zeloped a model linking risk
and project performance. This was gl;lide’d by project management literature
and socio technical theory. Six comIg’onents of risk were extracted through
principal component analysis and’ these 51x dimensions were further
grouped undeér three dimensions namely soc%ial subsystem risk, technical
subsystem risk and project management risk. The relationship of these
second order dimensions of risk wigh produéf and process outcome of the

& B . [ . % .
project was studied through structural equation modeling.
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Drawing from contingency research in® Organizational theory and
software project management literature, Barlisi et al (2001) developed an
integrative contingency model of software pfoject risk management. The
central hypothesis in the model is that the outcé)me of the software project is
influenced by the fit between the project fisk and how the project is
managed. The outcome measures used are cst overrun and quality of the
final software delivered. The risk managemerit practices studied is formal
planning, internal integration and user participatioh. High risk score and
the low risk score projects are separately analfzed. In each of these groups,
sub groups scoring high and low on ’perforﬁlance factors are separated.
Thus the following foc‘ur categories emerged: lgw risk high quality, low risk
low quality, low risk high cost performance, hlgh risk low cost performance.
The ideal profiles for each risk category are c:élculated. The fit is measured
as the deviation from the ideal profile. Thé deviations are seen to be
negatively correlated with the perfbrmance supporting the contingency

model.

Nidumolu’s (1995) study was a leading effé)rt in linking software project
risk to .project performance. His study hnked synchronization mechanism
and risk drivers to project performance. Two types of synchronlzatlon
mechanisms were studied. Vertical COO].‘dll‘lal'lOI’l is the interaction through
prescribed systems and procedures, and hoylzontal coordination is how
they manage through mutual adjustments and interaction. A new research
model was developed along the "structural eventuality perspective in
Organizational theory and risk baséd percepﬁon in software engineering.
This model introduced enduring perfori‘nani‘:e risk, i.e., the difficulty in
estimating the performance related results i in. the later stages of the project,

E

as a dominant variable Cclarifying the relatlonshlp between risk,

- . [
management mechanisms and performance.

Na et al (2006) study is an extension of the Nidumolu (1995) study in

Korea. They utilized measure develo’pment% and analysis similar to the
process described in the Nidumolu study. »Thé study provides insights into

managerial strategies to reduce the ﬁossibilit)gf of software project overruns.
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Their flndmgs reveal that both functional and. system development risks are
L
important predictors of software projéect performance.

Kirsch (1996) proposed to build an inteérated contingency model of
software project management linking project;»‘fnanagement practices to the
characteristics of the project and attributes of the individuals involved. He
hypothesized that the project characteristies directly affected project
management practices while individual attrib"uftes may have both direct and
moderating effects on such practices. These ﬁrojec’t management practices

. . . ¥
are, in turn, believed to affect project performance.

Wal.sh and Schneider (2002) had looked aﬁt software development risk
from the agency theory point of view. He studied the causal relationship
between team decisions and projes'et succesés. According to him, team
decisions are influenced by the aéency effects (alignment between the
interest of the member and that of the organiziéétion) as well as development

1

ability of the member. :
24.  Observations from Literature.Review

The researchers have adopted differen’; approaches to developing
checklists on risk and risk managemeﬁt One aﬁproach has been to develop
these checkhsts based primarily on thelr persoilal experience with software
development projects. Boehm’s top 10 is largely based on his experiences at
TRW. The same was true with many studies insthe 1980s and early 90s (e.g.,
Casher, 1984; McFarlan, 1982). Many of these ch'?:cklists were criticized as they

were not very systematic and coherent and fliacked any theoretical basis

(Ropponen and Lyytinen 199’&7; Schmidt et al. 1996).

Another approach adopted was to develop the checklist based on extensive
literature review. The major work in thls regard includes the literature from
Software Engineering Institute. But many Subsequent researchers have
questioned the lack of empirical validation of thebe instruments developed. No
steps were taken to contact practicing séftware pgoject managers for input into
the relative importance and accuracy of the ide’htified risk factors. (Wallace,

1999) |




.t o

Investigating & Managing Seftware Project Risk in Software Development Houses,
A Pakistani Perspectives

The thlrd approach was to elicit the list ofirisk factors from practicing
managers. Many researchers have conducted sulsveys among thé members of
software projects (Moynihan, 1997, Jiang et. al. 2002). Many of these studies
have been criticized for their limited focus on Sié)ftware Projéct Development
literature. They made no attempt to reconcile their findings with the literature
in this area. This has limited their usefulness as a?comprehensive practical tool

for gauging project risk.

Linda Wallace (1999) study stands out as an attempt to develop a
comprehensive measure of software c!evelopm“ént risk based on literature
which is later validated with software 'f)rofeS§ionals working in software
projects. But she has focused only on in-house soffvvare development with USA
companies most of which were non IT compa’ni‘e_s.% Hence many of the non USA
risk factoré as well as risk factors specific to software development companies

L
may not have been captured in her list.

Also, most of the previous researciﬁ takes én isolated view of software
project risk and risk management strategies. Veiiy few studies have taken an
integrated and comprehensive view of risk and rigk mitigation strategies linked |
to project outcome. Arguments are largely bas‘éd on anecdotal evidence or
armchair theorizing. Empirical evidence on the relationship between risk and
project outcome is rare and often fails to take inté) account various risk factors

t

that may hinder success. E

Linkag;es among software development risksi risk management strategies
and various dimensions of system sulccess arei generally overlooked in IS
literature. Yet, this is an important step for advanic‘iing our knowledge on project
risks because it is very likely that differsnt projec;t risks may affect the various
dimensions of system success differently. A pai*ticular control procedure or
method may reduce only certain aspects of software development risk and not
others. Linkages between risks and varilous dlmensmns of system success can
help project managers to select the needed Implementatlon strategies to achieve

their desired project outcomes.
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Most of the studies in these domains have been done in developed countries
but have come out with generalized conclusions regarding the risk factors in
software development projects. This has been;é acknowledged as a major
limitation of the research on software deve?bpment risk factors. Many
researchers have argued with empirical ev’idenc?e against this generalization

3

across countries.

The most quoted international study on software risk factors by Schmidt et
al. in 1996 study in the international world showéed that there is no consensus
on the top risk factors across countries. Mursu %(2000) replicated the Delphi
study of Schmidt in Nigeria. He found s_ig’niﬁcantidifferen(:es in the risk factors
and their importance in Nigeria compargéd to what the original study showed.
Similarly Na et al. (2006) found that models devéloped with data collected in
USA do not apply to organizations in Korea where the IT capability is known to
be lower than in the USA. Specifically; their sh%idy suggests that, unlike the
A Nidumolu (1995) study conducted in the USA, residual risk is not a significant
preaictor of subjective performance measures sucfh as software project process

and product performance .

Many researchers acknowledge that cultural%differences can impact work
related values and play a significant role in thJ‘isuccess or failure of projects
(Hofstede, 1991). Joan Mann and ]amesLP ]ohnsoé'n proposed a research model
for risk associated with information systems pro]ects in Thailand. His model is
based on the premise that the Thai culture is hkely to impact the propensity for
risk to occur. A risk factor significant in one culture may not be significant in

another.

Most of the previous studies focus on softwaré professionals working in non
IT companies. This has influenced many of th'e%risk factors identified in the
studies (e.g. factors such as lack of support from top management, lack of
expertise available etc). Not many stu;iies have{ been done focusing only on*

software development in software companies.

Also, most of the studies focus either on in:house projects or completely
F

outsourced projects where the end user is well defined. The outsourced projects

ES
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covered in these studies are projects outsourced to IT companies in the same
country. Multi-level outsourcing is also very popular. This will lead to project

management issues such as lack of visibility about the final user, contractual

problems, information asymmetry etc.
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3. RESEARCH METHODOLOGY
3.1. Introduction

This chapter describes our research met?odology and investigates the

new trends in the field of open source software license selection. This

chapter consists of following order: i

3.2. Selection of Right Research Methodology

The selection of research method not o%ﬂy depends on the area of
research but it also depends on the following factors such as research type
which is acceptable to university, researcher% sponsors and evaluators of
research [23]. The selection of research method makes the same sense of the
selection of open source software license. Theéselection of research method
depends on the method, researcher and the circumstances of research [24].

