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ABSTRACT

LEADERSHIP COMPETENCY PROFILES IN COMPLEX PROJECT
MANAGEMENT ENVIRONMENT

Yél maz, Fevziye

M.S., Department of Industrial Engineering
SupervisorPr o f . Dr. Canan ¢ilingir
July2015,155 pages

The overall ambition of thighesiss to find out required leadership competency
profilesto be successfuh complex projectnanagement environmenko ensurea
complex project management environmeB®, projects thatwere executed in a
company in the field of defenseere analyzetbased on complexity féars that are
mentioned in literatureBy using Analytic Hierarchy Process (AHP), the relative
complexity of the projects was measut projects were grouped as complex or
not. By taking into account the project performance measures of the corresponding
complex projectsn weighted summethod projects are sortéy successkinally, a
guestionnaire about leadership behavigfsu k | 6 s Manager i afdr Pr act
these projects was applied to determimedompetency profiles ahe leaders to be
succeasful in the complex projecB&xpert Choice 11 and SPSS 21.0 software
programs are used respectively for analysis of data collected from AHP Survey
and Manegerial Practices Survey. t e r t h eisioa/enadioyirgychangeé i s
determinedhs a critical behavior for complex project mamagat.

Keywords: Project @mplexity, LeadershipManagerial Practices Survegnalytic

Hierarchy Process



vZ

KOMPLEKS PROJE Y¥NETKMKNDE LKDERLKK ¥ZELK

Yél maz, Fevziye

Y ¢ ks ek Enidsgasntsr,i M¢hendi sl i Ji Be Il ¢ mg
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Temmuz2015,155 sayfa

Bu -al ek maknemp | eerkasc épr oj e y°netiminde bakar é
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CHAPTER 1

INTRODUCTION

1.1. Objective and Content of the Study

Efficient management is the major factor to achieve success in projects. Especially
today, project management techniques are considered to be extremely valuable, and
being enforced in various comgaeanpeteny by c
profiles in projects ams important as applied project management techniques.
Especially, in todayo6s worl d, a | arge
technical/technological aspects and etc. are executed simultaneously in the same
company. To manage propg that include various interrelated parts, high
uncertainty, difficulty, etc. (hereinafter this type of projects is called as complex
projects and detailed definitions are given in Chapter 2) traditional project
management methodologies (PMBOK, PRINCE2) are not adequat&he current
methodologies arensatisfactorsince complex projects differ frosimple projects

in points of scale, changeate heterogeneity andmbiguousobjectives (CCPM,

2008)

To make traditional project management methodologies address these issues
adequately; updating the known project management techniques may be an option.
However, different from updates in methodologies, the success of the projebemay
related to lhe chaacteristics of the project mager. Here, the main question is
whether managers ofcomplex projed require additional skills, knowleégand

experienceso operate in compleprojectenvironmentsn aneffectivemanner.

In this study, firstly project managent environment is defined in a company in the
field of defense. (Due to confidentiality reasons, hereinafter the company is referred
asit T Cempany) Then literature review is given about complexity and complex
projects. Finally, required leadership ngpetency level of project managers is

defined to be successful in the management of complex projects.



1.2. Company Introduction and Problem Definition

1.2.1 Projects inthe company

The companyoperates indefense industry. Main working areas adesign,

development, production asgstem integrationof defense electronic systems.

In the company, approximately 40 projects are executed simultaneously. Projects in
the company differ in size and technical dimensions. The projects executed by the
companycan be categorized as:
1 Projects that include design and small amount of prototype product
1 Projects that include design and high number of serial production after
approval of the prototype production
1 Projects that include design, production antkgration of the produced
products to the whole system
1 Projects that include production of items that are designed and/or produced
before
Projects that include only software design with technical staff leasing
Projects that include buying a product franaompany and selling to another
one without any value added

1 Projects related to maintenance of items sold before.

The customers for the projects may be:
T Undersecretariat for Defense I ndustries (
1 Foreign customers

M Domestic fims

1.2.2 Project Management in the company

Projects executed in the company are mainly led by program management
department/Office. One exception is about the projects that include serial production,
and buysell projects; these are managed by producidanning and control

department. Also, the projects for maintenance and after warranty period of sold

items are managed by integrated logistics departments.



Every project has a project manager for management of administrative and technical
issues and arpject technical manager for only technical issues. Project manager and

project technical manager are assigned by the general manager of the company
according to experience in similar projects and, current workload. A project manager

or project technicamanager may be responsible for different number of projects at

the same timedependingn the size or workload of a particular program.

Projects inthe mmpany are managed based on traditional project management
techniques and leadership style of projgmnager. However, it is seen that same
project management techniqgue and same proficiency level in project management
gives different outputs for different projects, since it is realized that the projects

managed by the same personay beterminated withdifferent performance levels.

The organization structure of the company can be weak, balanced or strong matrix
according to prioritization/decision of the top management of the company.
Therefore, the authority of the project managers on the projectaedrfunctional

department depels on the projects they manage

Finally, a personnel assigned to project team is determined by related functional
department s manager, according to his/HFt
and his/her workload. Theifmation of the project team is finalized before the kick

off meeting of a project.

1.2.3 Role of Project Managerin the company

Program Management Department/Office is the overall coordinating body for the
preparations and conducts of projects. The Projectalglamis responsible for the
performance of the program in all aspects such as:
1 Planning, coordinating and supervising the efforts during proposal preparation,
1 Reviewing the requirements of the Request For Proposals and contracts,
0 Managing the program/prajeperformance with respect to the following
criteria; Technical (design, development, test, reliability, maintainability,
testability, configuration control, documentation, logistics support,

production, quality control, etc.).



Financial (budgetary foresting, etc.),
Schedule (detailed schedules, deliveries, material inflow, etc.),

o O O

Administration (contract administration, company rights, etc.) and
o Other specific (security, etc.) requirements during execution,

1 Coordinating the interface with the custordering all phases.

1.2.4 Project Performance Measurement irnthe company

There is no well defined performance measurement technique for the projects
executed inthe mmpany however, to assume a project is successful the following
items are important:
1 Deliveries should be done in accordance with contractual project delivery
schedule.
1 Invoices should be rda out and payments should be received in accordance
with cash flow plans
Expenditures should be incurred within allocated budget.

1 Complete customer satisfactishould be ensured

1.2.5 Problem Definition

In the company, a project manager or a project technical manager is assigned
depending on the experience or current workload, so there is no system to assign the
right person to the right project. tihe companyit is realized that the projects
managed by the same person terminated with different performance levels; it means
that same project management techniques and same proficiency level in project
management may give different outputs for different proje&itso, it is seen that

some projects have approximately same performeved, althoughdifferent people

are assigned as managersthiem. Therefore, the company is doubtful about the
probable effect of assigned project manager on performances of projects.
Additionally, the company considers that some projects differ in terms of various
interrelated parts, high uncertainty, and difficulty, so that some projects are

terminated with different performance levels in spite of same project management.

To sum upthe company @sires to achieve the answers tloe following questions

with the help of this study:



Is it possible to make some classificatiafigrojectsexecuted in the comparased
on their difficulty, size, and etc. to ensure more successful management
Is there ayr el ati on between project perfor man

characteristics?

In this study, Acomplexityo is defined |
question and the projects executed by the company anpegicas compk and non
complex. Then, analyses are made to find out whetleadershipcompetency

profilesare different to beuxcessfuin complex environments.

1.3 Organization of the Thesis

This chapter includes the general information aboutctdmpany and theroblem

definitions.

