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SUMMARY

Today many organizations are seeking software psodmprovement (SPI) to
improve their organizational capacity to deliverality software. Last two decades
have seen a proliferation of SPI models and metlogtes. But SEI statistics yet
indicate the failure of the most of the companeadhieve their process improvement
goals. An analysis of SPI literature suggests thahagement commitment is most
frequently cited success factor in this regard.sTmaking management commitment
happen in SPI has emerged as an essential facB®lisuccess. Extant SPI literature
has explored some aspects of management commitneargrtheless prime question
Is un-answered that how SPI practitioners cope thithchallenge.

Addressing this question we conducted this studst tls based on qualitative
interviews and questionnaires with sixteen SPI firacers in fourteen software

organizations across Sweden, Pakistan, USA, Framae Canada. It reports
motivators, de-motivators and indicators of manag@necommitment. The findings of
this study can help SPI practitioners in design8ml initiatives that will render

enhancement in management commitment. Furthernttusestudy implies that any

SPI research conducted in a specific context cad te inconsistent results due to
cultural impacts.

The report is written in English.
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1. Introduction

1.1 Background

During the last few decades software has playeelvanincreasing and critical role in
the life of human beings. We became more depenuteisbftware than ever before.
The overwhelming role of software led to complexity sufftware development. One
software bug may cause big financial lose or failur space mission and even it can
be disastrous for human life. In 1994 the Stan@sbup initiated a study on 8380
software development projects regarding softwaogept failures. “It concluded that
53% projects were challenged, i.e., increased cogsing deadline and lacking
required capabilities. While 31% were canceled t@fcompletion and only 16%
were successful, i.e., met deadlines successftdignpleted within budget and with
required capabilities” (Ross, 1998). To survivehwilynamic organizational needs
and attain customer satisfaction have emerged abkalenge in the present era
(Abrahamsson, 2001). In order to cope with thesees and increase the capability of
the software organizations, software process ingr@nt (SPI) initiatives are being
taken (Abrahamsson, 2001). Last twenty years haem @ revolution in form of
methodologies and models in SPI e.g. CMM, CMMI, &P TickIT, QIP, Agile
Methodologies and Six Sigma etc. (Serrano, 2004).

In return, many success stories of process impremwerhave been reported in SPI
literature. For example, IBM (Nichols & Connaught@®05), Hughes (Humphrey et
al., 1991), Motorola (Daskalantonakis, 1992), NAfeasili et al., 1997), Philips
(Rooijmans & Aerts, 1996), Raytheon (Dion, 1992)d &Siemens (Mehner et al.,
1998) have reported successful implementation @if forocess improvement goals.
Whereas on contrary, maturity profile of softwammenunity provided by Software
Engineering Institute (SEI) suggests that mosthef tompanies fail to make SPI
happen. If we consider the maturity profile of s@fte community produced by SEI
in March 2006 (MPS, 2006). It shows that out of 30grganizations only 704
organizations were re-assessed. It is 23% of tigdnizations. Out of re-assessed
organizations; 12.5% did not improve and 2.8% modedn. We wonder; why is it
hard to make SPI happen yet.

An analysis of SPI literature reveals the influehtstature of some factors over
success of SPI (Niazi et al., 2006). The most feety cited success factor is
management commitment (Stelzer & Mellis, 1998). €8alv case studies and
experience reports from SPI practitioners have asledgedkey importance of
management commitment (e.g., Basili et al., 199urti€ 2000; Dangle, 2005;
Ogasawara et al., 2006; Hara, 2006; Hardgrave, ;28@%/aneschi et al., 2006).
Similarly researchers have also considered managetoenmitment as a vital aspect
for the success of SPI (e.g., Abrahamsson, 2001je&ibn, 2006; Dyba, 2005; and
Weigers, 1998)Goldenson and Herbsleb (1995) have reported thaeBstts are
threatened and challenged by several factors arstl oidhem are under management
control. Stelzer and Mellis (1998ave placed management commitment at first either
in CMM or ISO cases by the analysis of 56 SPI csteglies. Their analysis has
disclosed that management commitment has beenteepas an essential factor in
84% of the 1SO cases and 97% of the CMM cases.



Prior research has investigated some aspects aigearent commitment as follows
(more details are presented in section 3.4). THen®fivators and de-motivators for
management have been reported in a study condudtiecenior managers (Baddoo
& Hall, 2002; 2003). Some methods to measure managecommitment have also
been suggested (Borjesson, 2006; Abrahamsson, .188%hamsson (2000b) has
presented a theoretical framework of managementnmatment process based on
psychological, sociological and organizational heébraliterature. But stillcuriosity
remains that how SPI practitioners cope with thigbfem. Extant SPI literature lacks
any research effort that has addressed this asfierst. an important area to be
investigated since SPI practitioners are considezsponsible to make SPI happen in
any organization.

Addressing this research gap, the present studgdbass qualitative interviews and

questionnaire with sixteen SPI practitioners inrfeen software organizations across
Sweden, Pakistan, USA, France, and Canada. Itteedermotivators, motivators and

indicators of management commitment.

1.2 Research Questions

Following three research questions were formuldtased on the above mentioned
background.

RQ1: What are the reasons that lead to lack of ggmant commitment?
RQ2: What are the motivators for management comaritfh
RQ3: What are the indicators of management commnitthe

1.3 Structure of the Thesis

The thesis is structured as follovizhapter 1(Introduction) is followed byChapter 2
(Software Process Improvement). Description of etwoh of SPI and success factors
of SPI is provided in this chapte€hapter 3(Management Commitment in SPI)
presents definition of management commitment, oblsnanagement commitment in
SPI and prior research regarding management conamitrChapter 4 (Method)
describes the methodology employed for this stiildyChapter 5(Results), findings
of this study are presentedhapter 6 (Discussion) discusses our findings in
comparison of prior research and possible futurekvi® also presentedChapter 7
(Conclusion) precisely presents outcomes of thidyst



2. Software Process Improvement

2.1 Defining SPI

IEEE has defined process as “a course of actidettaken to perform a given task”.
(IEEEStd-610, 1990). Likewise, a number of phases aso involved in case of
software development. Generally, different phadesoftware development can be
outlined as: requirement gathering, designing adpct, development and testing.
The procedure involving numerous activities for tevelopment of software can be
termed asoftware process'A software process can be defined as a set tofites,
methods, practices, and transformations that peap& to develop and maintain
software and the associated products (e.g., prpjaos, design documents, code, test
cases, and user manuals)” (Paulk, 1993)

Today, complexity of software development is welblwn and often it ends up with
the undesired and unexpected results (Fuggett®)2P0blic risk has been raised up
highly in case of any software malfunctioning daeehhanced computerization of the
society (Humphrey, 98). Software quality dependsruguality of software process
(Fuggetta, 2000). Thus, with the evolvement of meatoftware process, probability
of the development of good quality software cannoeeased. The objective of SPI is
to improve organizational capabilities to deliveatity software by following defined
processes or systematic procedures (Pourkomegiif).

2.2 Evolution of SPI

What we know today as SPI has been evolved fronidias of quality gurus like
Shewhart, Deming and Juran in early 30s (Dyba, RQ0E impractical to provide an
exhaustive and technically complete overview ofbatly of knowledge. Thus my
focus is to provide an overall picture of SPI byegenting a decade-by-decade
synopsis of SPI evolution. It includes contribngoof both academia and practice.
Little attention has been paid to SPI as an extenssearch area in academia (Card,
2004) and most of the research efforts have beeserbg the industry (Serrano,
2004). Thus, any retrospective analysis withoutsa®ering contributions of industry
will be considered incomplete.