¥ P )
In this framework, I consider myself as a researcher, research circumstances

j
I

and research methodology.

i ) )
Rescarch Metbod

Research Situation

Researcher

F
Figure 1 Research Methodology

3.2.1. Researcher
The first degree of researcher is in 1n.f0rmat10n technology from the

Allama Igbal Open University, Islamabad ther} he continued his studies and
took in Master of Science (Software.Engineelfing). The duration among in
both degrees will be at least three ar;d a half _jf‘ears. The researcher is going
to explore the very important knowledge aree:;E

3.2.2. Situation of Research »
If anybody wants to understand the complete situation of research

F
then, it is necessary to understand all the aspects of situation of research
which are research area, adxmttance to populatlon/ sample, theory to-

support research and requirement for master’s degree assessment.
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This research wants to see the trends in Risk Management, Its
management & Implementation. Therefore, the population of this research
is those people, which have taken part m implementation of Risk
management practices in Pakistani Softwafé Houses. It is credible for
researcher if the community respond. '

The research study used social approagh. It is used for eliciting and
understanding the views of Risk l\;Ianageme%nt Practices. The researcher
interpreted the obtained results from the reseafch. This research is related to
adoption of open source software license in open source software
community of the whole world. |

The constraints of this research are the% researcher’s financial status,
time duration of degree. :

3.2.3. Research Method ;
Literature reported a number of research methods exist in the field of

software engineering named matherpatlcal model, controlied experiment,
case study, action research, field efiperimen’; [25,26,27,29,30]. Experiment
and phenomenal study are stralghtforward ‘While case study and survey
belongs to other category. Conceptual studies (mterpretlve) and experiment
are opposite to each other in continuum approach [31]. The taxonomy of the

research methodology is described below.
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Qbjects Modes m‘ tralitional approathc; {observations) ) i Modos of newer approaches {iatcrprelalimns)
Theorem | Lab experimend | Field Case | Suney “Fulures &mylgfon Subjective/ | Deseriplise’ | dction
proof experiment | study research i gryumeniaiive | inferpretative | Research 3
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Group {swall groups) £ . » . .
Individual No Yos Yes A Possibly | Possibly ?essibly Y&% Yes Yes Possibly ,g
Technology Yes | Y Yes No Possitly. | Yes s | Possibly Possibly Mo y
Methodology Yes No Yes Yos Yos No s & 1Yes Yes Yes ’
F'I‘hcor,\' ‘ %
" building No No o Yo Yo o (Yoo (Y §  fYes Yes Yes )
g |¥s | Ye o |V o |Pssby [N by | N msty (Y |B
calension Possibly | Possibly Possibly ?ossibl)' Possibly § No o o N0 Possibly »Possfn';y 2 :

Figure 2 Research Methods Taxon;)my

The pictorial representation of approach is describes below:

Experiments Survey . Action Research Conceptual study
Simulation Case study } Phenomenology
Positivist, , v Interpretivist,
Scientific, : Subjective,
Empirical § : Non-empirical
Figure 3 Pictorial representation of continuum approach
» Conceptual study i

This method is on the right sicie of figufe 8. It provides the subjective

opinion about the area of research! This research method contains only
L .

thinking process but no experiment. It is opirﬁc!)n based methodology. There

Y is no method of observation and measuremeﬁt in it therefore it is hard to
test hypothesis. It provides opporturiity to criitéically analyze data and finds
new dimensions. The subjective nature and nécessity to link the conceptual
environment to real environment is the majg}r weakness of this research

methodology. ;
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Proof of Theorem ke :
This research method is on the left side of the figure 8. Its level of
control is the supreme. Its measurement is accﬁrate. The accuracy of results
is its strength. The inability to present érganizational, cultural and
contextual issues in form of equation is its majdr weakness.
Experiment
This method provides the exact relatiorf‘lship between two variables
into a controlled environment. Quantitative téchniques provide statement.
In this technique behavior of dependent évariable is observed after
manipulating the independent Variabie.

Field Experiment

This research method is hybrid of subjie%ctive and objective elements.
It has less degree of control. In thés methoid, research is conducted in
organization’s own setting on humar; instead’-’qf laboratory. In this method,
the effect of independent variable on depentient variable is observed. Its
weakness is that the level of control on environi’nent cannot be attained.
Case Study

In this method, a phenomenori issinvesi;igated with its normal setting
depending on evidence from various sources .i.e. observation, archival
record, mtervxew and questionnaire. Such questlons are answered through
this method ie. why this decision was taken7 How was it implemented?
What types of results were achleved? v

The boundaries of this method are not defmed and no mechanism of
controlled environment is existed. ThIS method is implemented in real
world, therefore various and dlfflcult types of situation can be studied. Its
weakness is the lack of control and high cost. |

£
Phenomenology.

It is defined as “It is the methodo}ogical stﬁdy of consciousness in order
to understand the essence of expefience” ift is a method of obtaining
meaning of structure, which prov1des supposmon and sense about the
subject and author. It tells us about thing rather than their functionality. Its

H
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strength is That it provides understandmg about the situation. It.is not

suitable if anybody wants to use statistical mference

Action Research

This method solves practical problein and increase knowledge
simultaneously. Tn this approach link‘between»g’ﬁheory and practice is exist. It
takes its problem from the practitioner’s perceptions in a specific context. It
specifies the research according to the local ci%cumstances. The data gather
in this approach from action, which ;s impose"cii by the actor. It is a realistic
approach in which terms and condigtion’s arejtaken-from real world. It is
difficult to take control on all circums%ances of thlS research method.

Survey :&

A survey is a systematic method for collectlng data from a
populatlon of interest. It has a tendency to quantltatlve in nature and is
intended to gather information from a sample of the population, so that the
results are representative of the populatxon w1th1n a certain amount of
faults. The purpose of a survey is to obtain quantltatlve information, usually
using a structured questlonnalre » and standardized
Advantages of Surveys .
. The surveys are relatively cheap (espec1ally internal investigations).

» Research into the most useful features of a large population. No other
method of observation pr0v1des this gefieral possibility.

. They can be administered by e-mail, e-ma11 or telephone from remote
locations. . :

+ As a consequence, very Iarge sample§ possible, so the results are
statistically significant, although the mt_zfitivariate analysis.

« Questions can be found on fnany a topic, create flexibility in the
analysis. t

. There is flexibility in the planning phase to determine how things

w111 be administered face to face, by telephone as a group, whether

oral or written examination or by electronic means.
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The standardized questions accurately: ‘measured by the application
| 4

of uniform definitions for the participants.

Standardization ensures that similar ;data can be collected and

interpreted relative groups (between gr(?ups).
i

Disadvantages of Surveys

3.3.

a) Clarify Purpose

d) Write Questionnaire

« A methodology based on standardization requires researchers to

question general enough to be the leasti suitable for all respondents,
may be missing, which is best ada%ted to a large number of
fespondents to develop.
Surveys are inflexible because they rémain in the original study
design (tool and administration tool), v{rhile data collection requires
the same thing. ‘
The researcher must ensure th:;t a substéntial number will respond to
the selected sample. ' |

It may be difficult for participants to recall information or the truth

about a controversial topic to say.
In terms of direct observation, survéy study (except for some

approximations interview), in contrast to the rare "context" to be

Steps in Conduction a Survey;

treated.

Why Conduct a Survey?
Who are the stakeholders?

Who is the population of Interestg

& :

What Issued need to be explored?
| 3

] {

b) Assess Resource i

What external resources will you'need?

Which in-house resources can you make use off?

¢) Decide on Methods £

Select the methods whith is most appropriate

Decide on what question to ask?

]
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Set the types of response forrnat
Set the layout of questionnaire |
e) Pilot Test Revise Questionnaire

Pilot Test the questionnaire i

Revise the questionnaire
f) 15repare Sample
Decide on the sample design
Identify sources of samples
g) Train Interviewers
h) Collection Data
i) Process Data 3
Code the data
Data enters the information
j) Analyze the result E
k) Interpret and Disseminate Restlts

1) Take Action .
34. My Research Methodology

The aim of the research is to explore the area and describe the reason,

problem and give their explanation [26]. Explora’gory research tries to find out
the happening of event through qualitative technié:lues but it doesn’t necessary.
The descriptive research is related to the" events or persons through qualitative
and quantitative techniques. Explanatory reseafrch provides the reason of
events and problems by qualitative and quantitatiiile techniques [26, 30, 33]. The
scenario of adoption of research meffhodology is based on the research
situation, researcher background and the possib‘ie available research method

[26, 33].

3.5. Research Design

The design of this research for exploratlon of motxvatlon factors of selection
of open source software license contains on followmg sub parts: research
strategy, unit of analysis, data collection and data analysis.

3.5.1. Research strategy |
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To adopt the research strategy, researcher needs to intent the inquiry
and research question(s). Literature reported that there are three types of
investigation téchniques which are explanatoryi exploratory and descriptive
[30, 33]. In point of view of Robson survey i 1s appropriate for descriptive
techniques; case studies are for exploratory techmques and experiments for
explanatory techniques but Yin stated that eaeh type of technique can be *
used for any research strategy. These all three -tiechniques provide guideline

in adophon of appropriate research methodology as shown in table 3 [34].

_E:petimenz Simulation | Survey | Case study Amon I’hemm - Conceptual |
' . 4 | Research | Study Stady
Explorziory | No | Yes Maybe Yes Y«;:s Yes Yes
Descriptive | No I Ne Yes Yes' ‘t'gs Yes No
k T
| Explanatory | Yes No Maybe | Maybe Ko Maybe Ko

The research strategy depends oh the queiétions which may be of these
types “what, why, how, who and where”;[30,33]. Yin provided instruction

about archival analysis, survey, experiment,hase study which are given

below in table 4. '
} Strategy ' Form of research I | Requires control | Focuses on
' question over | con{emporary
behav 1oural evenis?
events?
Experiment how, why : yes yes
' Survey who, what, where, g no yes
‘how many, how much ¢ |
: ¢ |
Archival analysis | who, what, where, t no Yes/no
how many, how much 'E‘i
History 1 hdw, why no no
Case study how, why no ves

3.5.2. Unit of Analysis |

Project managers usually know the de%velopment activities of open
source software. They also have right to choose ‘the open source software
license. This research focuses the motivation %factors of a project manager

due to which he adopted open source soft?}vare license. Therefore, this
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36. Initial Questionnaire Design

research only focuses the open source software community both at national
level and at international level.