In chapter 2,namely the Literature Review chapter, the previaisdies on
complexity and leadership are reviewed. In addition to this, short definition of
Analytical Hierarchy Process (AHP)and weighted sum method are given inathis p

with the help of literature.

Chapter 3 namel y fAmet ho doorsistg yof then dnetmodokogyl t s 0,
followed through the analysis of the problem and theresults based on the
statistical analyses that are reported in detalil.

The discussins of findings are given in Chapter 4 in the light of litergtared

finally, in Chapter Sconclusionsof the study are provided anddirections for future

research areas addition to limitations in the studyre discussed.






CHAPTER 2

LITERATURE REVIEW
2.1 Complexity

2.1.1. Definition of Complexity

Before going into the definition of HAcom
roots of this word. The term complex is derived from the Latin plexus, in his paper
Louma (2006) gives the meaningf the complex as bringing together, while
Gersherson (2013) gives it imerwoven.This meanghat if something is complex, it

includes elements that are difficult to separate. practice, although common
synonyms for the term complex are difficult,ngplicated(Whitty & Maylor, 2009)

in the real world, the fairuse c ompl exi tyd i s not a synon
0 | a (Wgavdr, 2007)

According toWhitty& Maylor (2009), complexity is a measure of the difficulty to

achieve the desired understanding of a complex system, or it is the amount of
information necessary to describe a complex system with reference {t6aBar

(2003). This means that more informatisrrequired to describe higher complexity.
Gerhenson (2013)tates that in a complex systenifferent elements interact and
outcomes are unpredictable and nonlinear. Ténvgals the whole is more than the

sum of its parts in the case of complex#ylot of examples can be givascomplex

systems such as governments, the human body (physialp and a person
(psychosocial) (Ba¥am, 2003 &Bak, 1997)

2.1.2 Properties of Complexity

Although many papers were written about complexity in recent years, omypiexit
still seen as a btk box and the properties ebmplex systems mentioned in the
literature give an indication about what it actually is. These properties are listed
below:

1 Complex systems involfiarge number of interacting elemed{Snowden,
2007) fimultiplicity (number of components)and ficausal connection (number
of links between componenig HomekrDixon, 2000).



1 Components of complex systemmannot be seen apart from each other. In other
words, deconposition of complex systemanto different elementsis too hard.
(Dombkins, 2012)This property is called interrelatedness. Nauta (2011) claims
that this makes a reductionist approach of understanding a complex system a hard
task.
1 It is stated by Homebixon (2000), if a module isubstracted from aomplex
system without affecting tisey s t e mo s less eomplex sBysteis achieved.
This is called the interdependence property of complexity.
1 The behavior of acomponent ofa complex system does not help to make
deduction about thbehavior of the overall systemhib is emergency feature of
complexity Bar-Yam, 2003. In other words, the output of the complex system is
different from the total sum of its components (Hoiéron, 2000&Nauta,
2011).
1 Complex systems are indeterminate in the sense that the outcome of such a
system is not always clear beforehdhauta, 2011)that means they havegh
uncertainty(Dombkins, 2012)
T The outcome of a complex system is not I
response with respect to its input is sensitive to sni@hges in the input (e.g.
The famous AButterfl y -Bixordf 2000).0) (Nauta, 201:
1 Complex systems are dynansgstems, this means the properties of the system
change over time(Nauta, 2011)in other words complex systenase usually
adaptive systems of systems (Dombkins, 2012).
1 According to HomeiDixon, 2000, complex systems are operetwironments,
not selfcontained and it idifficult to defineboundary In reference to Dombkins
(2012),complex systembave ongoing environmental and internal turbulence.
1 Complex system has a history. This means thatpastis integrated with the

present and the futu(&nowden, 2007)

2.1.3 Project Complexity

Project Management Institute defines a projedieaemporary and unique endeavor
undertaken to deliver a resul{fPMI, 2013) This result causea change in the

organizationand this change occurs between a start and a final date. According to



Vidal et d. (2011a & 2011b)time and resources aused within a project to reveal

products/services or to ensure performance/resource improvement.

Baccarini (1996) is the first person that mentions about complex dimensions of
projects in the late 1990s. Projdatlures in terms of cost overrun and time delays
occur frequently and are being investigated for a long time (Flyvbjerg et al., 2003)
and the failure is often linked to a lack of basic processes (Whittaker, 1999);
however Williams (1999) declared thatehinability to manage complexity has been
recognized as a major factor in project failukéter, the Cynefin Framework (Marco
Cynefin) developedby Snowden (2000pnd it is accepted as e of the first
functional applications oftomplexitytheoryto the science of project management.
Additionally, project management is added to the list of disciplines related to the
theory of complexityin 2006 (Whitty&Maylor, 2009) and in the same year, IPMA
(IPMA, its English acronym for Internationd&roject Manag®ent Association
approved the concept of Complex Project Managen#dtdr that time,complexity

is begun tobe perceivess a propertyof the project. Cicmil et al. (2006) assert that
ficomplexity has been recently addressed as one of the most relevesiriqpoject

management research

Some authors, includin@Villiams (1999) and Xia&Lee (2004) define projects as
ficomplex systems that require management si nce pr oj ect manag
organi zational factors t hattol inaaddtionnto t i n
technological issuesTogetherwith the organizational and technical complexities
described by Baccarini (1996), project managers have to condiagigeaumber of

parametes (e.g. environmental, social) and differedkeholders, lib inside and

outside the project (Chu et al. 2003, Jones&Anders0@5) Different factors that

make projects compkecan be the number atakeholderstechnical requirements,

risks, etc or angombination of different factors. Concerning this issuelal/et al.

(2011a &2011b) statehat fiproject complexity is the property of a project which

makes it difficult to understand, foresee and keep uooletrol its overall behavioy

while CCPM differentiates between simple (routine) projects and conplgects

by At he degree of di sorder , instabi |l it
uncertainty, irregularity and randomness, including a high uncertainty about
objectiveso (CCPM, 2008).

9



Moreover, several studies have highlighted the different dsoes of the
complexity of projects. Turner&ochrang(1993), and Shenhaidvir (2007) refer to

the technological complexity while Baccarini (1996) adds organizational complexity.
Williams (2002) shares the view of Baccarini (1996), but extends it by ongoadd
dimension; namely umctainty. Also, Williams (2002)described theproduct
complexity which influencegroject complexity to investigate aspects of project
structural complexity.According to Xia and Lee (2004) complexity may be
measured in the bie n s i o arganizatibnal/fechnicaland fistructural/dynamic.
Kahane (2004introduce social complexity to the literature, according to tailking

and listening to each othare critical behaviors tsolve hardproblems With the
help of this dimensio, fiscience, engineering and technology were combined with
society, economy and cultur¢Yingluo, 2008)CookeDavies &Arzymanow (2003)
classifycomplexitydimensionsas thetechnical dimensioand the human dimension.

The TOE framework (TOE stands for chmical, Organizational, and External) was
developed to structure different aspects of projects that are related to the complexity
of projects (BosctRekveldt et al., 2009). As defined by Baccarini (1996), technical
aspects of project complexity are retht® the technical contents of a project and
subcategories within the technical aspects can be listed as goals, scope, tasks,
experience and risk. Organizational aspects defined by Baccarini (1996), are related
to the context in which the project is extl within the organization and sub
categories within the organizational aspects can be exemplified as resources, project
team, trust, risk. External (or environmental) aspects are related to the environment
of the project and subategories within the emonmental aspects are: stakeholders,

location, market conditions and risk.