1930s | Shewhart introduced statistical process contraitrob chart and cycle for qualit
improvement.

1950s | Edwards Deming and Joseph Juran elaborated anchasthédeas of Shewhart.
Juran introduced Quality Trilogy theory.

1960s | Evolution of IBM’s manufacturing process improverheancept

1970s | Philips Crosby proposed maturity grid
Software development life cycle was introduced

<



1980s | IBM's Process Grid

Process Maturity Grid

Deming’s 14 principles of quality
ISO 9000

TickIT

Six Sigma

1990s IDEAL Model

CMM for software
ISO 9000-3

SPICE (ISO 15504)
QIP

Success Factors of SPI

2000s | CMMILI.

TSP

Pries-Hej and Tide Workshop
Agile Methods in SPI

Table 2.1: Overview of SPI evolution through decades

In 30s,Walter Shewhart introduced control chart and pples of statistical quality
control. These are considered basis for all exystminciples of quality control
(Shewhart, 1986). Control chart provides meansceotrol the quality of a
manufacturing process (Shewhart, 1986). Shewhaa pitoposed cycle of quality
improvement PDS (Plan, Do, See) (Shewhart, 1931).

In 40s,quality control techniques and statistical proaessrol were not widely used
in the manufacturing industry. In late 40s Demargl Juran addressed the quality
concerned issues in more depth which earned pofyuiarJapan that was suffering
due to the low quality products in internationalrke those days. It was the start of a
golden period of total quality management (PowiB5).

In 50s,Edwards Deming and Joseph Juran elaborated arekfudéveloped the ideas
of Shewhart. Edwards Deming’'s theories enormoustypacted Japanese
manufacturing and business industry. His theogdslapanese industry from chaos to
become pioneer in quality products (Rafael, 19@gming further improved the
cycle of quality improvement PDS proposed by Shetwii@hewhart, 1931) into
PDCA (Plan, Do, Check, and Act) (Figure: 2.1)

ACT C§ PLAN

CHECK DO

&

Figure 2.1: Deming’s PDCA cycle for quality imprawent Shewhart, 1931)




The cycle consists of four phases: plan, do, cleuk act to improve the quality.
Deming presented fourteen principles for managersadhieve business success
(Deming, 1986). Joseph Juran had belief that ftyudbes not happen accidentally”.
This belief led him to quality trilogy theory (Jural986). It consists of three sides:
quality planning, quality improvement, quality coit

In 60s,IBM’s manufacturing process improvement conceptdi{Ba et al., 1985) was
thrived which became foundation for Crosby’s ‘métugrid’.

In 70’s Philips Crosby proposed ‘maturity grid’ (Crosby97R). It was actually an

organizational maturity matrix. The ‘maturity gridtonsisted of five stages i.e.
uncertainty, awakening, enlightenment, wisdom, egrdlainty. Crosby proposed ‘four
absolutes of quality’ (Crosby, 1972). Moreover se¢ a new perspective of quality by
suggesting that quality is conformance to requirgsénstead of elegance of some
thing. He changed classical notions about qualitydbclaring that “the intent of

quality should be prevention instead of appraisal performance level should be
zero defects” (Crosby, 1972).

Royce (1970)introduced software development life cycle concé&xnventionally
software development was divided into two steps Wexe analysis and coding. But,
Royce (1970) presented software development litdecgonsisting of several stages
of software development. The software developmeatgss consisted of different
phases and stages like system requirements, seft@quirements, analysis, program
design, coding, testing and operations. The soéwigvelopment model is known as
waterfall model currently. In fact, all of the pleaswere in practice more or less, but
had not yet been recognized as distinct phase® approach to visualize software
development as a process helped to understand roedceroblems and issues to
software development (Fuggetta, 2000). Furthermoite, led to consider
organizational, cultural and economical factoroemsded with software development
(Ghezzi, 1998). Later on, it was followed by maoftware development models like
spiral model, evolutionary models, RAD, and RUPR etc

In 80s, quality models and improvement methods were fatusere intensively
which was based on recognition of software devekanas a process and other soft
iIssues associated with it (Ghezzi, 1998). IBM'sgaiss grid (Radice et al., 1985) was
proposed that was based on the early maturitymgogosed by Crosby in 70’s. Watts
Humphrey adopted IBM’s process grid to softwarecpeses and introduced maturity
levels into it and named it as ‘process maturitid'gfHumphrey, 1987). Ishikawa
(1985) emphasized organizations to use seven yualittrol tools, i.e., process flow
charts, check sheet, histogram, pareto chart, esffsset diagram, scatter diagram,
control chart.

International Standard Organization (ISO) (ISO, W9&troduced a new standard
‘1ISO 9000’ for quality improvement in 1987. Tick(TickIT, 1988) was also initiated
by ISO in 1988. The adoption of a standard and iatogpn of certification was

considered a guarantee that the company could edetjuality products (Ghezzi,
1998). Thus more and more companies took interesidoption of ISO standards.
The main focus of these standards was on the maraageof different activities and
procedures to deliver a quality product and waskiter guidance to improve



processegGhezzil998). In late 80’s software process matufiamework was
introduced by SEI that addressed these issuespltlly earned popularity in the
industry. Humphrey (1989) introduced evolutionanppm@ach for software
improvement. The approach suggested that an Sttive should be started from
diagnosing problems, processes should be desigoeddtiress these problems
thereafter. In mid 80’s Motorola developed Six S&g(®ixSigma, 1986). Six Sigma
methodologies provide the techniques and toolsnfrove the capability and reduce
the defects in any procesQuality Improvement Paradigm (QIP) (Basili & Weiss,
1984) suggested a roadmap for SPI implementatioterms of following six steps:
(1) Characterize & Understand, (2) Set Goals, (BjpodSe processes, methods,
techniques and tools, (4) Execute the processyamahterim results, and provide
real-time feedback for corrective action (5) AnayResults, and (6) Package and
store experience

The decade started with realization of importanfcprocess improvement to achieve
better quality. It was followed by development oéwn models for process
improvement and methodologies.

In 90s too, there was a wide proliferation of methods and n®del process
improvement. Many SPI models were introduced, il&0O 9000-3, SPICE,
BOOTSTRAP. Humphrey’s (1987) ‘process maturity gitieory’ was transformed
into software process maturity framework. It waslegd by modifications in KPAs
at different maturity levels and finally came up the capability maturity model

(CMM-SW) (Paulk, 1993)
[ [ ___ Oprimising (5 ]J

{ Repeawable)

Figure 2.2: The CMM Model and the Five Maturity Lé&/@Paulk 1993)

CMM provides a process improvement approach foramimation through five
maturity levels, in order to measure its procegzavement capability. These include
Initial, Repeatable, Defined, Managed, and Optingzi

Unlike ‘top-down’ approaches (e.g. CMM, SPICE), GQBsili et al., 1994) is a
‘bottom-up’ approach. GQM suggested improvemenbugh measurement. This
paradigm provided a three step framework: Goal,sfoie and Metric.



Though, there was a wide proliferation of tools aedhnologies but still many

organizations were seeking that how to implemeasehmodels and methodologies.
There was lack of implementation guidance for theselels and methodologies. In
this response IDEAL model (McFeeley, 1996) wasoidiiced by SEI.

Learning

Establishing

Figure 2.3: The IDEAL Model for SPI (Mc Feeley, 1996)

This model provides guidance for the implementatdrsPI. It provides five phase
approach for SPI implementation, i.e., initiatidgagnosing, elaborating, establishing,
acting, and leveraging.