3.5.3. Data Collection »

The relevant data is gathered about thé selection of license of open
source software from those personals, whose background is from open
source software community through quqsﬁon%laire. The sample is huge in
number and scattered in all over the world thérefore e-mail is the best way
collect data or observe the behavior throu;gh attained responses. The

questionnaire was sent more than 650 persons.}

3.5.4. Data Analysis

The statistical analyses are applied “t;hrough survey tool on the
attained data. A variety of issues _areifouna through the responses of
questiolnnaire. The results of survey are mterp¥eted and globally announced

trough :general / coniference publications.

The Initial Questionnaire has four main sectiofls:

Section1: Characteristics of the Eesponder;ts, such as their experience
with CMMI, Qualification details & émploymént details (Current & Past).
Section 2:  Actual Questionnaire about the; CMMI based organizations
those are using risk management techniciues with few open ended
questions to explore more about the tech%ﬂques in used by Pakistani
software industry. ;
Section 3and4:  Characteristics about thejusing and not using of Risk

Management Methodology.
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4. RESULT AND ANALYSIS

Table 1 Kéy Aggregate Statistics on Response
Key Aggregate Statistics On Responses

FYRCETE

Total Number of Software Companies Surveyed

Companies at CMMI Level 5:
Companies at CMMI Level 4:
Companies at CMMItLevel 3:

Companies at CMMI Level 2:

Companies working on Offshore Devel'ti)'pment:‘
£
Companies working on In-house Development:

Companies workmg on Both:
Companies of Age (1.'4 Yrs):
Companieg of ?Age (4-7 Yrs):

Companies of A’ge (7-Ab:§5ve Yrs):
Project Based Compames:
Product Based Compames:

= ' Hybrxd Compames:

Total Number of Software Practitioners Contacted
Total Number of Software Practitioners Re}sponded

Total Number of Questions in Questionnaire *

Mandatory Questlons:

Optlonal Questmns:

Response Rate Vs CMMI-Levels

According to the feedback from the respondents it has been observed that

nearly 70% of respondents are associated with the Software Companies having

CMMI-Level 2 and Level 3 which therefore can be considered as the largest

population among all the CMMI implemented Orga%nizations. Statistics show that

it is difficult or time taking activity for tlfie organigaﬁons to climb up to higher.

levels of CMMLI. In total 33 companies were sur\‘/veyed: and out of these 55 responses

was observed, according to the results there are about 19 focal person from the

companies those are currently at*Level -2 of, CMMI 23 responses have been

recorded from the focal persons of companies at Level 3 same as 9 from the Level 4

|

& 4 responses from the Level 5 organization.
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“Table 2 CMM Levels
. Percent . Frequency
Level 2 345 ¢ 19
Level 3 418 | % 23
Level 4 164 ¥ 9
Level 5 73| § 4
|
CMMI Level
Level 5

7%

Figure 4 CMMI Levels

£

Three types of organization were observéd during the study these

organizations were categorized as Project Based, Product Based & Hybrid

Companies. With respect to the specialization there fmnual revenues are recorded

for the last five

years.

i

Table 3 Organization Type and Annual Revenue Cross Tabulation

Annual Revenue in'Million Dollars ($)?
¥ [Year,2006]

) <50 kb 50 ~99 100 ~ 249 Total
Project Based 43.2% 126.7% 0.0% 23.3%
Organization Type ~ Product Based 8.1% 40.0% 0.0% - 27%
Hybrid Company 48.6% 733% 100.0% 74.0%
Total 100.0% 100.0% 100.0% 100.0%

Annual Revenue in Million Dollars ($)?
[Year 2007}

<50 ¥ 50 ~ 99 100 ~ 249 Total
Organization Type  Project Based 44.8% -30.0% 20.0% 31.6%
Product Based 10.3% £0.0% 0.0% 3.4%
Hybrid Company 44 8% .70.0% 80.0% 64.9%

Total 100.0% . 100.0% 100.0% 100.0% |
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Annual Revenue in Mllhon Doliars ($)?
[Year 2008]
A <50 50 ~'99 100 ~ 249 Total
Organization Type  Project Based 47.4% 45.5% 7.7% 33.5%
Product Based- 5.3% 9.1% 0.0% 4.8%
Hybrid Company. 474% 45.5% 92.3% 61.7%
Total 100.0% 100.0% 100.0% 100.0%
Annual Revenue in Million Dollars ($)?
[Year 2009] .
<50 50~99 | . 100~249 Total
Organization Type  Project Based 60.0% © 444% 11.8% 38.7%
' Product Based 10.0% 3.7% 59% | 6.5%
Hybrid Company 30.0% 51.9% 824% 54.7%
Total - ~ 100.0% 100.0% 100.0% 100.0%
i
Annua] Revenue in Million Dollars ($)7
3 [Year 2010}
A <50 ., | 50~99 100 ~ 249 Total
Organization Type  Project Based 66.7% 45.5% 17.4% - 43.2%
Product Based 111% ¥45% 4.3% 6.7%
Hybrid Company 22.2% 50.0% 78.3% 50.2%
Total 100.0% - 100.0% 100.0% - 100.0%
Annual Revenue Yearly Comparlson of Project based Product Based & Hybrid
Companies

Table shows the percentage values of Pro]ect based organizations annual
revenue in terms of percentages. The linelgraph shows that the average annual
revenue increase with the passage of time & lies iniﬁetween 40% ~ 70% for those
organizations generating less than 50 Million ddliars whereas Product based
organizations have comparatively uneven trend f&r the year 2008 both in the
ranges of the companies those are generating revenues less than 50 mllhon dollars
& for those generating average annual revenue more than 50 million dollars but
less than 100 million dollars. ?; ‘

As compare to those hybrid compalgles have'some sort of different type of
trend their annual revenue between 100 ~ 249 rmlhon dollars are much enough in
the early 2006 but'it goes down after passing years e;ll the ranges that are recorded”

for the hybrld companies are gradually decreasing af‘ter passing years.

k]
Table 4 Project Based Annual Revenue Comparison

<50 § { 50~99 100 ~ 249
2006 ~432% |3 267% 0.0%
2007 v 448% |} 30.0% 0.0%
Project Based 2008 474% |t  455% 7.7%
2009 Y60.0% b . 44.4% . 118%
2010 K 667%4 ¢ ) o 174% 8
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Figure 5 Project Based Annual Revenue Y_éariy Com parison

Table 5 Product Based Annual Revenue (fomparison

<50 50~99 100 ~ 249
2006 | 81% | ¥ 00% O 0.0%
2007 103% | £ 0.0% 0.0%
Product Based 2008 . 5.3% 5 . 00%
2009 100% | 4  37%
2010 Yl f 45% - 43%
4
'
-
| : .
somfyenne < 53
=50~ 99

2007

2008

2009
i

12010

g 100~ 249

; )
Figure 6 Product Based Annual Reveniie Yez}rly Comparison

Table 6 Hybrid Companies Annual Revenue Comparison-

<50 & - %50 ~99 100 ~ 249
2006 6% ; 00.0%
2007 v 44.8% 70.0% 80.0%
Hybrid 2008 47.4% 45.5% 923%
Companies 2009 F 30.0% 51.9% 82.4%
2010 22.2% 50.0% 78.3%
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Figure 7 Hybrid Companies Aﬁnua! Revenue Yéarly Comparison

Type of Application Development
Application development with respect to the organization type was

recorded and the analysis shows that Project Based Organization shows much
more concerns in the business application rather than Engineering applications,
System Software’s & Web Application whereas Product Based organization shows
average concerns both in Business & Web Apphcatlon same is the scenario with

the Hybrid companies they have much more concerns in the Business & Web

Applications. :
Table 7 Type of Application Develoi;iment
Business Engineering |} System Web
Application Application - Software Application
Project Based 16 10§ & 5 , 6
Product Based ’ 4 ¢ 21 % 11 4
Hybrid 24 | . 20| 7 | 24
30 v - _— o
2%~ e : : e
U A 1 e+ ey - WE_;_V,_;._____.;j.. -w-g
20 » '. ‘ l
15 :‘ = e S # Projoct Based
L] i
' i : ! & Prodhuct Basced
10 1 SoFT T TV J‘ # Hybrid
L T
Q i —‘ . L___ - 3.
3 ] .
Businoess tngineering  SystemSoltware ch Application
Application Application

Flgure 8 Type of Appllcatlon Development
3
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Risk Management’ Act1v1ty
Risk management activity was recorded in the survey from the participants

having focus when they pérform the Risk Management activities in their software
development houses and out of 55 responses 23 responses was recorded from the
organization that they perform the Risk managemegt activity at the beginning of

each stage that acquire about 42% of the total samplesg:

Table 8 Risk Management Activity

, Fr'equex'i*cy Percentage
At the beginning of the project % 18 , 32.73
At the beginning of the each stage 23 41.82
On the weekly basis 3 61 109
‘Throughout the project 4 7.97
Other 4 7.27
100