2.1.4 Complex Project Management

The College of Complex Project Management (CCPM) describes the management of
the project as a process: Acontinuum: at one
with its philosophy, organizational architecture, methodology, tool set and contracts

all firmly based upon certainty; at the other node is complex project management,
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with its philosophy, organizational architecture, methodology, tool set and contracts

all firmly baseduponuer t ai nty and QC@&pl exityo (CCPI

In his research, Williams (20p=laims that the traditional project management
techniques are inadequate if tregyplied to complex projecBertelsen (2004) agrees
with the same idea and heaims the main cause of the project failure fithe
application of linear, ordered and meclsiici approaches to manage complex,-non
linear and dynamic projedis In fact, it has been claimed (Cicmil et al. 2006) that,
although most efforts over the years have been focused on traditional project
management , very | ittl eli & pr@ectmand there t
management.Thereforeinderstanding of the compleproject management is

importantto tackle with project failures.

CCPM (2008) defines compl ex project ma |

extension of traditional PM to createsapeci al i st profession.

elaborates this definition dthe lifecycle delivery of emergent strategic outcomes
through projects which are usually adaptive system of systems; have high uncertainty
in scope definition; are distributed; have gomg environmental and internal
turbulence; are implemented through wave planning; and are unable to be

decomposed to elements with clearly defined boundaries

Complex Project Management not only delivers organizations the capability to
manage highly @mplex projects, butalso delivers a strategic capability to
organizations and governments in the management of their ongoing businesses.
Complex project management has evolved over time as a result of the identification
and recognition of issues exhibigircomplex characteristics that traditional pobje
management methodologies haut had the capability to adequately address. Maylor

et al. (2013) claims thdiunderstanding and actively managing project complexity
has the potential to identify better pesses, staffing, and training practices, thereby

reducing unnecessary costs, frustrations, and fadures

2.1.5 Project Complexity Measurement
To support modern project management, project complexity needs to be understood
and measured better (Vidat al., 2011a&20110H. This complexity should be

analyzed based on the size and uncertai

11
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interrelationship and interdependence between the parts of the project (Baccarini,
1996), the difficulty depending on skill requiremenks pace and urgency of results
(Payne, 1995) and intation with the context (Geraldi&dlbrecht, 2006).
However, lecause of the subjectivity of the issue, complexity assessment is difficult
(Maylor et al., 2013). For any given piece of wodgmplexity kvel can be
interpereted differently because lo§herknowledge or lack of knowledg®&Vhile a
manager mayhink how challenging a particular projest another manager might

see the same project as straightforward du&cloof understanding

In the literature, some authors touch briefly on the subject of complexity
measurement; however, most of them have tried to deal with a specific part of the
complex project management issues like scheduling and sequencing prolilgahs (

et al.,2011a &2011b The other groups have tried developing some complexity
measures through the use of model of project structure as a graph. The most popular
method is defined by Kaiman (1974) @ehe Coefficient of Network Complexity
(CNC) by applying PERT and precedence Netks. In his article, the description

of CNC is given as a measure of the degree of interrelationship (or complexity) of
the network itself through the following simple equations:

For PERT Network€ CNC = Activities / Events.
For Precedence Networks CNC= (Preceding Work Items) / (Work Items).

After this paper, many articles are written about this issue and network complexity
measurement has developegclomatic numbers an example of this development.

The cyclomatic number defined byTemperley (1)@84es thenumber of independent
cycles in a graphrhis technique is generally used in software engineering to find out
program complexity by measuring and controlling the number of paths through a
program. However, these methods are criticized on the &t some graphs and
networks sharing the same CNC but are very different considering their easiness to
be mamged, also these methods igndrderdependenciegVidal et al.,201la
&2011b).

When the subject comes to the project complexity as a whole n@iwtork

complexity only),ShafieiMonfared& Jenab (2010pffers a graptbased model to
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measure the relative complexity of design projeBRislative complexity of design
projects is achived through the use mwianagerial and technical graphs and
conmplexity design structure matrix in this worRdditionally, Vidal et al.(2011a &
2011b) propose multicriteria approach to project complexity evaluation, through
the use of the Analytic Hierarchy Process. Complefators and subfactors are
determined to fid out the most complex projedh his paper, simultaneously 30
multi criteria methods are evaluated and finally, Analytic Hierarchy Process (AHP)

is selectedhe mostfavorablemethodobgy for project complexity measurement.
2.2 Leadership

2.2.1 Definition of Leadership

In the literature, leadership is a widely usetm with multiple definitionand there

are thousands of books on leadership, articles and blog posts. Northouse (2004)
defines leadership as a process of social influence in a group settingsthiéd in
achievement of goals or objectiveshi | e Mal ok (2012) gi ve
definition with different words in his &
enlarge the definition by sayinleadership is the ability to inspire and encourage
others to overcome challenges, accept continuous change, and achieve goals; it is the
capacity to build strong, effective teams, it is the power to communicate assertively
and it is the ability to influence othérsTherefore, in literature definitions of
leaderships include some common elements. In their paper, Dansereau et al (2013)
define these basic elements as a leader, a follower (group member), and their
relational interactions.

When it comes to leader characteristics, Baitaitimez and BanutGomez (207)

point out thatiigreat leaders create a vision for an organizatstrare the vision

withthe followers anduild a shared vision, craft a path to achieve the vision, and

guide their organizations into new directions

2.2.2 Leadership Theories

After the introduction of the concept of leadership into literature, the grovenety

of theories comesp to our word. The first known theory is the Great Man Theory
about the leadership. The theory claims that leaders are different from their
followers. All leaders are extraordinary people and leaders are born not made.

13



Similar in some ways to "Great Man" theories, trait theodkesms that inherit
qualities and traitef peoplemake them bettan| eader shi p howktaeel, ok, 2012)
with the rise of khavioral science, these theories have fallen out of favor and

following theories are mentioned in the literature based on behavioral science:

1 Contingency Theories

Contingency theories are based on the main ideditimateadership style is best in

all gtuation® ( Mal o Kk, 2012) . There are so0o many vari
which particular style of leadership is best suited for the situation such as fobowers
understandingndorganizational conditions.

9 Situational Theories

Situational theories propose that leaders choose the best accmmding to

situational variables; it requires a rational understanding of the situation and an

appropriate responsgGraeff, 1997). Different typeof leadership may be more

appropriaten acertain situationMa | ok ( 2012 ) eiikgeoopprlembers e s t hi s
are skilled experts, a democrasitylewould be more effective in the management.

i Behavioral Theories

According to lehavioral theories of leadership is not innate talent and it sifjego
acquire this ability lateM a | (@04.2) explains this theory asy person can become
a great leadeafter teaching and observation.

1 Participative (Democratic) Leadership Theories

Participative leadership theoriegim leaders should take gmu me mber sdé opi ni on
i nto account . Mal ok (2012) d eehcounages this t
participation and contributions from group members and help group members feel

more relevant and committed to the decisioaking process 0

1 Management Theories {ransactional Theories)

Management theories, also known as transactional theories, focus on the role of
supervision, organization and group performance. These theories are based

leadership on a system of rewards and punishments. When employsescasstul,

they are rewarded; when they fail, they are punisktmvell and Avolio (1993)

describe this relationship as Aboth the | e

concerning what the follower will receive for achieving the negotiated level of
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perfomance. The rewards are then provided consistent with satisfactory completion
of the agreemento.

1 Relationship Theories (Transformational Theories)

The relationship theories, also known as transformational theemegshasizethe
connections formed between leaders and followers. As Bass (1985) and Dansereau et
al (2013) point out, transformational leaders inspire and motivate followers to
transform themselves. Although these leaders seem to be focused only on the
performance bgroup membersanother aim of this type of leaders is teach group
memberdgo fulfill their potential.