In 90s, though there was wide proliferation of medand methodologies but
researchers and practitioners started to pay sdieatian to success factors or
barriers of process improvement as well.

In 2000s,CMMI (CMMI, 2002) has been released by SEI thateegded CMM'’s
practices. Mainly CMM focused at software enginegriwhereas CMMI has
integrated system engineering with software engingelt hasfive maturity levels
I.e. initial, managed, defined, quantitatively mge@, and optimizing (CMMI).

Fichman and Kemerer (1999) identified an assinafatyap elaborating difference in
what we acquire and what we deploy. In order toufil this assimilation gap Pries-
Hej and Tide (2001) proposed a workshop schemeldsigning an implementation
strategy as a solution to assimilation gap. Thiskalmop consisted of six different
activities that could help to successful deployment

Now-a-days software organizations undergo frequehanges that lead to
unpredictable conditions (Borjesson et al., 20@3), it is not possible to take long
term initiatives. There were traditional SPI apmiues like QIP, IDEAL. In order to
cope with these situations agile methodologies visreduced in software process
improvement (BoOrjesson et al.,, 2006). It suggestaking small improvement
initiative and then proceeding in iterative fash{@drjesson, 2005Bd6rjesson (2006)
has suggested guerrilla tactic employment for agilgrovement practices in software
organization. Abrahamsson and Salo (2007) prapdHerative Improvement
Process’ (IIP) to improve the software developeepability within individual agile
project teams. It consisted of six steps: prepamatxperience collection, planning of
improvement actions, piloting of process enhancesyéollow-up and validatiorand
storing of SPI results.



A well known quotation by Tom DeMarco “you cannaintrol what you cannot
measure” suggests that merely implementation isenotigh you need measurements
to control any improvement initiative in additiokbrahamsson (2000c) has presented
five dimensions (project efficiency, impact on theocess user, business success,
direct operational success, process improvemeéntofineasure SPI success. These
dimensions help in defining metrics. Borjesson let(2006) listed four practical
indicators for tracking and follow-up SPI. Thesdigators are: training participation,
perceived acquired know-how, the tool use indicatwe steering group participation
indicator. These indicators focus on competenceédfup, employee capabilities,
process adoption and management commitment.

In 2000s research efforts were made to study dsdiam gap reported by Fichman
and Kemerer (1999) and agile improvement practi@ese also caught great deal of
attention.

2.3 SPIl Success Factors

Case studies, experience reports and some amigldished since 1992 till 2006 were
studied in order to determine the reasons for ffailaf software community to
implement SPI efforts.

Earlier studies were conducted to determine sucizesders (e.g. Niazi et al. 2006;
Dyba, 2005; EIEmam et al., 2001; Stelzer & Melli®98). But these studies have
been conducted within special geographical aréasNiiazi et al. (2006) conducted
study in Australia and Dyba (2005) concentratedNiorway. Thus, we can not
consider any one as background of this study dueflicence of cultural aspects. We
selected case studies and experience reportsantdgp of any specific geographical
origin.

We selected 28 case studies, experience reportseaadrch articles in all (For more
detail about selection criteria ssection 4.2.1 and for the list of selected orgaiona
see Appendix A). After careful analysis of thitetature we determined ten key
success factors (For more detail of analysis teglensee section 4.2.1).

Following success factors were determined that imyence any SPI effort.

Success Factor Frequency(n=28) | Ratio
Process improvement sustainability 3 10%
Reviews 3 10%
Clear SPI goals 3 10%
Business objectives 5 18%
Training 6 21%
Communication and collaboration 6 21%
Planned initiatives 8 29%
Experienced staff 10 36%
SPI Team commitment 10 36%
Management commitment 14 50%

Table 2.2: List of success factors for SPI




The success factors are briefly described as fsllow

Process improvement sustainability

SPI requires repeated and consistent efforts. #dsiecontinuous investment of
resources and sustainability to keep process ingonewt alive (Komi-Sirvio, 2004).
SPI is usually not considered as a real work s@ge® improvement practices are
bypassed in case of any hindrance to meet goalsthar projects (EI-Emam &
Briand, 1997). When deadlines are approaching difig is insufficient then again
SPI is sacrificed (Stelzer & Mellis, 1998). Rairaerd Hall (2003) argued that in case
of management turnover, enthusiasm and commitmentpfocess improvement
activities could not be sustained. So, processargmnent sustainability is important
for the success in SPI.

Reviews

Reviews at regular intervals are highly recommertdedonitor progress and proceed
in right direction. Dangle (2005) argued that rewimeetings provide an opportunity
to talk about process improvement and make proicegsovement implementation

easier. Rainer and Hall (2003) have also emphasireceviews by saying that it

provide an opportunity to share knowledge and diqeer

Clear SPI goals

Defining clear and realistic SPI goals is essent@l the success of process
improvement initiative (Stelzer & Mellis, 1998). &fi et al. (2006) has stated that
25% of SPI case studies consider clear SPI goalsatrfor the success in process
improvement effort. Any process improvement initi@twithout concrete and clear
goal will not be fruitful at the end.

Business objectives

The eventual goal of process improvement is to gampetitive edge and business
supremacy (Weigers, 1998). Dyba (2005) has sugdestigning SPI goals with
business goals and strategies. Stelzer and M&B@8) have argued that introducing
process change as business practice will incrégsprobability of success. Thus, we
need to design SPI initiatives addressing busingsals rather than pursuing
compliance with any process improvement model (H2080).

Training

It is necessary to acquire trained process impreverpersonnel to institutionalize
change successfully. Salvaneschi (2006) arguedthianproving skills of the people
involved in SPI, it will become easy to achieve .SByba (2005) has reported
exploitation and exploration as a success factorspfocess improvement efforts.
Exploitation involves adopting and using existingowledge and experiences
whereas exploration refers to exploring new knogéedr innovation (Dyba, 2005).
Usually staff possesses technical skills but unavedrprocesses and methodologies.
So, while taking process improvement initiative,ist critical to determine the
expertise of process improvement staff (Dangle 5200



Communication and collaboration

Software process improvement is threatened withsteexe and fear. There is
unknown fear of leaving well practiced routines autbpting new ideas (Stelzer and
Mellis, 1998). Communication helps to resolve midenstandings and overcomes
resistance. Stelzer and Mellis (1998) concludeticbemmmunication and collaboration
has been addressed as a success factor in 6486 58® cases and in 74 % of the
CMM cases. There is immense need of selling chamgbose who will be directly
affected, through communication, education and kelpdopt the change (Nichols &
Connaughton, 2005).

Planned Initiatives

Well planned and dedicated improvement initiativesad software process
improvement effort to the road to success. It makesasy to execute process
improvement initiatives but less planned initiavenost probably end in failure.
Bdrjesson (2004) has suggested for dedicated macgsovement initiatives instead
of generic ones and designing less time consunmitigitives. Process improvement
initiative should focus on organizational needsaad of blindly pursuing one size fit
for all. Stelzer and Mellis (1998) emphasize taptize improvement efforts on the
need of urgency basis.

Experienced staff

Software process improvement needs soft skills niloa@ technological expertise.
While staffing SPI team, it is necessary to selgberienced personnel (Mehner,
1998). Rainer and Hall (2003) have reported expegd staff as a success factor for
SPI due to central role of people’s expertise axuegence in success of SPI. It is
evident from SPI literature that any process imprognt initiative started with non
professional staff having no prior experience ajgesss improvement effort resulted
in chaos and failure (Hardgrave, 2005).