12
%)
at

Throughout

- the project e ¢
, , t
At{the\\

E Ebeginning of
the project

1

A

Oathe
sookly basis

Wy

« At the
beginning of

| the each
i r‘ta <'_> o
42%
- —_ — —F - =
Figure 9 Risk Management Activity
E
Risk Management Process £ g1

Risk management Process was recorded in the survey from the part1c1pants

having focused what they think about the Risk Management Process either it is a
part of Projet management, Business Management or Risk management is driving
project Management. Out of 55 respondents 40 responses were in favor of Risk
Management part of project Management that acqulres about 73% of the total

samples.-
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Table 9 Risk Management Process

Risk Identification Methods

. . , Frequency | Percentage
_Risk Management part of Project Management , 40 |. 72.73
Risk Management part of Business Management i 8 14.55
Risk Management driving Project Management t 4 7.27
Other ¥ 3 545
i 55 100
g
Risk

Management

driving Project

Management
7%

Risk
Management
part of
Business g, part Of 9;@,@@1
fvlanagcment A Management #

I5% 73%

Vo

b
S

Flgure 10 Risk Management Process

Risk Identification methods was recorded in the survey from the

participants having focused about the most commonly used methodology while

identifying Risks and out of 55 respondents 18 responses were in favor of Past

Experiences that acquires about 33% of the t})tal saméles.
. i

Table 10 Risk Identification Methods

Frequency { | Percentage

Common Sense ‘ i8 14.55
Past Experience =~ ) 18 3273
Historical Data £ {9 , 16.36
Analogies to other cases ’ 11 20.00
Tools and Aids A A ’ {5 9.09
Independent Assessors L i1 1.82
Other : ¥ .43 5.45

; 55 100.00

v
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m:‘.iépemicruOther i
ASSES501S S“" ) %
3.

Tools and Aids 2“
9%, \\ x\
; ‘i

Past
Experience |

~ other cases

s
~ Historical

® Data
"~ 16%
|
- Figure 11 Risk ﬁtiﬁcaﬁaﬁ Meﬁho&s . :
Risk Identification Tools A

Risk Identification Tools are questioned mv the questionnaire how the
software practitioners identify Risk like they uged checklist, questionnaire,
interviews, brainstorming or any other methodoldgy. In out of 55 responses- 25

t !
responses are in favor of brainstorming that is about46% of the total samples.

Table 11 Risk Identification Tools

» Frequency 4 | Percentage
Check List T 120 21.82
Questionnaires 10 18.18
Interviews = I 46 1091
Brainstorming ) o 25 45.45
Other ¥ i2 ) 3.64
E ’ 100.00
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O‘the:‘ N

Check List ‘1,‘_5

. . 22%
| Brainstor Lol Questionn |
4590 5, aires
‘x\ '18%

T intc; views
}1 1%
Flgure 12 Risk Identification Tools i

Major Concerns for Documentation
While documenting the Risk factors ma]or concerns were questioned ini the

questionnaire and out of 55 responses from the respondents majorly key concerns
3

were focused and answered by the software practmoners that are about 46% of the

total samples. r
3
i Table 12 Major Concerns for Documentation ,
. o Frequercy 1 | Percentage .
Key Objectives » ' 8| 14.55
’ “Constraints ‘ ; i3 5.45
Critical Success Factors ‘ 10 18.18
. Key Concerns : ‘ 25 4545
Assumptions i §7 12.73
Other A I . 364
Total 55 100.00
3
b
F
F
b §
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Figure 13 Major Concerns for Docuin entation

Opinion Consulted During Identification of Risk §
In an opinion consulted during identification of Risk likert scale was used in

the questionnaire with the reply from the respondents was recorded in line of

Never, seldom Occasionally, Often and Always.

k
Table 13 Opinion Consulted During ldentlﬁcatlon of Risk

, Never | Seldom | occasionally | often | always

Project Based _ 8 ‘8 1 2 1

Senior Manager Product Based 2 1 1 0 0
Hybrid Companies 13 14 1 2 1

Never | Seldom bccasiona]ly - often | always

Project Based *3 9 3 2 3
Project Manager Product Based . 1 1. 1 1 0
Hybrid Companies 6 15 8| o 2

Never | Seldom | occasionally | often | always

i Project Based ) 7 B 7 2 2.
Development Team | Product Based E1 0 1 0 2
Hybrid Companies ‘2 13 12 2 2
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Never | Seldom | occasionally | often | always
Project Based 2 7 7 1 3
End Users Product Based 1. 2 0 1 0
Hybrid Companies 9 7 10 4 1
3 ”
Average Values i
Senior - Project Development End
Manager Manager Team Users
Project Based 16 , 12 9| 9
Product Based “ 3 5 2 - 1 3
Hybrid Companies | 27 , .21, 15 16

e - S = Project Based

;15 - -<I 3
£ Product Based
] b 1 - - .
10 , ! £ Hybnd Compamos
i |
¥ 5 L. f SO =
{ 1
[§ S o e o s
Senior Manager  Project Manager  Development End Users
Team’ ;
E : 3

Figure 14 Opinion Consulted During Identification of Risk

The graph shows the values of, Senior ,!iManager, Project Manager,
Development Team and End Users againéic the Prc?j’ect Based, Product Based &
Hybrid Companies. As the graph’shows Senior Miia'nager’was never or Seldom
consulted while building opinion during’-’Identiﬁcétion of Risk instead of this

Development Team was consulted often. E
| |

Opinion Consulted During Assessiment of - Risk < |
In an opinion consulted-during assessment og Risk likert scale was used in

the questionnaire with the reply from the respondents was recorded in line of

Never, seldom, Occasionally, Often and Always.

Table 14 Opinion Consulted During Assessment of Risk

Never | Seldom ccasionally often always

Project 5 £ 10 |4 2 2 1

Senior Manager Product 1 2 ¢ 1 0 0
Hybrid 3 v 13| ¢ 10] 2 1
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Never Seldom | occasionally | often always
Project | 3 10 4 0{ 3
Project Manager Product 1 ' 0 I | 1
Hybrid | =~ 2 71 & 15 3 2
Never Seldom c:)'écasionally often always
Project 3 e 5 ¥ 8 2 1
Development Team | Product 1 o} # 3 0 0
Hybrid 2 ©o1r) ok 5 9 0
|
. Never Seldom occasionally often always
Project 1 r 2 % 7 6 2
End Users Product 1 0| ¥ 0 1
Hybrid 7 4| ¥ 10 4 3
5" =

The values of Senior Manager, Project Manager Development Team and
End Users against the Project Based, Product Based & Hybrid Companies has been
recorded. As the graph shows Senior Manager wa§ never or Seldom consulted
while building opinion during assessment of Risk instead of this End User is more
often consulted in the Project Based Organisation ar%d Project Manager in Hybrid
Companies whereas responses of Produ(;:t Based %o’rganistation remains same

against Porject Manager, Development Team & End Users.

Average Values

| Senior Project [Development End
_ Manager Manager ;Team Users
Project Based 15 1 131 8 3
Product Based , 3 3 10t 1 1
Hybrid Companies ) 16 9 |; 13 11
i3 E :
.
15 — e e —g -
s+ FY e e L -
12 e I — ) S

PR I I A I i ’!T
= Projoct Based

i
‘? ; % Productl Based

#= Hybrid Companies

ad _ ——
2 ,, 3 o - _.__il 1
. F l ] 1
. ) g
sSenior Managoer Project Developmaont End Users
Managcr Team ¥

Flgure 15 Oplmon Consulted Durmg Assessment of Risk
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Disagreement among Participants
While Considering Disagreement among participants likert scale was used

in the questionnaire with the reply from the respondents was recorded in line of

Never, seldom, Occasionally,){Often and Always!

. i
Table 15 Disagreement among Participants

- Never Seldom Bccasionally often always
Project . 6 10| . 4 0 0
Senior Manager | Product 1]t 2| 1 0 0
Hybrid 9, 12| ¥ 6 3 1

: ; .

R |
Never | Seldom occasionally often | always
Project 2 9| i 6 3 0
Project Manager | Product 1 1| ¥ 1 1 0
, Hybrid 2 12| § 15 1 1

S

Never | Seldom 3ccasionally often | always
Project 1] 5 0. 3 1
Development Team | Product 1 0 1 0
Hybrid 2 13 11 3. 2

P[RR R S ey P

Never | Seldom | occasionally often | always
Project ) 2 4| k 7 6 1
End Users Product 1 0} | 1 2| 0
Hybrid ) 41" 50 ¢ 16 3p. 3
i

The values of Senior Manager, Project Manaﬁger, Development Team and
End Users against the Project Based, Product Based & Hybrid Compani€s has been
recorded.As the graph shows that the Senioff Managg;i was never consulted in both
Project Based Organisations as well as Hybr'id Compgmes whereas End Users .

Averageé Values 'l

Senior Project | Development | End
Manager Manager ‘Team Users
Project Based 16 11 6
Product Based 3 r 2 1 1
Hybrid Companies 21 14 15
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Figure 16 Disagreement among Participants

Discussion Initiatives

¢
While recording about the who raises issues or dlscussxon initiatives likert
I

scale was used in the questionnaire with*the reply from the respondents was

recorded in line of Never, seldom, Occasionally, Ofte%x and Always.