1 Laissezfaire Leadership Theories

Laissezfaire leadership idased uporfit he avoi dance or absen
(Judge and Piccolo, 2004). Under tthigory, it is believed that group members find

their own ways to pursutheir work-related goals and even haaechancdo create

their own goals in the absence ofdesship. However, laissdaire leadersare still

responsible for theactions and progre$ group members, although leaders ensure

very little guidance when they are working or making decis(@®ansereau et al,

2013).

1 Servant LeadershipTheories

As the name of the leadership suggests this type of lead&rsnpmbers' needs,
aspirations, ad interests beforetheir own needs, aspirations, and interests
(Greenleaf, 1977)

1 Charismatic Leadership Theories

As House and Baetz (1979) point odicharismatic leaders have profound and
extraordinary effects on followays Group members admire thigpe of leaders
because of their specific inherent characteristic, not because of their title or position
in the organization.

1 Responsible Leadershigrheories

This theory represents a concept that exisfshat intersection of two existing fields
of study: social responsibility and leadershfi/aldman &Balcen, 2014)
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1 Authentic Leadership Theories

Authentic leadership incorporates transformational leadership and ethical issues
(Avolio et al., 2004), or in other words, it is accepted as addingattl@adership
qualities to the established transformational leadership style.
1 Implicit Leadership Theories
Implicit leadership theories areased upon the implicit assumptions about good
leaders characteristics, behaviors, appereance, (&shyns&Meind] 2005).
Therefore, implicit leadership theoriedry to explain the link between group
member 6s assumption about dehavibr(Sthgna& er shi p ar
Schilling, 2011).

2.2.3 Current Leadership Theories

Af ter t he i ntroductinto the litemature, Bennis A(X988Mp | e x i t y o
described the inevitable evolution of leadership to a more organic state and form.

Agreeing with the idea, UHBien et al (2007) defined complexity leadership

theona s coniiplexity leadership theory requires leaders neerge informally and

interactively in the midst of complex organizational dynamics, and to respond as

systems adapt to unpredictable challenges and chaotic enviroon#dtds analysis

on complex systemshis theorydefines three leadership roles, namadgaptive

leadership, administrative leadership, and enabling leadership this study

definition of these types of leadership are made as follows:

1 Adaptive leadership iefers to adaptive, creative, and leaghactions that
emerge from the interactis of complex adaptive systedr(sUhl-Bien et
al.,2007)

1 Administrative leadership i dtrtictures tasks, engages in planning, builds
vision, allocates resources to achieve goals, manages crises and conflicts, and
marages organizational strategyUhl-Bien et al.,2007)

1 Enabling leadership ¥drks to catalyze the conditions in which adaptive
leadership can thrive and to manage the entanglement between the
bureaucratic (administrative leadership) and emergent (adalg@dership)
functions of the organizatio.Uhl-Bien et al.,2007)

As it can be inferred from the previous part, numerous theories and leadership styles

have been defined, however a consensusot reached. As Latham (2014) points
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out, fithere are stilho reasonable amount of cogent and coherent theories for leaders
to followo. In the view of Latham (2014), none of the currlxgdershiptheories
ensure acomplete answer to the leadership challenges of the 21st century, the
century of the complexity whe leaders have to manage complexity and adaptive
problems in complex system&ccording to Wilson (1999), hat is needed ifto
combine multiple sources of evidence into a more comprehensive and deeper
understanding of the leadership phenomeénon

To meaure leadership style in a more comprehensive way, Dulewicz & RiQ@S(

and Yukl (1994) introduced a detailed questionnaire and taxonomy. Their studies

have tried to overcome the challenges of tHé&czhtury.

Dulewicz & Higgse005 developethe leadershigimensions questionnaire (LDQ)
which provides anindication of the leaderé competencies measured on 15
dimensionsLDQ includesseven EQemotional)dimensions, five M@managerial)
competencies, and three [@tellectual)competencies. Titleand short definitions
of the 15 leadership dimensions appear in Tableid known thathe LDQ has been
usedvarious public and commercial organizations, including they& Navy, the
Royal Air Force,DHL to measure leadership competency in an efficraahner
(Geoghega& Dulewicz2008)

Table 1Fifteen leadership competencies developed Bulewicz and Higgs (2005)

Leadership
Competency | Specific Behavior Definition of the behavior
Category

fiThe leader gathers relevant information fron
wide range of sources, probing the faq
identifying advantages and disadvantaggsund
judgments and decisions making, awarenes
the impact of any assumptions maxe.
fiThe leader is imaginative and innovative. He
(IQ) Vision and she has a clear vision of the future and foreseg
imagination impact of changes on implementation issaad
business realities.
fiThe leader is aware of the wider issues and
broader implications. He or she balances s
and longterm considerations and identifi
opportunities and threads.

Critical analysis
&judgment

Intellectual

Strategic perspective

fiThe leader organizes resources and coordir]
(MQ) Resource them _efficiently and_ ef_fectively. He or si

Management establishes clear objectives and converts |
term goals into action plarms.

Managerial
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Leadership
Competency
Category

Specific Behavior

Definition of the behavior

Engaging
communication

fiThe leader engages others and wins their suy
through communication tailored for ead
audience. He or she is approachable
accessible.

Empowering

fiThe leader gives direct reports autonomy
encourages them to take on challenges, to S
problems and develop their own accountabity

Developing

fiThe leader encourages others to take on ¢
more-demanding tasks, roles and accountabilit
He or she devel ops
invests time and effort in coaching thém.

Achieving

fiThe leader shows an unwavering determina
to achieve objectis and implement decisions.

Emotional

(EQ)

Selfawareness

fiThe leader is aware of his or her own feelil
and able to recognize and control them.

Emotional resilience

fiThe leader is able to maintain consist
performance in a range of situations. bleshe
retains focus on a course of action or the nee
obtain certain results in the face of persag
challenge or criticisnd.

Motivation

fiThe leader has drive and energy to achieve (¢
results and make an impakct.

Interpersonal
sensitivity

fiThe leader is aware of, and takes account of
needs and perceptions of others in arriving
decisions and proposing solutions to proble
and challengeé.

Influence

fiThe leader can persuade others to chang
viewpoint based on the understandinfy tbeir
position and the recognition of the need to lig
to this perspective and provide a rationale
changed

Intuitiveness

fiThe leader arrives at clear decisions and is
to drive their implementation in the face
incomplete or ambiguous infmation by using
both rational ando 6en

Conscientiousness

fiThe leader displays clear commitment tg
course of action in the face of challenge 3
mat ches o&édwords and deg
to support the chosen direction.

Yukl (1994) produced an integrated taxonomyetsure comprehendive and deeper

understanding on leadershlip.his article (2012)Yukl specifieshis primary purpose

asto bring together researches abeffective leadership behavitrat hasconducted

over more than half a centuryo integrate results of thesesearchs he develops

comprehensivébehavior taxonomyThe resulting taxonomy (alated by Yukl in

2012), includingfour broad metacategories as leadership style and 15 specific
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component behaors, is given inTable 2 Thesurvey developed by Yukb evaluate
these specific behaviorsealled adManagerial Practices Survey (MPS).

Table 2 Hierarchical Taxonomy of Leadership Behaviors(Yukl,2012)

Leadership style Leadership Behavior
Clarifying

Planning

Taskoriented

Monitoring operations

Problem Solving

Supporting

_ _ Developing
Relationsoriented

Recognizing

Empowering

Advocating change

Envisioning change

Changeoriented _ i
Encouraging innovation

Facilitating collective learning

Networking

External External monitoring

Representing

Yukl 6s taxonomy i s i mpgwved iadicdtion laout avhich e
specific behavioshould be measurdd measure effectivieadership; also gimsto
reduce uncertainty previous leadership behavior researélccording to Phelan
(1998) , Yukl 6s taxonomy is important

established between behaviors and effective leadership.