SPIl team commitment

It has been acknowledged in SPI literature thatmament of individuals associated
with process improvement team is critical for sws{éNiazi et al., 2006; Stelzer &
Mellis, 1998; Dyba, 2005; Salvaneschi et al., 2006taff commitment can be
achieved through involving personnel who are goioguse it later on and are
supposed to be affected after change initiativerdbtave, 2005)Stelzer and Mellis
(1999) argued that without the active participatd@end-user of SPI effort, it will not
be able to get its payoff and will be useless.ilSe,suggested that change should not
be imposed by external group; instead users stauittibute their part to this effort.
These people will be more enthusiastic and comdhittevards change process and it
will increase the probability of success.

10



Management commitment

Management commitment is considered vital for thecess of SPI. My analysis has
reported that management commitment is the mosirong success factor in SPI
literature as 50%. Software process improvemeathisxpensive deal and it needs a
strong sponsorship. Any process improvement prejgbiout strong sponsorship and
lack of leadership involvement may face crisis d®tomes uneasy to continue
(Dyba, 2005). Stelzer and Mellis (1999) have regbthat management commitment
and support is the most referenced factor, 84 ¥%0f cases and 97% of the CMM
cases considered it vital for success of SPI iga. Process improvement is a
continuous effort unlike other projects. So, it @us strong management
commitment for SPI more than any other project.

11



3. Management Commitment in SPI
3.1 Defining Management Commitment

It is important to understand what ‘management cament’ is. In SPI literature two
different statements exist regarding management ndtment. Sometimes
management commitment is referred to as allocatforesources like funding and
staffing (Stelzer & Mellis, 1999). Sometimes it defined in terms of motivating
others and bringing passion and excitement (Set@@0). For this study, | define
management commitment in terms of providing resesii@nd active involvement in
process improvement. Active involvement refers tonitoring SPI activities and
developing personal interest in process improvenmetiative that ultimately brings
up energy, passion and excitement among employees.

Johansen and Mathiassen (1998) have suggesteddinmeasions for the active role
of management in success of software process ireprent effort. These dimensions
are:

1) Insight in general SPI and more specificallyrk@gerest in SPI activities
within organizational context

2) SupportSPI while steering change within organization aaubf in the time
of crisis.

3) AcceptSPI and show it through actions, by providing sudint resources
in terms of time, budget and personnel.

Wise (1996) has articulated following actions foramagement to make SPI
successful.

* Provide and sustain funding for SPI

* Providing and sustaining resources for SPI

 Creating and communicating rewards and recognitimn encourage
contribution to the SPI efforts.

e Establishing an infrastructure that motivates amdpares individuals to
participate in the SPI effort.

* Providing continuous monitoring of the SPI actei

* Visibly demonstrating commitment to SPI
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3.2 Role of Management Commitment in SPI

Certainly SPI literature is rife with statementkmawledging key importance of

management commitment for success of SPIl. On dtlaad; there exist some

statements presenting some contradictory views tabole of management

commitment in SPI. Firstly, it is given that why n@ement commitment has been
considered vital for SPI success, then followegi®sentation of contradictory views
regarding role of management commitment in SPI.

Stelzer and Mellis (1998) argued that SPI requadst of resource investment in
terms of time, money and effort. Moreover SPI mpdifirrent practices and change
always comes up with resistance. So, procuremerdllofequired resources and
overcoming resistance towards change is not peassibithout management
commitment. It has been further argued that sonssgtimanagement commits to
process improvement without knowing the estimatibmvestment of resources to be
made. Management does not provide sufficient timoe cbpe with process
improvement tasks. Consequently, middle mangerd findifficult to fulfill their
commitments.

Saiedian and Chennupati (1999) argued that gelitegt tools and technologies and
possessing best technical people can not guardr@esiality improvement. In fact, it
is only management that can ultimately lead to iguanprovement. Management
decides the initiative to be taken and later oealg SPI efforts. It is the management
that provides funding and resources for successfylementation of SPI and
furthermore disseminates process improvement gaatss all organization levels.

Abrahmasson (2000a) stated that employees set phirities according to the
perception received from managers. If managemenbtidiligently supporting SPI
then it will give a negative impression to emplayeé other organizational levels.

Rainer and Hall (2001) argued that long term mamesge commitment is necessary
for SPI. It is not a one time effort that needsfioial assistance for a specific time. If
one manager has keen interest for process imprawemehis organization and
continuously striving in this regard then exilesoich a manager might deteriorate all
impact of SPI. Thus perseverance of management domemt is needed.

In spite of all emphatic views about critical imfarce of management commitment
in SPI initiatives, there exist contrasting vievssveell.

Abrahamson (2000a) has reported the results ofidy shddressing a question “Is
management commitment a necessity after all inn&&oé Process Improvement?” It
reports the results of 12 SPI initiatives and finerviews with SPI professionals in

Finland. It is argued that if we confine the termamagement commitment to

allocation of necessary resources then surely we haed of it. But, if we consider

that manager should bring energy, passion andesweitt then its answer is NO.

Managers do not have to play any vital role moemntfunding, staffing and providing

sufficient time for SPI efforts. Furthermore it agued that process improvement
champions are more important than committed masager
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Dyba (2005)discussed that despite of agreed belief aboutcaliimportance of
management commitment results shows that it i®esential to have it in all cases of
SPI. This analysis is based on the quantitativeesuof 120 organizations in Norway.
Furthermore, some explanations are made to undergitigs conflict. One reason has
been cited that there is no common understandingnahagement commitment.
Another reason explains employment rules in Scawim region that has reduced
power difference.

3.3 Prior Research

Previous research efforts about role of manager@mnmitment in SPI are discussed
here. Though all studies are not solely dedicatech&anagement commitment and
partially explore some aspects of management cammenit.

Baddoo and Hall (2002) conducted a study to detegn®Pl motivators across

developers, project managers and senior managel8 WK’s software companies.

The SPI motivators reported by senior managers :weageer prospects, cost
beneficial, feedback, justifiable benefits, maintdile processes, meeting targets,
process ownership, resources, reward schemest ta#earchy, task forces, and

visible success. Out of these above listed motrgatsome were reported for

developers. These are: maintainable processesegzamvnership, reward schemes,
feedback, career prospects, sale ability, andrthailerarchy. Thus, we end up here
with a set of motivators for managers: cost beradfigustifiable benefits, meeting

targets, resources, and task forces.

Baddoo and Hall (2003) reported SPI de-motivatotsoss developers, project
managers and senior managers as a part of the stndyicted with senior managers
(Baddoo & Hall2002). The SPI de-motivators repoidgdsenior managers were: lack
of resources, time pressure, inertia, lack of dvetgpport, bad experience, lack of
SPI management skills, budget constraints, comiagoogssures, inexperienced staff,
inadequate communication, cumbersome processoflaekidence of direct benefits,

organizational changes, and personality clashes.

We can not state certainly whether managementnsratied or not without having
reliable measurements. Borjesson (2006) has repéote indicators for SPI success.
Steering group participation indicator has beengssted to measure management
commitment. The steering group participation chercomprised of the data about
presence and absence of steering committee membbesstatistics provided by this
chart provides measures that how managers speadtindiscussions about SPI. This
indicator is all about participation in steering@gp meetings.

Abrahamsson (1999htroduced an instrument to measure the level ofimdment.
This instrument is behavior-based commitment qaesaire. Moreover, this
instrument is supported by a framework of the pretation of the results. This
guestionnaire presents nine behavioral categorigs, open communication,
collaboration, taking responsibility, maintainingsaared vision, solving problems
effectively, respect or support, facilitating irdetions, inquiring, and experimenting.
The questions in these categories could be mod#retiscaled based on the context
of implementation. Through behavior-based commitmemodels or framework,
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change agent could determine that on what spedBbaviors needs more
concentration and any change in behavior is iiselicator of commitment, it could
be positive or negative.