Table 16 Discussicn Ifitiatives

Never Seldom dccasionally’ often always
Project 6 . 4 1 1
Senior Manager | Product 1 ¥
Hybrid 7 . 18 § 2
|
, Never Seldom occaswnally often always
Project : 2 P10 i 4 3 1
Project Manager Product 1 G + O I 2 0 R
Hybrid 4 9| % 5 2| 1
. , Never Seldom occasionally often always
Project . 9 3
Development Team | Product 1 1 I 0 1 1
Hybrid 5/ ¢ 12 i 8 5
o Never Seldom o"écasionally often always
Project 2 4 3 8 3 3
End Users Product 1 0 (F 2 1 0
Hybrid 7 B4 9 8 3

The values of Senior Manager, Project Manager, Development Team and

End Users against the Project Based, Produét Based & Hybrid Companies has been
A

O
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recorded.As the graph shows that the Senior Manager was never been amoung

Users are amoung those who raises issues in Prduct ‘Based Organisation & Hybrid
Companies respectively & Product Based Organisations Development Team are
<. =

amoung those who raises issues or take initiatives in discussion.

I initiators who raises issues in hybrid companies whe?eas Project Manager and End
|
|
i
3
|
|
|
|

Average Values
Senior Project Development End
Manager Manager {Team , Users
| Project Based , 14 12 |k 6 6
Product Based 3 11k 2§ 1
Hybrid Companies 25 . 13 |k 17 11

i ¢ 30 s e e e e _
s ’
: PR e - _
i i
:20 - A
-
5 15 2 - : .-—  EProject Based
- ] # Product Based
10 4+ _ £ Hybrid Companics
.
] . ]
S i |
] 3
0 g . .
Senior Manager Project Managor L\dopm i End Users

i Team ¢

___________ .
Fi lgure 17 Dlscussmn lmtlatlves

_—— i R

P
Disagreement Resolved

While documenting about the dlsagreement resolved factors were
questioned mf the questionnaire and out pf 55 responses from the respondents
majorly focused on expert option and about 29 re‘s:ponses was recorded by the
software practitioners that are about 53% of the total samples

Table 17 Dlsagreement Resolved

E Frequency Percent
1 Majority A v P12 21.8
Consensus £ 8| 145
Expert Option & 729 52.7
Arbitration at High Level % 4 7.3
On the Instruction from higher level 2 3.6
Total E . 55 100.0
3 i

Iuda.,




. -
-

- o ) - -

Im)estzgaﬁng & Managing Software Project Risk in Software Development Houses.

S R — ——— e .é _A Pakzstam Pmpectwes
Arbitrationat On th;? ﬁ
Hightavel  Instruction. !

"ﬂ\ ‘
Ff 3 % . £
4 ) * 2
N i |
§ Cornsensus
‘i: Expert Option 3 14%
‘1\ 53%
\\ I"/\> i:
—— E
E
- _k : B

=

Figure 18 Disagreement Resolved

E
Comparison on Technical, Financial, Hiring & Job Assignments

Comparison on Technical mattérs, F1nanc1als matters, Hiring of new

personal & Job assignment with.in development _team was questioned in“the

questionnaire & feed back against the- Senior g%Manr:;ger, Project Manager,

Development Team and End Users was recorded. =Iin total there were about 55

responses was recorded.

15

Table 18 Comparison on Technical, Financial, Hirihg & Job Assignments

i
choose the final course of action-taken on technical matters?

Orgamzahon Type * Who
Who choose the final coursé of action-taken on technical
. » matters? ) *
Senior ~ Project. Development End

. Manager Manager | Team Users | Total
Organization Project Based 10| » 9; 1 0 20
Type Product Based 3] ¢ ¢ 1 0 0 4
Hybrid Company 21 . 2 0 31

Total 3 , 18" 3 0 55

Organization Type * Who choose the final course of action-taken on financial matters?

Who choose the final course of action-taken on financial

matters?
Senior .|  Project Development End :
o ) Manager Manager ' Team Users | Total |-
Organization Project Based 13 . 6. 1] 0 20
Type Product Based 4| ¥ L0 0 0 "4
Hybrid Company 21| 5; 2 3 31
Total 38| - 11° 3 3 55
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Orgamzahon Type * Who authorize the hiring of new personnel for project teams?

Who authorize the hiring of new personnel for project
teams? .
Senior Project Development End ;
Manager Manager Team Users Total
Organization Project Based ) 10 8| 1 1 20
Type Product Based 2 2| 0 0 4
Hybrid Company 11 18 | 1 1 31
Totak 23 28 2 2| 55
Orgaruzatlon Type * Who changes the job as51gnment w1th1n the development team?
Who changes the job assignment within the development
team?
Senior Project Development End
o Manager Manager Team Users Total
Organization Project Based 3 16 | 1 0 20
Type Product Based 1 34 0 0 4
Hybrid Company 2 27 |t 1 1 31
Total 6 46 | 2 1 55

13

i :
Below mentioned table is about the factor analysis about the Project Based

Organizations with respect to Technical Matters, Fmanc1al Matters, and Hiring ‘of
‘the New Personnel within the Project Ti'eam & ]ob Assignments within the
Development Teams. The results shows that in pro]ect Based organizations
Techmcal & Financial Matters are taken by Pro;ect Manager, Product Based
Organization mostly the matters and involvement in dlscusswn and disagreements
has been resolved by the Senior ManageirE whereas the same results has been

recorded in the hybrid companies.

Senior Pro;ect Development End
Manager Manager Team . Users
Technical 2941 50.00 3333} . 0.00
Proiect Based  |nancial 34.21 54.55 33.33 0.00
] Hiring 43.48 28.57 50.00 50.00
]ob Assignment 50.00 ”34.78 50.00 0.00
60.00 e e e i
: 5000 - SN _— "‘"'J t» —————
. 4000 | - I
e T il
i 3000 —4 b.H) - | T
© 000 - £ HL i Lo # Technical
10.00 _ : N ____..i ”_ ® Financial
L ooo L4M 1AM _«}. b = Hining
: 28 < & - 8 Job Assipnment
&8 3 ,b&'z? ;\e’a& S:"S} !
X
K@ ":é\ @Q‘Q ‘é\ r
: 8 6\9'6 o
(’)6 QK Q‘}
<
F A
Figure 19 Project Based Comparisons
I8 .
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i;
) Project Development End
Senior Manager <« Manager Team Users.
Technical 8.82 & 5.56 0.00 0.00
Financial ~ 10.53 4 000 0.00 0.00
Product Based - — .
roduct Base® I Hiring | 870 | L 714 0.00 0.00
Job Assignment _ 16.67 i 652 0.00 0.00
%
1800 + e e e ]
1600 = —§- -
14.00 - -
12.00 -+
10.00 -
8.00 = = Technical
6.00 +
4.00 & Financial
200 - i
B Job Assignment
&
Q&
Figure 20 Product Based :Comparisoﬂ
5. :
Senior Project Development End
Manager | | s« Manager _ Team Users
Technical 61.76 % 4444 66.67 0.00
Hybrid Financial 55.26 i 4545 66.67 100.00
Companies Hiring 47.83 & 64.29 50.00 50.00
Job Assignment 33.33 _ { 58.70 _50.00 100.00
120,00 S
100.00 - i
80.00 -
. 60.00 -
& Technical
40.00 - ‘
# Financial
20.00 -
= Hiring
0.00 .
¥ Job Assighment
&
‘oﬁé\
N
£

¥

" Figure 21 Hybrid Companies Comparison
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Influence on Decision during Risk Management Pr?cess
In recording the factors about thé ihfluence on Decision during Risk

R

Management Process amoung Senior Manager, Prbject Manager, Development
i

[
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Team and End Users. Likert scale was used to records the results amoug the "

participant with the factors very little, some, fair, much and a lot.

Table 19 Influence on Decision during Risk Mhﬁagemént Process

How much influence do you think the following have over the decision made during the Risk
managément process?[Senior Manager] ) .

How much influence do you think the following have over
the decision made dunng the Risk management
process?[Senior Manager]
Very Little | Some Fair Much Alot Total
Organization  Project Based 7 8§ 1 2 0 3 20
Type Product Based 2 1 0 0 1 4
Hybrid Company 4 | 10 5 1 1 31
Total 23 19 | 7 1 5 55

r

How much influence do you think the following have over the decision made during the Risk

management process?[Project Manager]

How much influence do you think the following have over
the decision made du_nng the Risk management
process?[Project Manager]
Very thtle Some Fair Much Alot Total
Organization  Project Based 1 : 8 6 4 1 20
Type Product Based 1 ) 1 0 2 0 4
Hybrid Company 6 | 1 10 1 1 31
Total 8 22 | 16 7 2 .55

How much mﬂuence do you think the following have over the decnslon made during the Risk
management process?[Development Team)

How much influence do you think the following have over
the decision made du.nng the Risk management
roce557[Development Team])
, Very Little*| Some »| Fair Much Alot Total
Organization ~ Project Based 2 . 2 13 1 2 20
Type Product Based 1 0 2 1 0 4
Hybrid Company 2 " 8 13 7 1 31
Total 5 10 28 9 3 55

How much influence do you think the following have over the decision made during the Risk

~ management process?[End Users]

How much influence do you think the following have over
the decision made during the Risk management -
, 1 process?[End Users}
. * Very Little’ | Some Fair Much | Alot | Total
Organization *~ Project Based 3 6 4 5 2 20
Type Product Based 1 o I o 2 1 4
Hybrid Company 6 9 | 11 4 1 3
Total 10 & 15 15 11 4 55

The average values table shows the Project ‘EBased organizations, Product
Based Organizations & Hybrid compames date w1th the comparison of figures
among senior manager, project manager, Edevelopment team & end users. The
results shows that the senior manager has very Ehttle impact in the Hybrid

3 : :
companies and Development Team has very highgi impact in the Project Based

I

E ‘
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BRIt

organizations the same results is for the Product based organizations & Project
i

Based Organization.