Yukl 6s t axonomy ership tydesu @askdoriehtedy relationg ariented,

change oriented and externals. The four umbrella categories are composed of 15

specific behaviors. In the view of Yukl (2012pah leadership style has a different
primary objective. These objectives areegi as (Yukl, 2012):
1 For taskoriented leadership, the primary objectivéiis accomplish work in

an efficient and reliable way
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For relationsoriented leadership, the primary objectiverie increase the
quality of human resources and relati@ns

For changeoriented leadership, the primary objectives &ite increase
innovation, collective learning, and adaptation to the external envirooment
For external leadership, the primary objectivesfimeacquire the necessary
information and resourcesna to promote and defend the interests of the

team or organizatian

The definitions for specifiteadership behaviors are given below (Yukl, 2012):

T

Planning:fiLeadersdevelops shorterm plans for the work; determines how to
schedule and coordinatactivities to use people and resources efficiently;
determines the action steps and resources needed to accomplish a project or
activity.o

Clarifying Roles & Objectives: i L e adlkarly explains task assignments
and subordinate responsibilitiesets spedic goals and deadlines for
important aspects of the work; explains priorities for different objectives;
explains rules, policies, and standard procedares.

Monitoring Operations & Performance: i L e acbeeks on the progress and
quality of the work, exaines relevant sources of information to determine
how well important tasks are being performed; and evaluates the performance
of members in a systematic way.

Problem Solving & Disturbance Handling i L e aidkmtifies workrelated
problems that can dispt operations, makes a systematic but rapid diagnosis,
and takes action to resolve the probléma decisive and confident way.
Supporting: 1 L e astosvs concern for the needs and feelings of individuals;
provides support and encouragement when there is a difficult or stressful task;
andexpresses confidence that a subordinate can successfully complete it.
Recognizing i L e apmtagses effective performance by individuals or the
team; povides recognition fiomember achievements and contributions to the
organization, andrecommends appropriate rewards foeople with high
performance. 0

Developing Skills fi L e aptowides helpful feedback and coaching for a
person who needs it; provides helpful career adviged encourages

subordinates to take advantage of opportunities for skill develogiment.
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1 Empowering others i L e aidvelves subordinates in making important
work-related decisions armbnsiders their suggestions atwhcerns; delegates
responsibility and abority to subordinates for important tasks and allows
them to resolve workelated problems without prior approwal.

1 Advocating Change i L e aek@ains an emerging threat or opportunity;
explains why a policy or procedure is no longer appropriate swaild be
changed; proposes desirable changes; takes personal risks to push for approval
of essential but difficult changes.

1 Envisioning Change: fiLeader communicates a clear, appealing vision of
what could be accomplishgetinks the vision to member Wiges and ideals;
describes a proposed change or new initiative with enthusiasm and op&imism.

1 Encouraging Innovation: fi L e atalks about the importance of innovation
and flexibility; encourages innovative thinking and new approaches for
solving problers; encourages and supports efforts to develop innovative new
products, services, or processes.

1 Facilitating Collective Learning: i L e aubesrsystematic procedures for
learning how to improve work unit performandeelps people understand
causes of workinit performance; encourages people to share new knowledge
with each othed

1 Networking: fi L e a attends meetings or events, and joins professional
associations, social clubs, and social networks to build and maintain favorable
relationships with peers, geriors, and outsiders who can provide useful
information and assistance.

1 External Monitoring : i L e aadatyzesnformation about events, trends, and
changes in the external environment to identify threats, opportunities, and
other implications for the work unit.

1 Representing fiLeader lobbesfor essential funding or resources; promoting
and defending the reputati of the work unit or organization; negotiating
agreements and coordinating related activities with other parts of the

organization or with outsiders.

2.3 Positionof our study with respect to literature
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After giving information about the existing literagufor complexity and leadership,
now it is time tomention position of our study with respect to literature.

The aim of this thesis is to find out required leadership competency profiles to be
successful in complex project management environment. To emsgmmplex
project management environment, projects that were executed in a company in the
field of defense were aly@ed based on complexity factorBy using Analytic
Hierarchy Process (AHP), the relative complexity of the projects was measured and
projects were groupegiased on their complexitfgy taking into account the project
performance measures of the corresiog complex projects in weighted sum
method, projects are sorted by succddmally, a questionnaire about leadership
behaviors was applied to determine the competency profiles of the leaders to be
successful in the complex projectherefore, this studis completed in three stages,
namely complexity measurement, project performance measurement and

determination of leadership competency.

In the literature, there are sonesearchesn these topics. Some of them foaudy

one ofthe topics, whilesomeof themconcentrate otwo of the topics. ldwever,as

we know, there is no research/pafiet focusall of them at the same timglable 3

sums up some of the existing literature that touches upon these topics.) Our study
will fill this gap in the literaure, since it is related to complexity measurement,
project performance measurement and also determination of leadership competency

simultenously.

Table 3Existing Researcles/studies on complexity, project performance and
leadership competency
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Topics of the studies
1.Complexity 1.Project Performance | 1.Complexity 1.Complexity
measurement measurement measurement measurement
2.Determination of 2.Determination 2.Project
leadership of leadership Performance
Competency Competency measurement
3.Determinatio
n of leadership
Competency
(Vidal et (Christenson and (Thomas and (Muller and
al.,2011a&Vidal et | Walker,2004) Mengel,2008) Turner,2010)
al.,2011b) (Crawford,2007) (Bass,1985)
(ShafietMonfared | (Summer, Bocland (BoschRekveldt et
& Jenab, 20106) Giamartino,2006) al,2009)
(Maylor Finkelstein,2003) (CCPM,2008)
&Turner,2013j (Keller,2006)
BoschRekveldt et | (Geoghegan&
al.,2011} Dulewicz,2008)

1In this study, Vidal et al. use AHP to measure relative complexity of the projects

2 This study report presents a grdpsed model to measure the relative complexity of
design projects

3 In this study, The Complexity Assessment Tool (CAT ) has developed to understand the
level of complexity of projects with a questionnaire which includes 32 questions.

4 In this study, TOE framework was developed (TOE (Technical, Organizational, and
Environmental) to measure the complexity.

® In this study, a questionnaire was filled to the respondents to categorize their last project
using the four attribute areas (application area, Complexity, Stategportance and
Contract type) Complexity in projets may be low, medium and high according to this study
and level of complexity was asked to the respondents with only one question. No multi

criteria decision making methodology is used to measure complexity.
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2.4 Project Performancelndicators

The ncreasang complexity of projects makes it more likely that project activities will
have uncertain project duration, more expenditure than budgeted and risks. Thus,
monitoring the projecso6 a cptojectsiistvitalenghisand measu
environment.To measure project performance, project performance indicators are
required. There are thousands of books and articles about project performance and
important indicators that may be used to measure project performance

According to PMI (2013)the success of the project should be measured in terms of
completing the projects within the constraints of scope, time, cost, quality, resources
and risk as approved between the project managers and senior management. To
measure project performances, Xemd Lee (2004) use delivery time, cost,
functionality and user satisfaction as performance indicators. Similarly, in their study
Kendra and Taplin (2004) claims that the most important metrics to find out success
of projects are project tiraduration, cosbudget variances and quality.