Abrahamsson (2000Ilpresented a theoretical framework of managementétment
process. This framework explains how managementatnent could be developed
based on psychological, sociological and orgarorati behavior literature.

Interplay of commitment elements

learning

Determinants
) consequence
Project
Psychological +/-/ Commitment \ +/- Reflective
Social affective behavior
Structural i

decision- Commitment
making +/- evaluation

* terms

managerial context

Figure 3.1: Managerial Commitment Process (Abralsam2000b)

It considers four determinants (project, psychalafisocial and structural) as input
to managerial context. This managerial context l@ihithree forms of commitment
(affective, continuance and normative). There dreed inter-dependent factors
(learning, decision making and commitment evalugtithat gradually increase or
decrease. Reflective behavior appears as outputhef interplay of all these

commitment elements embodied in the managerialegbnThis framework helps us
to understand management commitment developmenta gssychological and

sociological process.

By summing up, the previous research reports SRivators and de-motivators in
view of senior management. There are few studiggesting the ways to measure
management commitment. But still curiosity remaab®ut SPI practitioners dealing
with this issue. SPI practitioner (e.g. processiregy, change agent) is considered
responsible to lead process improvement efforutzass by coping with any trap or
hindrance. Thus it is also the responsibility ol $Ractitioner to make management
commitment happen in SPI. The extant SPI literaacks any research effort that has
investigated motivators, de-motivators and indicataf management commitment in
view of SPI practitioner.
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4. Method

This section describes the methodology employedHisr study. At first, research
approach is mentioned that is followed by reseprokess.

4.1 Research Approach

The research in this thesis has been conductedidnphases. At first, exploratory
research was conducted that was followed by engpiriovestigation. The research
approach is described as follows.

4.1.1 Exploratory Research

Firstly, the success factors for SPI were deterchiby conducting exploratory
research.

“When some thing is ambiguous and not clear theploeatory research is made to
understand the ground reality” (Stebbins, 2001).

In this case, there were few prior studies abouatess factors for SPI. Since these
studies were conducted in different geographicaltexds, so the presentation of
success factors was not consistent amongst thems, We could not consider any one
of them as basis for this study. Consequently,deeided to conduct exploratory

research to determine success factors for SPI basathse studies and experience
reports; irrespective of any geographical context.

4.1.2 Grounded Theory

In the second phase of the research, ‘making mamagiecommitment happen in

SPI’ was investigated through grounded theory meseapproach. In recent years,
grounded theory has emerged as a popular quaditagisearch method in software
engineering research (e.g., ). Grounded theoryoaghrimplies ‘continuous interplay

between data collection and analysis’ (Coleman,/208rounded theory seeks to get
information that is grounded in collected data east of existing theory (Gasson,
2004). Furthermore, it provides a theoretical frasmek by breaking down data into

distinct themes, concepts and categories and thiind these categories to formulate
a theory (Coleman, 2007).
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4.2 Research Process

The research process was carried out in two phddes.first phase of research
consisted of literature study while the second phesnstituted empirical study.
Detailed research process of each phase is givewbe

4.2.1 Literature Study

This section reports the selection criteria of casalies, experience reports and
research articles. It also reports the method t daalysis.

Data Collection

Twenty-eight case studies, experience reports asdarch articles were analyzed.
Classification of data into three categories wasitltea came out of inspiration from
Niazi et al. (2006). Firstly, case studies cleatgscribing lessons learned from SPI
efforts were analyzed. It was fairly easy to deteersuccess factors from lessons
learned. Secondly, some case studies elaboratengetails of process improvement
effort were considered. Nothing was found like tesslearned in these case studies.
It was felt to go through these articles carefdlyd analyze the success factors or
barriers encountered during the process improverjumney. There was a third
category of articles describing success factoratified through an empirical study.
Success factors were listed in these articles. ,Tihugs also quite easier way to get
success factors from these articles.

Data Analysis

To analyze the data, ‘content analysis’ was employ&ontent analysis is used to
determine quantitative results in terms of freqyeanalysis from qualitative data

(Niazi et al., 2006). The ambition was to detemnsiniccess factors affecting software
process improvement effort and to find their fregme of occurrence thereafter.

Firstly, success factors were identified by carefndlysis of qualitative data in the

form of published reports and articles. Secondig, frequency of the occurrence of
each success factor in literature was determinegridyitized list of success factors

was concluded as a result (detail of success @rovided in section 2.3).

4.2.2 Empirical Study

Literature study remarkably indicated that managentemmitment was the most
frequently cited success factor with 50% ratio B fublications. It facilitated and
specified qualitative study with SPI practitionets collect their views and
experiences about the role of management commitrimerPIl. Data collection
procedure and analysis of data is described asAfsll
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Data Collection
Selection of Respondents

SPI practitioners in five different countries wetentacted. Within Sweden, SPI
practitioners from Ericsson and Volvo IT were catéal. A consultant, experienced
in working for SPI in many Swedish companies wa® aontacted. Moreover, three
companies in Pakistan; following CMM as maturity dab were approached.
However, in rest of countries it appeared to bey iificult to figure out appropriate
person. In this regard we used SPINs (Software @yslems Process Improvement
Networks). SPINs has been initiated by SEI (Soferangineering Institute) to allow
software and systems process improvement commumity geographical area to
communicate frequently (SPIN, 2007). We used SRdNontact SPI practitioners in
USA, France, and Canada.

The response rate was quite astonishing within wemhd Pakistan. Out of six
requests made in Sweden, five responses were ygosiiut only one request
remained un-responded and three acquired quitémoseplies in Pakistan. Thirty
requests were sent to SPINs (SPIN, 2007). Eighhe$e requests were responded
positively, two were turned down and rest of thquests was not responded. The
following table describes the number of responddrdsn each country and the
medium of communication (i.e., face-to-face intew; telephonic interview and
questionnaire).

Country Face-to-face | Telephonic Questionnaire | Total
interview interview respondents

Sweden 5 5

Pakistan 2 1 3

USA 1 5 6

Canada 1 1

France 1 1

Total 5 3 8 16

Table 4.1: Respondents from each country and medfisommunication

Structure of Questionnaire

Questionnaire (see Appendix B) was divided into aots. First part was regarding
demographics, seeking brief introduction of intewwee and SPI practices in the
organization. Second part was about the role ofagament commitment in context
of SPI.
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Demographics

There were sixteen respondents in all. The follgwiable describes experience of
respondents in software industry and software m®aaprovement domain.

Experience Range (years| Software Industry SPI

21+ 3 (18%) 0

16-20 5 (32%) 0

11-15 4 (25%) 1 (6.25%)
6-10 2 (12.5%) 13 (81.25%)
2-5 2 (12.5%) 2 (12.5%)

Table 4.2: Respondents experience demographics

The demographic data shows that 81% of respondhevis experience ranging from
6-10 years. It gives confidence that data has lgsgthered data from experienced
practitioners in SPI domain.

Interviews

Eight qualitative interviews were conducted. FiYehmse were face-to-face whereas
three were telephonic. The participation requess wisseminated through e-mail.
After participation confirmation and scheduling théerview, questionnaire was sent
well before the interview. So, respondent have toobrainstorm during interview
session. Face-to-face interview normally consistefdrty minutes. Interview session
was started by presenting the motivation of thelystinterview was focused on the
guestions given in the questionnaire. Hence, itlccdae completed within the
scheduled time. Notes were made during interviewvih® end of each interview
session all the discussion was documented. In adse@mbiguity or further
clarification; interviewee was contacted as intewi follow-up process. Same
sequence of steps was adopted in telephonic ietgreixcept that the time duration
was reduced to thirty minutes.