Average Values |
Senior Project Development End
Manager Manager | 4 Team Users’
Project Based . 15 9 § 4 9 .,
Product Based 3 2 # 1 1
Hybrid Companies 24 19 3 10 15
¥
% 30 e e L = g- ‘
38 ~ - -
E
20 - -
pr—n 2
*.
15 g e { b - & Project Based
o E & Product Based
10+ > —
: # Hybrid Companies
S S ] —

Senior Manager Project Manager  Doevelopment End Users
Team ?

: ‘ ;
: . . & -<

Figure 22 Influence on Decision during Risk Management Process

E

Percentage of Total Project Time over an Average prject
Results in percentages of the total project time over an average project

estimated is spent on within the Project.Based Organizations, Product Based
- ;
- i :

Organization & Hybrid companie$ in context of Identification, Assessment and

Planning & Control.
L
Table 20 Percentage of Total Project Tlme overan Average Prolect

What percentage of the total project time over an average project do you estimate is spent on?

What percentage of the total project time over an average
project do you estimate is spent on?fIdentification]
<2% | 2~5% | 6~10% 11~20% >20% | Total
Organization ~ Project Based 2 12 v ’ 1 1 20
Type " Product Based 2 1 0 0 4
Hybrid Company | 4 | 11 F 2 3 31
Total 8 24 3 4 55

What percentage of the total project time over an average prdjéct do you estimate is spent on?
What percentage of the total project time over an average
project do you estimate is'spent on?[Assessment ]

2% | 2~5% | 6~10% 11~20% >20% | Total
Organization  Project Based 1 6 ; 2 0 20
Type Product Based 1 1 0 0 4
Hybrid Company 3 6 3 1 31
Total 5 13 5 1 55
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What percenta&e of the total project time over an average pro]ect do you estimate is spent on?
What percentage of the total pro;ect time over an average
project do you estimate is spént on?{Planning & Control] |

A - <% | 2~5% | .6~10% 11~20% .| >20% | Total
Organization  Project Based 3 3 9 % 4 1 20
Type Product Based 1 1 / 0 0" 4
Hybrid Company | 3 9 9 6 4 31
Total 7 13 20 10 5 55

In Project Based organizations average percentages is 2 ~ 5 % for the

identification of Risk, 6 ~ 10% us for assessment & the same percentages for

Planning & control. %
; <% | 2~5% | 6~10% | 11~20% | >20%
Identification 2 12§ 4 1. |F 1
| Assessment , 1 6% 11 2 0
_ Project Based | Planning & Control 3 3% 9 4 | 1
Woee o= .
: P
i2 - :
10 0 - . - — |
: ™ o L
3 - - - % EProject Based Identification
4 3 .
& T T 1 & Project Based Assessment
LA TRy T T g 3 Project Based Planning & Control
) = L__ — - B 3
' - =
L i o
- |
Q% 27SY% 6M0%  11M0% 0% %

~ Figure 23 PrOject Based Percentages of Total PE‘olect Tlme over an Average Pro;ect

In Product Based organizations average percesjntages is less than 2% for the

identification of Risk, 6 ~ 10% us for asgessment%;& the same percentages for

Planning & control. E
3 .
. <2% |. 6~10% | 11~20% | >20%

Identification ’ 2 AL SN A OO DO 0

| Assessment ) 1 1 * 2 -0 0

Product Based | Planning & Control _ 1 1 : 2 0 0
"
P
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& Product Based Identification

B Proguct Based Assessment

Control

2% 2%5%  6°10%  11°20% »20%

i
i & Product Based Planping &

Figure 24 Product Based Percentage of Total Project Tiine over an Average Project

In Hybrid Companies average perceﬁtages is?2 ~ 10% for the identification

of Risk, 6 ~ 10% us for assessment & 2 ~10% foryPlanpg.ing & control.
. ,

Planning & Control.

A - <2% 2~ 5% | 6~10% | 11~20% | >20%
Identification 4 11 11 2 3
Assessment 3 6 t 18 3 1
Hybrid Companies | Planning & Control | 3 9 | 9 6 4
‘ i
D20 e e . — - I
i 18 = - ,
T : i
L1 - = | |
: 14 f & tyhrid Companics Identfication
12 L :
- :
10 ) . 2w Hybrid Companies Assessment
3 - - o I I BN S - :
L ) - i . | ‘
A r ! ‘% Hybnd Companios Planning &
g r - = b . Control
) 3 ‘—”-E i | S _
Bl Ji i
2% 27S%  6710%  11M20%  1>20%
: &

Figure 25 Hybrid Compames Percentages of Total Project’ Tlme over an Average Project

Project Budget over an Average Project
Results in percentages of the total pro]ect budget over an average project

estimated is spent on within the Project: Based Orgamzatlons, Product Based

Organization & Hybrid companies in context of 'Id!ennflcatlon, Assessment and
1
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What percentage of the project budget over an average project.do you estimate is spent on?

Table 21 Project Budget over an Average Project

What percentage of the project budget over an average

project do you estimate is spent on?[Assessment] Total
<2% 2~5% 6 ~10 %" 11~20% >20%
Organization  Project Based 6 8 6 ¥ 0 0 20
Type Product Based 2 1 1 2 0 0 4
Hybrid Company 2 17 11 1 0 31
Total 10 26 18 1 0 55

What percentage of the project budget

over an average project.do you estimate is spent on?

What percentage of the project budget over an average

project do you estimate is spent on?[Assessment] Total
<2% 2~5% 6~10 %" 11~20% >20%
| Organization  Project Based 2 4 13 1 0 20
.| Type Product Based 2 1 1 0 0 4
Hybrid Company 4 4 = 21 1 1 31
Total 8 9 | 35 2 1 55

What percentage of the project budget over an average project do you estimate is spent on?

What percentage of the project budget over an average

project do you estimate is spent on’?[Plannmg & Control] | Total
, ) 2% | 2~5%t | 6~10% | 11~20% | >20%
Organization  Project Based 3 . 4 10 § 1 2 20
: Type Product Based 1 1 2 g 0 70 4
Hybrid Company 6 9 7 1 7 2 31
Total 10 14 19 f 8 4 55,

. o F .
In Project Based organizations average percentages is 2 ~ 5 % for the

Planning & control is spent on Project budget over an iaverage project.

A _ 2% 2<5% | 6~10% | 11~20% | >20%
Identification 6 0 0
Project Based Assessment 13 1 0
Planning & Control 10 1 2
14 - - - e -
priy
12 = PO v e e
16 = e _
Cos ol — - _— .
& Identification
‘ 6 - s~ m— el . B Assessmiont
# Plannmg & Contred
o
? e i . -
< I E
9 ; ; - A
<% 2™5 (:{x 6"10 '*;é .

- Figure 26 P Pro;ect Based Prolect Budget over a: Average Pro_|ect
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In Product Based organizations less than 2% for the identification of Risk

and Assessment of Risk, 6 ~ 10% for Planning & control is spent on Project budget

over an average project.

.
. <2% 6~10% 11~20% - >20%
Identification 2 1 0o . 0
Product Based | Assessment 2 1 0 0
Planning & Control 1 2 0 .0
3 o ] I
5 - - -
) i _
‘ = |dentification
: [ & Assessmoent
1o F""‘ """ - - i o " @ Planning & Control
| . L
1 . 14 ' ! 3 4
i
o - s g b
<2% 2~5% 6~10% 11~20% i >20%

Figure 27 Product Based Project Budget over an Average Project
In Hybrid Companies average percentages is 2E~ 5 % for the identification of

Risk, 6 ~ 10% us for assessment & 2~ 5 % for Planmng & control is spent on Project
2 ;

budget over an average project. [ 3
_ <2% 2~'5% | 6~10% | 11~20% | >20%
Identification 2 17 1 1 0
Hybrid Companies | Assessment A 4 4 21 1 1
Planning & Control 6 9 7 7 2
I
L
¥
¢ .
b
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Table 22 Summary of Software Project Risks & Risk Factors iEn during Software Development.