2.5 Analytic Hierarchy Process (AHP)

Analytic Hierarchy Process (AHP) was developed Thomas L Saaty (Saaty,
1977), for contingency planning and allocation of scarce resources in the military. It
IS accepted as a struotd decision making tool for organizing and analyzing
complex decisions with the set of alternatives and criteria. After its introduction
into the literature, it became a widely used method for solving complicated problems

with multiple critgia in decisioamaking environments.

Saaty (1980&1990) addressed AHP fas structured decision making method for
analyzing discrete set of alternatives which are affected by multiple and conflicting
criteriad. In the view of Aker (2010), AHAs fia multicriteria decisiormaking
method which permits the relative assessment and prioritization of alterpatives

This method follows a hierarchical way for decomposition of the unstructured
complex problem that involves generalization of components like, eritetb
criteria, subsub-criteria and so on. In this hierarchical model, there are multiple
levels of criteria located under the goal, and alternatives located in the bottom level
of the hierarchy. By breaking the problem into levels, the deemsiaker ould

focus on smaller sets of decisions and the problem is broken down into easily
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manageable elements. The generalized AHP hierarchical structure is shown in Figure
1.

Level 1: Objective l Goal |
Level 2: Criteria Criter’ia1 | Criteria, I
Level 3: Sub-criteria | Sub-criteria, || Sub-criteria, | [ Sub-criteria, | | Sub-criteria, | Sub-criteria, |

e . e e e

Figure 1 General hierarchy structure of AHP

AHP can besummed up in the following steps (the following information is gathered
from Saaty (1980), Saaty (2008), and Migfsangh (2015)):

1. The problem is defined and hierarchical structure is formed, including
different decision level, such as a goal, the inteliate levels (criteria and
sub criteria) and lowest level (which usually is a set of the alternatives).

2. At each level of hierarchy structure, pairwise comparison is done with the
help of decision makero6s input given
pairwise comparison stage, a priority scale of absolute judgments is
used, which enables to measure the relative importance of elements and
represents how much more; one element dominates another with
respect to a given attribute (SgaBp08). Saaty Scale that is used to
determine the relative importance of alternatives is given in HBable

Table 4Saaty Scale of Relative Importancg€Saaty, 2005)

Numerical Value Verbal Meaning of Alternative Evaluation

1 Equally preferred

Equally to moderately preferred

Moderately preferred

Moderately to strongly preferred

Strongly preferred

o O Al W DN

Strongly to very strongly preferred
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Numerical Value Verbal Meaning of Alternative Evaluation
7 Very strongly preferred
8 Very strongly to extremely preferred
9 Extremelypreferred

Pairwise comparisons constitute in the end square matrices which are called
comparison matrices, the values of which are between 1/9 and 9. If pairwise
comparisons are betwearelements, then the structured matriniby-n reciprocal
matrix (Figure 2). The diagonal elements of the matrix are equal to 1 while the other
ones verify two conditions:
1 a(i,)) takes values from 1 to 9 based on the relative importance of the criteria.
(e.g. a(i,j)=3 if Ai is moderately preferred to Aj.)

1 a(i,)) is equato the inverse of a(j,i).

el & o G0

u

da, 1 .. a,

é .U
A=¢ u
é u

é . . u

s u
glla, 1la, .. 1y

Figure 2 AHP Pairwise Comparison Matrix

3. Calculation and setting up the priorities is done through relative weights of
elements of the criteria, swdviteria and alternatives. Tsplve the reciprocal
matrix, Saaty uses the eigenvector. Individual judgments in corresponding
matrix are synthesized by using eigenvalue method to find consensus
priority weights of the alternatives in a certain level of the hierarchy.
Eigenvalue AW of matrix A can be calculated using the following equations:

ow _ W
where W is eigenvector (a non zero vector) _  is eigenvalue (a scalar).
After normalizing the eigenvector W, the vector element of W is considered
as thdocal weight of each decision factor approximately, denoted as:
w 0B
4. As the latest step, controlling the consistency of the subjective evaluations is

required, it helps to detect errors. To do this the ratio between Consistency
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Index (C) and Random Index (RI), called the consistency ratio (CR) is
calculated:
0'Y 00O

If CR= 0, the matrix is said to be perfigctonsistent; however, it @difficult
to obtain a perfectly consistent matr
matrix is acceptable, otherwise the judgment needs to be adjusted until the
matrix fulfills the consistency test. Cl is obtained by:

0" _ ETe p
where_ is eigenvalue and n is number of criteria. Table that gives RI

values for different n igiven in Figure 3.

Factors (u) L 2 3 4 3 i 7 i 9 10

Rl 0 ] 058 090 112 124 132 141 145 149
Souree: Saaty (1980)

Figure 3 Random Index (Saaty, 1980)

For the AHP analysis and results, AExper
used. Expert Choice is an algorithm that automatically computes the relative
importance of factors after entering collected pairwise comparisons. Also, it
synthesized all pairwise comparisons to rank the alternatives overall. Expert Choice

also assists the user tletermine the o mpar i sons6® consi stency

improve consistency.

2.6 Weighted Sum Method

The weighteesum method is a widely used method ffmulti objective optimization

It has been used extensively not oty provide multiple solution points by varying

the weights consistenthybut alsafito provide a single solutiomoint that reflects the
preferences presumably incorporated in the selection of a single set of weights
(Huangl, 2014)The methodequires sé¢ing a fixed weight for each objectivehen,

multi objective problem is trafmmed into the singleobjective poblem.
(Marler&Arora, 2010).

The method transforms multiple objectives into an aggregated scalar objective

function by multiplying each objective function by a weighting factor and summing
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up all contributor&im&Weck,2006)Therefore, in the weighted sumethod the

problem is reformulated as:

I E 0MNo

o

s.t. x U Y

wherex (i=1,..,m) is a weighting vector for the jth objective function v-® 0 ,

F1,é.,B 0 p
Ideally, weights of each objective function are assigned bydhision maker based
on the intrinsic knowledge of the problem. However, as different objective functions
can have different magnitude, the normalization of objectives is required to get a
consistent solution with the weights assigned by the decis@ker In literature,
somechemawere defined astransformation methods to remove dimensions or
balance magnitude differenciesobjective functionsThe selection of transformation
method depends on the properties of data and tendency of the decision iirfaker.
best known schemes that can be used in the application of weighted sum method are
given belowJaina et al, 2005)

1T G —— (Van Delft and Nijkampatios of maximum vale)
TG —

1 G —FG m

TG —— (Weitendorf ratios)

T 0 (Total ratios)

M1 G

In their article, Brauers et al (2007) argue that it is vital to use tramafmmn
technique inwvhich each response of an alternative on an objective is compared to a
denominator which is a representative for all alternatives concerning that objective.
Also, in their study, Brauers et al. (2008) prove that the square root ofirthefs
squares of each alternative per objective in denominator is the best choice to apply

multi objective decision making criteriln this study, it is emphasized thiihe whole
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series of objectives not taken into accountanly maximum or minimum values of
the alternatives used in the selected transformation technaue the reliability of
the technique can beffected negatively from the outlieferefore, following
transformation system is used in this study becaudeeljts to represent each
alternative per objective:

NDw

Cy —_—
B Cu
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CHAPTER 3

METHODOLOGY AND THE RESULTS

The proposed method, to find the required leadership behaviors for the success of
complex projects is carried out in three phases: AHP implementation for complexity
measurement, weighted sum method application for project performance
measurement and stdital tests on the results of MPS survey. Each phase is
accomplished through a series of steps, as presented in Figure 4.These steps of the

proposed methodre givenin detail throughout thischapter.

A Determination of complexity factors and
their subfactors.