Questionnaire

Since the primary method of this study was condgcinterviews. But, later on we
adopted questionnaire as an alternative. One metmsgo for this option was the
choice of some respondents and secondly time diffsy with interviewee’s
geographical location also mattered a lot. Questiore was disseminated through e-
mail and in some cases web link was provided tessonline questionnaire. The
questionnaire delivered through e-mail and avadladiline were consisted of same
set of questions.

19



Data Analysis

Grounded theory analysis procedure was employeddta analysis. It is described as
follows.

Theoretical Sampling It refers to collecting and analyzing data amhaurrently
developing theory (Coleman, 2007). Initially theseno clear idea about the future
dimensions of theory. Data collection is initiateatsed on the initial sampling. While
the data collection and analysis is going on themes new categories are emerged
requiring more focus (Coleman, 2007). In order tupe with these emergent
categories, new questions are added. This prooessiges unless no more categories
emerge (Coleman, 2007).

In this study, one question was added about theorsaof lack of management
commitment.

Open Codinglt is referred to analyzing data line-by-line franterview transcripts.
Codes are allocated to text. This coding procesomne by breaking down data into
distinct concepts (Coleman, 2007). Data is brokeowrd compared, and
conceptualized (Strauss & Corbin, 1998). In thisegalata was collected from sixteen
respondents through interviews and e-mail. Aftexdneg transcripts of each interview
or questionnaire, distinct concepts in the trapsonere highlighted. Then similar
concepts and themes were classified with the sammeen The out come of open
coding was classification of data into twenty categs.

Axial Coding In the open coding phase all data is split u ib&sic categories
(Coleman, 2007). Axial coding puts these data bagether and defines categories
and its sub-categories (Strauss & Corbin, 1998)e fErm axial refers “coding occurs
around the axis of a category linking categoriesstbcategories at the level of
properties and dimensions” (Coleman, 2007). I ttudy, there were different
concepts that could be grouped into one categohus,Tby making connections
among twenty categories and relating those endeditipeight categories (invisible
ROI, parallel activities, wrong motivation, un-awaess of SPI, business orientation,
awareness of SPI, qualitative indicators, and qizive indicators).

Selective Coding In this phase core categories are selected ligatiag relationship
among categories and doing further refinement (Str& Corbin, 1998). Categories
are just description of data, so by combining theemd relating to a core category
develop them as a theory (Coleman, 2007). On thes lod our themes and categories
identified in open coding and axial coding phasspectively. It was further refined
into theory by interrelating eight categories toeth core categories (motivators, de-
motivators and indicators).
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5. Results

The research effort was three folded to explorertte of management commitment
in SPI. First aspect was to investigate the reasloaislead to lack of management
commitment. Here it is addressed as de-motivatbrsn@anagement commitment.
Secondaspect was to determine the ways to win managel@ninitment. It is
presented here as motivators of management commtitnh@stly, indicators of
management commitment are reported.

5.1 De-motivators of Management Commitment

There are some de-motivators that cause lack inageament commitment. In the
presence of these de-motivators; management conemitwill be at stake. We
identified four de-motivators, i.e., return of istment, parallel activities, un-
awareness of SPI, and wrong motivation.

1.1.1 Return of Investment (ROI)

ROI refers to pay offs of SPI effort. SPI is inigd to improve current practices. New
processes are institutionalized to overcome exjgpiroblems and to achieve desired
results. SPI is a costly effort in terms of finantiene, and resource investment.
Managers seem to be eager to see some visibldsrésuleturn of this investment.
When they can not see results then consequentyyltiose their interest in process
improvement. A process engineer in a CMM Levelgaoization elaborated:

“For process improvement initiative, we need resas; time and funding. When
management invests so much then in return expecte ghing. (...) In the

beginning you can win management commitment bngedome fabulous stories
of process improvement. But if you do not showR«@Y of process improvement,
then ultimately they will lose interest”.

According to empirical data, ROI could be definedgrms of cost reduction, delivery
time, quality of the product, less dependency @oueces. Furthermore, it refers to
fixed problems those have troubled in the past. @peesentative comment in this
regard by an SPI Manager was:

“Show ROI, in terms of improvements and produgtiviReduce number of
defects, reduce dependency on resources. You mayeed heroic efforts if you
have strong processes”.

Commitment to SPI significantly lowers for the mgament, in case of absence of
any visible result. When management could notasseROI then there is no reason
for them to commit on SPI.

1.1.2 Parallel Activities

Software organizations concurrently work on manytivdes like software
development and maintenance. These projects ame soarce of income and SPI is
actually started to support and assist in the siscoéthese projects. A SPI Manager
in a CMM Level-2 organization illustrated:
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“In smaller companies they invest a lot of timenraintenance. They are
always in haste to fix problems and deliver it tstomer. In this situation they
ignore processes. When situation is like this, teametime you follow

processes and sometime do not. Then all thingsnessed up and at the end
and process improvement results are not visible.”

SPI can not be placed appropriately by the managea far as the management
fails to acknowledge its importance. An illustraigcomment by an SPI Manager in
this regard was:

“SPI is seen as a bottom priority, to be done anlyspare time’ if no other
‘revenue enhancing’ comes along.”

SPI will always be challenged by parallel actisti¢t is not easy for management to
opt for SPI at the lossf other projects. Whenever there is a decisiveatiin to make
choice of one between two, then SPI will be negléctnless the importance of SPI is
realized.

1.1.3 Un-awareness of SPI

Un-awareness of SPI refers to lack of knowledg&ef. Managers are usually not
aware of SPI, the way change steers in the orgamizachallenges faced, and time
span for obtaining result. They are usually fageiddy the glories and glitter of SPI
without knowing it in actual. SPI is started withod of enthusiasm, but this all ends
up at discouragement and consequently giving up tfartef A process manager
illustrated:

“Usually management has no interest in SPI by thdéhese were some

external factors that lead them to initiate procesprovement. So when they
observe resistance from employees and they dolie\&PI then their interest

IS reduced.”

Lack of involvement in SPI activities is anothepast of un-awareness of SPI.
When management could not get involved or monitr&tivities then it can not get
the true picture of the things happening insideSRI Manager at CMM Level-3
organization commented:

“As far as management monitoring is concerned,a$ lhecome a challenge
for the success of SPI programs. Many SPI initestivn software industry
have proved that in the organizations where hignanagement itself has not
monitored the progress and resolved the issues, @&drams have been
delayed or completely failed. On the other hand,omganizations, where

higher management involved in status review meeting paid a close

attention to resolve the issues and dependenciesyexry successful in their
SPI programs.”

From our empirical data it was evident that resistatowards change is increased
when management does not get involved actively amitaring activities of SPI.
Majority of our respondents advocated the actiwolvement of management in
monitoring SPI. But one of them opposed it by reasp that too much management
involvement will kill SPI.
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1.1.4 Wrong Motivation

Real SPI can not be achieved with the wrong matimagven if it seems to seek SPI.
The process maturity is the actual goal set bySReé instead of seeking a label of
process maturity. A quality manager commented:

“Initially management commitment is a marketing gata gain certification.

They want to achieve benefit for marketing of tbereditations perspective.
Management commitment comes down by knowing that/ veork is involved
and the certification will not come for several ygalt is really hard to find

managers who want SPI to improve quality.”