Year Author Software Risks | Risk Factors | Research Area
2006 | Wen-Hing Han et al. 27 F 6 Common
2004 Wallace & Keil 10 g 0 | Common
2004 | Wallace et al. 27 Y 6 Common
2003 Mursu et al. 10 3 0 Common
2003 | Carney etal. 21 i 4 COTS.
2003 | Addison 28 ¥ 10 E-Commerce
2002 Murthi 12 g ¥ 0 Common
2001 | Houston et al. 29 $ 0 Common
2001 Schmidt et al. 33 i 14 Common
2000 Clue et al. 55 § 4 Common
2000 | Sumner 19 i 6 ERP
1993 Barki et al. 35 i} 5 Common
1991 Boehm 10 ¥ 0 Common
1981 McFarlan 54 ¢ 5 3 Common
f |
E g
o
¥ 3
) i
3 :
1 3 :
. !
3
| |
k :
4
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Maior Risk Factors i
Table 23 Software risks considered in thls study
Risk Factors ID Software Project RlSl( Relgresentaatlve
N eferences
Ul Lack of user participation §_.
U2 Users not committed the project  §
User '
Management U3 Lack of cooperation from users i
U4 Users have negative attitude towards the project [20,4]
U5 Conflict between users }
R1 Rapidly changing system requireménts
R2 Incomplete & unclear system requiréments
Requirement | R3 Incorrect system requirements .~ ¥
Engineering | R4 System requirements not adequately identified
R5 Conflicting system requirements ~ § [4,15,16,20]
R6 Ineffective requirements change management process
T1 Frequent conflict between'development team member
T2 Frequent turnover within the project team
Team T3 - Inadequately trained development team members
Management T4 Team members are inexperienced ¥ [20].
T5 Team members not familiar with thé task
Tech1 | Large number of links to other systems required
. | Tech2 | Projectinvolves the use of new technology
Technology Tech 3 | Technology incompetence ¢ 16.34
Tech4 | Immature technology g [16:34]
Staf 1 Insufficient/ inappropriaté staffing §,
. Staf 2 Staffing volatility I
Staffing Staf 3 | Excessive use of outside consultantsf 13.16.34
Staf 4 Lack of available skilled personnel } » [13,16,34]
Sponsl | Failure to get project plan approval from all partles
Sponsorship/ | Spons2 | Conflict between user departments
Ownership | Spons3 Failure to gain user commitment §
— : - . [34,35,36]
Spons4 | Lack of top management commitment to the project
. Sch 1 “Preemption” of project by higher priority project
Scheduling ¢ 4 5 ArGficial deadlines I [1,13,36]
. Pt Lack of project planning # ) 4
Planning P2 Inadequgte]plarl'namng - P 4 [3, 20,36]
Development ]SIIZ; F[r,:ciof effecctlwe (lieveloptmentth pr(;)cess}/‘:;ethodglogy
Process ying new development method/ t{zc ology during [35,36]
important project ,
PM1 Lack of effective project management skills
PM2 Lack of effective project management methodology
) PM3 Poor or nonexistent control i
Mafl:g:;:ent PM4 Choosing the wrong development si'trategy [34,36]
’ PM5 Poor risk management | B ;
PMé6 ‘Not managing change properly g
PM7 Improper definition of roles and responsibilities

L

- K
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Risk Factors ID ) “Software Pro;ect Rlsk Representgtlve
References
RM1 Managing multiple relatlonslups thh stakeholders
RM2 Lack of cooperation from users. §
RM3 Lack of appropriate experience of the user '
representatwes -
Relationship | RM4 Growing sophistication of users leads to higher [13,16,35,36]
Management , : expectatlons - :
RM5 Lack of cooperation from users i
RMS6 Failure to identify all stakeholders §
RM7 Failure to manage end-user expectations
Funl Underfunding of development  §
Funding Fun2 Underfunding of maintenance i [13,34,36]
Fun3 Bad estimation - |
Scopel | Unclear/misunderstood scope/objectives
Scope2 | Changing scope/objectives f
Scope Scope3 | Scope creep Y , [16,34,35]

Scoped | Project not based on sound business|case
Scope5 | Number of organizational units involved

ED1 External dependencies not met ¥
External ED2 Multi-vendor projects complicate dependencies [34,35,36]
Dependencies | ED3 Lack of control over consultants, vendors, and "
subcontractors g
o Prodl | Lack of clear product vision i .
Product Prod2 | Lack of agreement on product requirements [10,20,36]
CE1 Unstable corporate environment ~ §
CE2 Change in ownership or senior management
Corporate CES}, Projects that are intended to fail | [13,16,3 4*’35]
Envi CE4 Mismatch between company culture and required
nvironment
business process changes needed for new system
1 CE5 A climate of change in the business and organizational

environment that creates mstablhty in the project
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Risk Factors with Measurement Items

Table 24 Description of risk factors & no. of Measurement items

-

No. of
Risk Factors Measurement z Description
items
User risks refer to defme that issues which are associated with
User the project sponsor, clistomer & user. Like, lack of user

Management 5 participations, corporatio'n & involvements.

Requirement risk factor i IS a major factor that can impact project

R ] performance. Unusable, unclear, incorrect, ambiguous,

equirement d te or rapidl chan requirements may increase the

Management inadequa Py ging req y

5 problems or risks assoc1ated with a software development
project.
Team risk refers issues associated with the prO}ect team members
Team that can increase the uncertamt‘y of a projects outcome, like,
Management 5 insufficient knowledge among team members cooperation,
motivation & communication issues. P
Technology 4 Insufficient understandlng of the technology that is chosen.
Staffing . 4 Changes in staffmg levelsvor personnel, key personnel resources
N unavailability.

Sponsorship/ 5 Lack of mandate for the liM to execute'the pro;ect plan Lack of
Ownership , trust or poor relatlonshlps with the owners of the system.
Scheduling 2 Poor management of resource consumption and needs. Poor

. mng - ; I :
Planning 2 No interest or madequate skills to plan the pro]ect

Development Inappropriate or lacking process approach.

Process 2 . 8
. Organizational Envu'onment risk factor can impact Lack of IT &
Organizational 3 Top M t support for th t, Organizational
Environment p Management support for the project, Organizationa
management changing dunng project etc.
Product risks factor refer o define that issues which are
Product 2 associated w1th Lack of agreement on product requirements.
Project 7 Inefficient or very poor Inanagement strategy and execution.
- Management .
Relationship ” Lack of trust and madequate user involvement. Unclear roles
Management |.and expectations among lisers or other stakeholders.
Funding 3 badly estimated or very httle resources for SD.
S Unclear, changing, or part1al understanding of the system scope
cope 5 .
and mission.
External 3 Poor management or control over dependenc1es with external

Dependencies agents. : i .

Corporate 5 Changes in the political, busmess environment or poor

Environment alignment of system with the orgamzatlonal environment.

¥
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Confirmatory Factor Analysis Model ‘ E
0,.70 1.89 i
“@40 =5 [Semor Manages],,tv. 1.8 i o 12

3\._.1 [Project Manag 2.73 //_.__---_iq -
& \ 39 eﬂ?s 258 Identification \
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Figure 29'Confirmatory Factors Analysis Model

1 Parameter summary (Group number 1)

Weights Covariance Varlances Means Intercepts Total
Fixed 20 o ¢ 0¥ 0 0 20

Labeled 0 0 ! 0 0 0 0
Unlabeled - 12 8 F 20 0 16 56
8 20 0 16 76

Total 32

2 Regression Weights: (Group number 1 - Defa}xlt model)

.Estimate SE. CR. P Label

Opinion_for_Risk_identify_EU < Identifiga‘tion 1 1.000
Opinion_for_Risk_identify_DT <--- Identification |; 2548 1.183 2.153 .031 par_1
Opinion_for_Risk_identity PM <em- Identiﬁéat—ion 2.685 1.245 2158 .031 par_2
Opinion_for Risk_identify_SM < Identification 1.760 869 2.026 .043 par_3
Opinion_for_RiskAsseésment_EU - Assessrgent 1.000

S
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i = _ Estlmate SE. CR. P Label
Opinion_for RiskAssessment_DT <--- Assessment 610 203 2999 003 par_4
Opinion_for_RiskAssessment_PM <--- Assessment" ; 1310 272 4816  ** par_5
Opinion_for_RiskAssessment_SM <--- Assessment 1 747 202 3.695  ** par_6
Participant_Disagreement_Alt_Action <--- Disagreement 1.000
Participant_Disagreement_RiskTaking <--- Disagreement | § 1.075 344 3.125 .002 par_ 7
Participant_Disagreement_effect < Disagreement | § 1395 359 3.889  *** par 8
Participant_Disagreement_Causes <--- Disagreement | § 1.050 .334 3148 .002 par_9
Initiate_Discussion EU <--- Discussion : 1.000-
Initiate_Discussion_DT <- Discussion |} 2028 1284 1580 .114 par_10
[nitiate_Discussion_ PM <--- Discussion 3275 1.937 1691 .091 par_11
Initiate_Discussion_SM <--- Discussion 1.650 1.052 1.569 117 par_12