Complexity measurement
AUsing AHP to achieve relative
complexity of the projects

ADetermination of criteria that affects

_ project performance
Project performance

LN AUsing Weighted sum method to assess

project performance

AAnalysis of MPS Survey Results

Determination of competenc
profile for project managers

AApplication of the nonparametric tests

Figure 4Stages of the methodised in the study

3.1  Complexity Measurement

3.1.1 Determination ofthe complexity factors and their sub factors
As mentioned in Chapter 2, complexity and complex project management has been a
hot topic in the literature in recent decades and many paperswviten and

research was done to define complexity in projects. In this stitdy, analyzing
several literature sources, factors that contribute to project complexity are
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determined. Complexity factors were listed and some factors that are irrelettaant to
sector ofthe @mpany are eliminated after several meetings with top managtrs of
company. Finally, the factors that increase complexity in projects executdt by
companyare determined. The complexity factdetermined througlthe literature
review andinterviews are given in Table. 5(References for criteria in Table @re
given in Appendix A):

Table 5Complexity factors/criteria

Complexity Factors/Criteria Complexity Factors/Criteria

Unfamiliar technology Roles and responsibilities unclear

Technology development requirements | Dependencies with the environment

A variety of technologies used during the | Availability of people, material and any
project resources due to sharing

Interdependencies between sites, departn

Interdependencies amotechnologies ;
P t2p 9 and companies

Interconnectivity and feedback loops in thg

Demand of creativity task and project networks

Integration across multiple technical . .
Team cooperation and communication

disciplines

Largeness of scope (number of componel Managing different agendas of the people
etc.) involved

Specification interdependence Dependencies between schedules
Distributed/Virtual team Interdependencies of objectives

Number and variety of resources Dependencies in government policies
Eggfﬁ;gf companies/projects sharing th Too much interference from the client
Number of departments involved Cultural Differences

Managing a remote location Dependence of one deliverable on the oth
Number of objectives High number of deliverables

Intensive learning needs Number of activities

Number of hierarchical levels Duration of the project

Staff quantity Unrealistic time frames

Number of decisions to be made Key risks not identified early
Communication between different parts of Procurement systems did not assist in
the organization managing the scope

Experience Level of interrelations between phases
Project Team Number and variety of stakeholders
Project team member assigned to many

Funding sources and processes

projects
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3.1.2 Description of Complexity Factors/Criteria

Short description of selected criteria ftire complexity of the projects is given
below. At this point, it is important to say that some of the complexity criteria are
inherent to the projects, some of them are strictly related to organization or some of
them are depend on the busiskeld of the company.

1 Unfamiliar technology In some case technology exists in the markdtut the

company does not have any experienceit. For example, some firms ithe
sectormayhaveanability to producea kind of production, buhe mmpany does

not know anything about except some general information. Introduction of this
new technology to the company requires training of related persaesehrch

and, etc. Therefore, all of these efforts contribute to the complexity of the project

environment.

1 Technology developnm requirements Some projects require technology
development to ensurie right deliverables to the customérhe content of
technology development can cause complebiggause oftheechnical capability
of the project teamrequired infrastructureand etc. Technology development
requires much iteratiorbefore reaching expected output, ahdequires close
attention.

1 Variety of technologies used during the jpoli In some cases, projects require

integration of some technologies. If these technologies havebewn used
together until that time, integration of technical backgrobetiseen different
groupsunder project team is required to achieve best output.

1 The nterdependencies among technologiéshe required technologies under

the projects are strictly related to each other, any problem or detagart can

affect the whole project negagily.

1 Demand of creativityln some casegyreativity is a crucal thing to execute the

project successfully. For example, restricted space can be defined in a
plane/helicpter for the introduction of aew capability or a customercan
request aiser interface software with defined confronting requirements

i Integration across multiple technical disciplindacrease in the number of

required technical disciplimauseanincrease in learning needs for integratadn

the related disciplinegnd increase in number of required decisions to achieve a
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common solubn to the problems. Therefore, integration across multiple
technical disciplinescreass thecomplexity.

Largeness of scope (number of components,: dtargeness of scope meaas

high number otasks the project team is expected to accomplisraaighificant
amount of different technical specification. It helps to make deductions about
size, and complexity of the project.

Specification interdependencesome specifications are defined under the

contracts of the project. If these specifications aterielated, it increasdbe
complexity in the project since specific attention is requiredto fulfill all of them
simultaneously.

Distributed/Virtual team Running a project virtually causes difficulties in

integration of work methods, organizationaltates and technobjies between
dispersed groups; therefore increases the complexity.

Number and variety of resourcdsicrease in number and variety of resources

can be seen a factof complexity because dhe difficulties in management and
planning.

Number of companies/projects sharing their resourfdbe required resources

under the projects have to be used by different pogmctifferent companies,
organizational and strategic issues arise in addition to difficulties in management
and planning.

Number of departments involvedHigh number of departments involved

project team mearshigh number of functional managearsthe projects. Since
the projects are executdoased ona matrix organization, more functional
managers cause difficulties in decision makingcesses

Managing a remote locationn some casesthe location in which project

developed /executed and locationwhich outputs aresed are strictly different
from each other. To execute the project successfallsignificant number of
fieldwork and meetings are required.

Number of objectivesif the number of objetives defined by the company is

high, specific fanning andmonitoring will be crucial orthe execution stage of

the projects to ensure all of them simultaneously.

Intensive learning needl the company is involvedia rew technological area,

intense learning will be needed by the technical team tsuee successful
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outputand forthe administrative project team to manage the projects in the most
effective manner.

Number of hierarchical leveldncrease in number of hierarchical levelgends

the time to make a decision.
Staff quantity Increase inthe number of people irthe organization and the
projectsbring managerial difficulties, thereforegh scores in tils category imply

high risks ofdelay and causes complexity.

Number of decisions to be madBifferent decision points defined under the
prgects require additional works/ meetings to find the most suitable alternative
after detailed examinations of all alternatives

Communication between different parts of the organizatibrthe company

performs in different locations, each of which exjserin different technological
requirement; the effective communication between different parts helps to
increase project performance

Experiencelf the experiace of company and project team in temhsechnical

and managerial issues is high, then tleagement of the project will be easier.
Otherwise, lack of experience brings complexity to the project.

Project Team Since completing a project successfully requires teamwork
staffing the project withthe right skills is a crucial gsue for the project
management.

Project team member assignedm#myprojects If a project team assigned to

many projects, one of the major frustrations for the project managboighow
effectively and efficiently use the team members.

Roles and responsibilities unclebiack of clear roles and responsibilities result

in confusion, errors and omissions to execute the projedatefohe adds to
complexity.

Dependencies with the environmeBtents external to the project, called project

environment, often come as a surprise to the project team and are therefore seen
as obstacles to progress. However, the project team must recognize the
environment and be responsive to it in order to exeti@etoject successfully.

The project environment includes all the issues related to the environment, such

aslegal, cultural, political, and ecological factors.
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Availability of people, material and any resources due to shaé@mg of the

most important apect s of t he project manager 0s
assignmentsof each resource so that He#s can effectively balance the

workloads. Some resources might be over allocated, and others might be under
allocated. It is important to review how efficienthe resources are being used in

the project, and whether any adjustmentsnaexed, all of the issues increasethe

complexity of the project.

Interdependencies between sites, departments and compalfieshe

interdepedercies exist between sites, depaents and companies, \till be
crucial to understand tlse dependencies in order to makee right decisions
through the lifecycle of the projectHowever, trying to handlethe entire
dependenciesiake the project management more difficult.