Process improvement is a continuous journey anduguof perfection never ends.
Plenty of recourse investment is required for theppse. Moreover, it needs
durability of management sponsorship and commitmehbus any process
improvement initiative having wrong motivation caat sustain in the long run. An
elaborative comment in this regard was:

“Management commitment comes down by knowing teatyhwork is involved
and the certification will not come for several y2a

It is evident from empirical data that any procesgrovement effort based on wrong
motivation will suffer inconsideration and lack afommitment on behalf of
management.

5.2 Motivators of Management Commitment

Business orientation and awareness of SPI werdifiéeintwo motivators to inspire
managers for SPI.

Business Orientation

Business orientation refers to tailoring procesprowement activities according to
business needs. One consultant of SPI commented:

“Managers are hired to make business; they are mogd for SPl. So show
them what and how SPI will add to their businesxess. SPI is just a tool to
make business and improve business. (...)SPI isgatéom run, so you need
to define objectives that have value for companyd ahow results

periodically.”

Managers are required to be elaborated by thefiignce of SPI on the business. We
need to convey managers the impact of SPI on bssindow SPI will help to
increase financial savings and market share. Afgggnt view in this regard by a SPI
manager was:

“Motivate managers by showing financial returns.r@®mce them through facts
and figures. For example, by telling that today sgend xxx $ on fixing post
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delivery defects and more than that there is pdggilof losing customer as well.
Then show them lose in term of dollars.”

Another aspect of aligning SPI activities with mess is to understand organizational
needs. Blindly pursuing any process improvememhéwork without knowing your
organizational needs can prove fatal for the procasprovement. Process
improvement initiatives must be designed based ogarozational needs. A
representative comment by an SPI Manager in a CMMeL-2 organization was:

“Do not pursue blindly any process improvement feavork (...) understand your
organizational needs. Whether they are struggliog durvival or developed a
mature business. Understand the business goaknuree limitations and
problems. Design SPI program inline with companjecives.”

The synchronization and harmony between SPI pexctand organizational needs
will definitely reveal the factual importance of IS the management regarding
organizational development.

Awareness of SPI

Awareness of SPI refers to the knowledge of prooapsovement. It is important for
management to have knowledge of SPI for settinlisteaexpectations. A significant
remark by an SPI manager in this regard was:

“Management education as to how to do a processorgment program, what to
expect in benefits, effort, and the time invol{ed) There is too much noise in the
process to accurately say that x process improveimas resulted in y benefits. |
would like to see SPI create some standard mesuch as: a) was the change
adopted by the organization? b) Did the change iobita stated objectives c) Are
the practitioners wusing the new practices 6 montlaster rollout
completed?(...)management should acknowledge that wlie be failures and
setbacks, but not punish the pioneers.”

Another aspect of awareness of SPI is to commumicanagement that what is
happening inside. One representative comment g régard by an SPI consultant
was:

“As an SPI agent | recommend to have bi-weekly imgetvith top management,

where you can discuss your plans, programs andnailes. These meetings
should be only between change agent and managbkesewou can freely discuss
about the response of individuals towards procagsrdovement. (...)Some people
are simply negative and don’'t want to adopt thengefor personal reasons.

They take a lot of time to institutionalize the pa and ultimately it becomes
expensive.”

A remarkable change in the level of interest of agment will definitely be

observed; if the management start acquiring knogédedf SPI in general and have
insight about SPI activities inside the organizaiio particular.
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5.3 Indicators of Management Commitment

There are some indicators to measure managememhitment towards SPI. These
are clarified as qualitative and quantitative iadics.

Qualitative Indicators

Qualitative indicators are referred to as behaviaitabutes. Managersiehavior and
attitude towards SPI show their commitment. It dodle perceived through
discussions, what they speak about SPI and theurds towards SPI activities.

An illustrative quote by a Process Engineer was:

“Management commitment can easily be measured by #ction. Actions
speak how much they are committed towards procepsovement. Are they
allowing people to take trainings and allocatingné for these activities.
Management commitment can be perceived from tleiawor as well. If SPI
team introduced use case specification, but marsagsk for SRS specification
then it shows their negative intent towards proceggovement.”

Actions are another indicator of management comentmSPI is all about change. In
order to institutionalize change, we need to chahgeculture of the organization on
the whole. This cultural change can not be achiewatthout full support of
management. A desire for change is not enough,eg&ds much more from
management. A SPlI manager commented:

“The *problem* is that too many times Lip Servicegiven to quality/process
improvement programs and yet not enough budgeg, tiools, or other realistic
expectations and support are provided.”

Qualitative indicators give a quick measure of ngggmaent commitment. The level of
manager’'s commitment could be easily perceived fisoussions and actions.

Quantitative Indicators

Quantitative indicators refer to quantitatively ree@ement of management
commitment. One quantitative indicator of commitmisrparticipation in the steering
committee or SEPG (Software Engineering Processijrmeetings. An illustrative

comment in this regard by an SPI Manager was:

“We use a chart that indicates the presence or abseof process improvement
stakeholders. Three different colors are used tpregent their status in the
meeting. If one does not come then we just assigu &lock. We use green for
presence and if some one comes late or leave e#nka we assign yellow. For
this purpose we do not use names instead show athr@eidentifiers. After some
time, it gives us good quantitative measures alsmmeone’s commitment to
software process improvement. ”

Issue resolution chart is another way to measurenagement commitment
quantitatively. It shows that how many issues axedf and how urgently; on the
behalf of management. One SPI Manager from a CMMel-8 organization
elaborated:
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“We use ‘issue escalation process’. By using thiecess, issues are identified in
internal audit. Then responsibility is assignedeiiéhcould be some issues related
to management e.g. training, human resource anghigogical. It is analyzed by
comparison of resolved problems and pending problembehalf of management
that how much committed they are.”

Quantitative indicators provide management commitno@ a scale. It is not quickly
visible. In order to get quantitative measurestatertime is needed.
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6. Discussion

The study aimed to determine motivators, de-madrgatand indicators of
management commitment. A comparison is providedéen our findings and extant
research and its implications.

6.1 Role of Management Commitment in SPI

There are two schools of thought regarding rolenahagement commitment in SPI.
There are several case studies and experiencetgeqpcknowledging key role of

management commitment and arguing why it is clitit have management

commitment in making SPI happen (Basili et al., 2,98urtis, 2000; Dangle, 2005;

Ogasawara et al., 2006; Hara, 2006; Hardgrave, ;288kaneschi et al., 2006). But
on contrary, there are also some studies preseatififflerent perspective and denying
the role of management commitment for the succégsazess improvement effort

(Abrahamsson, 2000a; Dyb4a, 2005). These diverdaimhs make one curious to seek
reality.

Through our empirical investigation, we argue ttias question can be answered
globally, neither in YES nor in NO. In fact, thesee some factors to be considered
while answering this question.

In accordance with the observations of Dyba (200&) consider that cultural impact
is one of the important factors regarding the aflenanagement commitment in SPI.
The role and influence of management change iremdifit cultures. Management
might not have too much influence on lower orgatiiweal levels in a culture having
less power difference. In this case a strong rateror any change initiative is
needed to get people committed. Management casim@ly impose their decisions.
We can cite example of Scandinavian countries lipl@ss power difference that
suggests higher importance of employee participatipyba, 2005). In this scenario
process improvement initiative could be succeeddubwt management commitment.
Though, it will be costly, time consuming and sornmme leading to un-clear
decisions. In other scenario with big power differe; management has immense
influence for the success of SPI efforts. In thigagion, commitment of employees
has strong adherence to the management commitme&ny. inconsideration from
management may lead SPI project to failure. Weati@nexample of US with bigger
power difference than Scandinavian countries (DZ685).