3 Intercepts: (Group number 1 - Default model)

i o A '+ | Estimate SE. CR. P Label
Opinion_for_Risk_identify_EU 25?27 158 16.042 *** par_21
Opinion_for_Risk_identify_DT 2, 745' 147 18.639 *** par 22
Opinion_for Risk_identify PM [ 2 418 153 15.821 *** par_23
Qpinjon_for_fRisk_identify‘SM 'i_ ‘ 1. 891 141 13.?77 *** par 24
Opinion_for_RiskAssessment_EU ' 3;904 180 16.659 *** par_25
Opinion_for;RiskASsessment_DT E 2. ’711 144 18.822 *** par_26
Opinion_for_RiskAssessment_PM 2! 756 158 17.466 *** par_27

|Opinion_for_RiskAssessment_ SM . 2 340 136 17.241 *** par_28
Participant_Disagreement_Alt_Action ¥ 2927 146 19.987 = par_29
Participant_Disagreement_RiskTaking 2. 782 132 21.150 *** par_30
Participant_Disagreement_effect 2: 545 116 22.034 *** par_31
Participant_Disagreement_Causes ¢ 2.973 127 16.354 *** par_32
Initiate_ Discussion_EU 2. 927 168 17.436 *** par_33
Initiate_Discussion_DT " 2709 153 17.729 *** par_34
Initiate_Discussion_PM _ 2600 136 19.071 *** par_35
Initiate_Discussion_SM f 2 109 129 16.363 *** par_36

4 CMIN ' E

Model NPAR CMIN DF P} CMIN/DF

Default model 54 338387 98 .000F 3.453

Saturated model 152 000 1o :

Independence model 16 708534 136 -000; 5.210

5 Baseline Comparisons E 3

NFI  RFI IFI  TLI

Model ‘ ‘ Deltal rhol Delta2 rho2 CEl

Default model 522 337 606 417 580 |

Saturated model 1.000 1.000 , 1.000 |

i i
g P
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T NFI. REL 1Ml TLI
Model Deltal  thol Delta2 rho2 10

Independence model 000 000 000 .000 .000

6 Parsimony-Adjusted Measures 1
Model "[PRATIO PNFI PCFI|
Default model 721 376 418
Saturated model .000 .000 .000

Independence model 1.000 .000 .000

7 NCP

Model NCP LO9 ., HI9 !
Default model 240.387 188.176 300.193 (¢
Saturated model .000 .000 .000 E
Independence model | 572.534 492.996 659.588 |}

8§  EMIN * |
Model FMIN  F0O LO90 HI%
Default model 6.266 4452 3485 5559
Saturated model .000 .000 .;OOO 000
Independence model | 13.121 10.602 9130 12.215
N ‘
9  RMSEA ]
Model ~ | RMSEA LO9 HI9 PCLOSE
Default model 213 189 1238 § .000
Independence model 279 259 300 f .000
10 AIC
Model | AIC _ BCC BIC CAIC
Default model 446.387 496.008 b
Saturated model 304.000 443.676
Independence model | 740534 755237
~ i
§
11 ECVI r ;
Model ECVI LO9 HI9% MECVI
Default model 8266 7300 9374 9.185
Saturated model 5630 5630 5.630° 8 216
| Independence model | 13.714 12241 15326  13.986

}
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12 HOELTER

HOELTER HOELTER

Model 05 01

Default model 20 22 §

Independence model 13 14
8 I
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Risk Management Workflow
[ Project Definition / Technical Workflow \
. 1 I .
........ $ = ; T
Risk Definition
A 4
Risk Identification » Risk Prioritization
Input Artifacts Feedback Mechanism | Risk Measures &
A i — Responsibility
3. Allocation
f:.
Process & Sub » ¥
Process Iterations q Manage & ConthI t -
i Risk Estimation &
| Tracking Measures
[ i—' ¢
Y — i Risk Evaluation
Risk Strategies Adophon - Measures
- =3 i
v v £
Mitigation Strategies Avoidance Stratégies
| |
v {
Risk Plan :
S
Managerial Workflow
_____ - ; ..
Interviews & Walkthrough :
ki
v
Environment Controls > g Key Concepts
r IR v
Quah?y Functionality
Docuimentations puy
3 K |
-Internal Technical L v
Documentations < Degree of Risks le—| Control & Weaknesses
8 o
-External Technical F . ]
Documentations Acceptable/Unacceptable
< Risk 3
-End Users -
Documentations ‘
e Results
1 |
B Recommended Actions
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The propose Risk Management workflow is ,:%designed to work parallel in.
context of Technical perspectives as well as manageri;al perspectives. Phases in this
workflow are generalized from the expert opinion from the personnel working in
the leading software houses of Pakistan. In their view organizations are
implemen?ing Risk Management Practices in an isolated manner where some focus;
on Technical perspectives whereas some of them ‘iare focusing on Managerial
perspectives and they resolved their issues ‘making g;!pnsensus on the major issues.
As the statistics shows that the Risk management activity is normally done in the
beginning of each stage and most of themi'consider‘%that the Risk management is
the part of Project management and this i"rofject: m%anage’ment is the managerial
activity whereas the Risk management tec}%'niques n{ostly studied in the literature
showed in below mentioned table do nét focus fon managerial factors. Rare
techniques are focusing on the Managerial Factors.

F
Table below shows the comparison of dlfferent techniques mentioned in the

literature with the Top 10 identified Risk Managgment factors by the experts
working in the software industry of Pakistan. Most_% common techniques that are
found in the literature are either implementing the Technical factors or the
managerial factors but none of them are fécusing m implementing techniques in
both perspectives technical as well as m‘anagerial‘? perspectives. Our proposed
workflow model is designed by the opiniorti of»expeéts in the software industry of

Pakistan keeping in view the Technical -perspec‘tives as well as Managerial

o

International software industry f{is working in an heterogeneous

Perspectives.

environment where mostly the matteri are taken up in their respective
environment and a huge amount in budget is available for Risk assessment
whereas in local industry mostly the Risk assesément is done through past
experience as the result received from the su}vey in l?cal industry of Pakistan.

Same is the scenario while we have’concluded the result in amos software

using conflrmatory factors analysis and covarlance s among different factors are

relatively far away from one another and there is no any relationship reflecting

[?
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among each factor like 1dent1f1cat10n, assessment, disagreement & discussion in all

=

three phases there values are not rational with one another.

Table 25 Techniques & Factor Comilsaiison

Technical Factors

Managerial Factors

— |~ im < 1w N ® o =
8 o s & 88 8i.8 8 8 5
£ £lig £ £ 2% € § £
% & y8 & | @ [ & | & | & | & | ¥
B R ;La (SR IO SO < VIS I VR
) —
2 | £ .8 . AR
o g |8 g g )
91 v c o £ o Y
e8| @ E | ol g | g s
- Sl !Bl w|L 9,8
3 [=} g [Ty] el =] [=1s] <
= | & 3 | 2 s 12|55 &=
SRR AR R ERR-EE- R
GEJ - v < s T g | =\ s | 3
Els8|2 S22 |8 2|2
o ClEIS|ISle | @™ l8fel 8
i 0| ¥ E N e | &|E
> |5 1.8 2 &S|
. g ! & % £ 8|9 | ¢
_ - e v =
‘ “Tailoring Process to skill mix v i vV vV »
- &3 | Key Personnel Agreements i, viiviv
P8P | walkthrough . i V. v v
¥9¥} | Team Building , * v viv
WEEA | Outside Reviews i v v
TR | Multisource cost & Schedule ) tv v
+9FH4% 1 Estimation Incremental Development v v | v Vv .
¥ . 7 Goftware Reuses v ivilv v
e g 1 Benchmarking A AR
43 | Compatibility vivi v v .
“E | Prototyping & Analysis : v v v
3. 81 | Reference Checking v i .
Tergh 5'* Inceptions v v v
“_ 424 | Cost Benefit AnaIySIS ) vV |V
T 1T User Surveys { v Vv v
* ¥ | Requirements scrubbing v | v
4 %% | Technical Analysis vV VoV v
SRR Tuning v v
éa'i‘;‘}’i"} i simulation v v v v
Rt A Instrumentation’ v ' v v | v
G Modeling v | v » v
€ #77 | Re-engineering vV v v
- ‘ i 1| Code Analysis v v
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5. CONCLUSIONS i

This research provide I;elpful information regi;alrding Improvements in Risk
Management Investigation & management"' within sfbftware houses in context of
Pakistani Software Houses to enhance* the effectiveness of software risk
management practices and lays the foundation-é for the inception of Risk
suggestion. f

As the result shows that.the Pakistani enVIronment is different from
International and also Technical perspectives are dlfferent from the Managerial
perspectives and mostly while implementing Risk {management practices these
perspectives are normally ignored and managers no%rmally implement what they
think it better. |

Our model helps the local software; mdustr}ii as well as the international
software industry to cater the most commonly used factors and help the manager
to adopt the factors among the best. In l1ght£of the dzg‘ta provided from the software

practitioners a workflow model is also proposed.

5.1. Future Work 2

e Implementation of model in the future as case étudy.

¢ Model fine grain form can be extracted

e Task description at every phase of the wOrkflo%v model.
. Testing of model in different scenario with dﬁferent perspective.
5.2. Benefits of the Research: '
The main uses of my research are given below.
1. Reduced overall project and portfolio risk in requirement engineering.
2. Better management of project risks 1r; requirer?’ent engineering.
3. Improved solution delivery efficiency. i
4. Increased success rate. {
5. Savings on both development and rr}aintenan(;e costs.
6. Better control over scope, budget, schedule and quality.
7. Increased predictability over deIivery schedu%es
8. Increased user satisfaction and better quality pr0]ects
9 Reductlon of risks associated with non-comphance

10. Orgamzatlonal alignment through effective planmng and estimation.

i
[
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