Secondly, our findings suggest that public andgieworganizations also have diverse
needs. A process improvement initiative in a pevatganization might have less
likelihood of success without management commitmé&nm contrary in a public
organization, management commitment may not haveniach impact.
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6.2 De-motivators, Motivators, and Indicators
De-motivators

Baddoo and Hall (2003) have reported some de-ntotisaf senior management as a
result of a study conducted with senior managetsiiteen UK software companies.
Here we compare these de-motivators with our figslinNVe discuss similarities and
dissimilarities between the two set of de-motivatmported by senior mangers and
our findings from SPI practitioners as follows.dar study, one significant aspect is
that we have not used same labels for de-motivatsrsised by Baddoo and Hall
(2003), but in some cases one label might be repteg similar concept used with a
different name in other study. In comparative asiglywe will refer de-motivators
reported by Baddoo and Hall (2003) as de-motivateported by senior managers
and our findings as de-motivators reported by S&¢tgioners.

Lack of resources, time pressure, bad experiermad df SPI management skills,
budget constraints, commercial pressures, inexpegde staff, inadequate
communication, and lack of evidence of direct bi#sefere amongst de-motivators
as described by senior managers. Whereas the deatoos reported by SPI
practitioners were: parallel activities, invisibROI, wrong motivation, and un-
awareness of SPI.

There are some similar factors among the two ggolizvo de-motivators reported by
senior managers ‘time pressure’ and ‘commerciaggarne’ present similar insight as
that of de-motivator ‘parallel activities’ reportég SPI practitioners. Similarly ‘lack

of evidence of direct benefits’ by senior managerepresented by ‘invisible ROI’ by

SPI practitioners. ‘Inadequate communication’ régaiby senior managers is partial
part of ‘un-awareness of SPI’ reported by SPI ptiacers. ‘Lack of resources’ and

budget constraints reported by senior managersvgshat SPI community has not
realized it as a de-motivator.

From the comparative analysis of de-motivatorshas become obvious that SPI
practitioners have better understanding of factdreh can de-motivate management.
But still they have overlooked ‘lack of resourcemid ‘bad experience’ as de-
motivator of management. SPI practitioners neecdknowledge that scarcity of
resources can also prevent managers to activelposusPl activities. Another
possible reason for de-motivation could be ‘badeegmce’ of any past SPI effort.
There are two other de-motivators that have nob lmeasidered by senior managers.
These are: wrong motivation and un-awareness oftlsRIrefers to lack of overall
understanding of SPI.
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Motivators

Motivators reported by Baddoo and Hall (2002) fenisr management as a result of
study conducted with senior managers in thirteen'sUgsoftware companies are
discussed here in a comparison with our findings wie same background described
in the section 6.2.

The motivators reported by senior managers wers: lmeneficial, justifiable benefits,
meeting targets and resources. On the other hamtvators reported by SPI
practitioners are: business orientation and awase0ESPI.

The two motivators reported by managers: cost i@aktnd justifiable benefits are
directly related with ‘business orientation’ repattoy SPI managers. By alignment of
SPI objectives and goals with organizational andir®ess needs will ultimately be
cost beneficial and having justified benefits. Bysalution of problems that have
caused hindrance in the past to achieve busineds ga. missing deadlines or cost
overrun. Then addressing these organizational enablor business needs as SPI
goals will help to achieve these goals as well. @mdivator reported by managers
‘meeting targets’ has not been considered by Sikitpioners.

Meeting targets as a motivator reported by seni@nagers suggests that SPI
practitioners should set realistic targets thatlddne easily achieved within settled
timeframe. Another motivator reported by SPI ptaxters is ‘awareness of SPI’ that
has not been reported by Managers.

Indicators

Qualitative indicators are referred to behaviorgasures. Our findings suggest that
behavioral measures by SPI practitioners are josfimed to perception and there is
lack of proper measurement of different behavioedégories. It is not easy to draw a
line between committed and non-committed managessnply we can’t say that one

is committed or not (Abrahamsson, 1999). SPI piaotrs need to look at behavioral
categories level so that they can point out rigielaato be focused. Abrahmasson
(1999) has proposed a questionnaire to study diftecategories of behavior. Hence
to study behavior at categorical level is neededill give more concrete and exact
measure of different behavioral categories.

6.3 Implications

This study has implications for both theory andcpce. The study elaborates the
need of studying SPI in global context. If we haohducted our research in
Scandinavian context; then our results would haenkdifferent; simply denying the
critical role of management commitment in SPIl. Hemur study adds to existing
body of knowledge with evidence of our findingsttB&| should be studied in global
context rather than specific context. It will bringp consistent results having no
influence of cultural aspect©ur findings can help SPI practitioners in designin
improvement initiatives that will render enhanceimarmanagement commitment.
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7. Conclusion

This study investigates the problem of making managnt commitment happen in
SPI. In particular, this study focused on motivafate-motivators and indicators of
management commitment. Our findings suggest thatde-motivators - (1) invisible
ROI, (2) parallel activities, (3) wrong motivatioand (4) un-awareness of SPI — lead
to lack of management commitment. Two motivatord )}-business orientation and
(2) awareness of SPI- can help to inspire managstsnake them committed to SPI.
It is hard to determine the level of management radment without proper
measurement. Two categories of indicators — (1htpadive and (2) qualitative — can
help to measure management commitment. Furtherrttusestudy implies that role
of management commitment in the success of SPéwvavith the changing cultures
and organizational setups. The possible future i®nitevelopment of management
commitment development model. The basic idea ifrildigion of motivators, de-
motivators and indicators of management commitnadmtg with phases of IDEAL
model.
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Appendix

A: List of Organizations

Organization

References

NASA

Basili et al. 1997

Advanced Information Service
Inc.

5 Ferguson et al. 1999

Motorola Daskalantonakis1992,
Daskalantonakis1994
Philips Rooijmans and Aerts 1996

Tata Consulting Services

Curtis2000

DataStream Content Solutions

Dangle2005

Toshiba

Ogasawara et al. 2006

NewWorld Commerce

Hara 2006

Motorola Cork

Hara 2006

Large Spanish Company*

Guzm’an et al. 2006

AB Alna

AAC

Hardgrave2005

Silicon and Software Systems|

Hara 2006

Mediamarket (Media-Saturn
Holding GmbH )

Salvaneschi et al. 2006

Allied Irish Bank

Hara 2006

Brazil and Finland Small

Wangenheim et al.2006

Ul

Companies

IBM Nichols and Connaughton 200

SEI Goldenson and Herbsleb 1995
Goldenson and Herbsleb 1996

Raytheon Dion 1992

Hughes Humphrey et al. 1991

Corning Incorporated Johnson 1994

Siemens Mehner et al. 1998

Telecordia Pitterman 2000

* [ts name is anonymous.
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B: Survey Questions

Q1: Your experience in software industry (Years)
Q2: Your experience in software process improverdentain (Years)

Q3: Please specify your organization’s currentfixas of process improvement
effort and its level (if applicable).

Q4: What are the three important success factongricess improvement effort, in
your view?

Q5: What are your views about management commitPnidotv you value it for the
success of process improvement initiatives?

Q6: What are the factors that can lead to lack @fi@agement commitment in process
improvement effort?

Q7: What kind of problems you usually face relatetimanagement commitment™?
Q8: How often do you monitor management commitnagit how you do that?

Q9: How do you measure ‘management commitmentbur yrganization?

Q9: How do you audit ‘management commitment’, inédiy?

Q10: As a member of SPI community, what do you ssgdhow we can make
management committed?
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