Interconnectiviiy and feedback loops in the task and project netwibtke result

of the one task can affect another task in the projecttlamather parof the
project is also affected by this change, a feedback Igigpsan the project. This
looprequires detaileghlanning and monitoring not to cause any delay in the
project schedule, and it causes to mmtreaseinthe complexity of the
correspondingroject.

Team cooperation and communicatiolo execute a project successfully,

effective communication and teatooperationare key factors. Anyroubleson
these factorgmay causenumerousproblems such as demotivation of project
teams, assessing wrong informatietc.

Managing different agendas of the people invoiVed project team includes

many peofe who haveclear responsibilitiefor a specific part of the project and
who have to communicate among themselves. Although modern tools of
communication like anails are used commonly thet o d a y d,smanagng |
different agendas aihe people involved in a praeis achallengingissue to
execute the project proper to its schedule.

Dependencies between scheduléBo achieve best resslin the project, it is

crucialto schedule the project by taking into account all of the dependeantks
thinking about all 6the dependencies increases the complexity.

Interdependencies of objectivEke project manager needs to set the objectives

of the project and wosktowards meeting these objectives. If tHgeatives are
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interdependent witheach other, it is important rite a balandeetween the
constraintsso that none of them will be compromised.

Dependencies in government policidhe legal issues on a project can be broad

and include many different levels of government. For example, the progact
require specificbusiness licenses, building permiand etc.The hiring and
management of workers from different company can be complex and time
consuming issue for some projects because of some legal issues. Also, every
project operates within one or more communitieat theflect organizational
dynamics and power strugglesesie additional politic issues addmplexity to

the projecs.

Too much interference from the clienA project manager is often a client

representative and has to determine and implement the exact needs of the client;
therefore it is so crucial to make contact wtitle client effectively. However, if

the clientshows atendency @ interfere with the raghdant tasksadditional
efforts to manage cl i en thémoject managemeatr e nc e
environment.

Cultural DifferencesIn complex project environment, an increased interaction

between peoplef different countries brings aboah ingease in the need to deal

with cultural differences. Not to cause a decline in project performance, the
project team must wunderstand thescommuil
on projects

Dependence of one deliverable on the otlilean output ofa project/phase is

dependent on the completion ofthsanot he
connection requires specific attention to manage the project successfully.

High number of deliverablesThe higher numlreof deliverables in a project

meanghe greater likelihood of project failure dteecrucial planning (workload,
procurement and etc.)

Number of activities If the number of atvities needed to complete éh

deliverableds high, planning, scheduling and managing the working teesiis
becritical issuedor the project manager.

Duration of the projectThe bng lasting projects require particular attention

directed to planning, delivering the solution, selecting team members and

sustaining a higiperforming and higimotivated team ovar long period.
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Therefore, increase in project duratanseincreasecomplexity in theproject
environment.

Unrealistic time framedJnrealistictime framesn contract negotiation are a well

known fact inthe business sector of defense. Many tintbs,customer asks for
the project to be completed inteme framewhich is not at all possible, and many
times a project gets delayed due to rework or constaariging requirements. In
any case, thproject manager needs to work and employ some of the sémteg
deliver projecs on the original schedule baseline; this adds complexity to the
project.

Key risks not identified early If a company is more successful in detecting risks

early in the project life cycle, it is more likely to achieve best out@ttserwise,
key risks became an important element of the project complexity.

Procurement systems did not assist in _managing the :sddpe inherent

complexity and risk of the project may increase with more procurement. When

more items is being procured raththan supplied internally, the project is

considered more complggince procurement activities present potential risks to

the project.lt is also so aucial for the project schedulef, i t he organi zati ot
procurement team does not understand the driti@aure of a supplier; it ian

inevitable delay inheproject schedule.

Level of interrelations between pha$®ys breaking the project into different

phases, théotal workdoad of a project is divided into smaller components, thus
making it easier to monitor and manage. However, if these phases are
interrelated, monitoring and managing the components become more difficult

and this increasdbe complexityof the projects

Number and variety of stakeholdei®ne of the important tasks that project
managers often perform after taking over a project is communicating with all
stakeholders. If the project includes many and diverse stakeholders;
understanding each stakeholder'stipalar concerns and issues may be a
complex issue.

Funding sources and procesdesgeneral, projects are initialized with a contract

directly made between customer and the company. However, in somgcages,
agreement may be signed with some insggitesearch centers that are founded

tosupport research, technology development and innovation capabilities. These
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agreementsequire different procedures in the execuiitraseof the projects-or
instancean independenproject monitoring referemay beappointedo monitor

and report the technical progresgularlyto the institute/research center.

3.1.3 Using AHP for complexity measurement

In this part, the complexity factors that are gathered from literatureandinterviews are
examined The aim is to ihd outtherelative importance of factors that contribute to
the complexity of projects.Since many factors are considered and analyzed in this
study, it could be regarded as mudtiteria decisiormaking problem. With this point

of view, before decidingrothe suitable method for analysis, previous studies in the

literature are investigated.

As mentioned in Chapter 1, few studies are done to measure project complexity. One
used method is gragiased model to measure the relative complexity of design
projects offered byShafietMonfared Jenab(2010). In this study, toneasurethe
complexity of a projectthe main assumption is that there is a direct relationship
between complexity antbtal standard mahoursspentin the desigrin this work,

the relative complexity of design projecis achieved sing managerial and technical
graphs and complexity design structure matsisnce thecomplexityfactors cannot

be reduced to a factor such as standard-noamsin our case,this type of graph based
method was ot selected to computbe project complexity.

Vidal et al. (2011a, 2011hproposea multicriteria approach to project complexity
evaluation, through the use of the Analytic Hierarchy Process. Complexity scales and
subscales are defined in order find out the most complex alternativea the

hierarchical structure.

In the light of the literature research, AHP technique is chosen as being the most
suitable and useful approach since it is widely used method for solving
multiple criteriadecisionrmaking problems.AHP is a multicriteria decision method

that uses hierarchical structures to repreffemproblem and then develapnkings

ofal ternati ves bas paltwise comghesoassnentianedrtiaek er 6 s

literature review chaper. This technique is used in numerous and diverse
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applications due to its simplicity and ability to cope with complex decisionnmgaki
problems Zakaria&Kusiak, 1999). AHP is a model that allows individuals to
shape their ideas and define problems byingatheir own assumptions in numerical
ways by usingSaaty scale and the solutiedrivenfrom them. It enables users to
check the consistency of the judgments ntest thesensitivity of the solution, or

outcome.

AHP allows modeling the problem ashierarchy containing goal, the alternatives for
reaching the goal and the criteria for evaluations alternatives. As a complexity
measurement, this method is proper to achieve the desired solution. In our case,
thehierarchy can be constructed easily. Goal will be the determination dhe
relative complexi of projects while the alternatigseare selected projects and the

criteria are the factors that contribute to the complexity.

AHP usepaiwise comparisons of factors to construct ratio scalesatteatiseful in
making important decisions. As seen in the part below, there are factors that
contribute to the complexity and to determirghe relative importance of these
factors,paiwisecomparison is a good option. Since, vp#iwisecomparison all the
factors are compared in pairs to judge which factar gseater #ect onthe project

complexity.

In addition, AHP technique has a specific property compared to other
techniques, which is a capability of transforming empirical date
mathematical modeBadea (2014) describes that AHP conwéhie comparisons,
which are most of the time empirical, into numeric values that are further processed
and compared. To sum ugeto all of these properties, AHP is aden as the
most appropri@ method for our study.

At this stage, it is important to remind thatall the factors thednain factors in the
AHP hierarchy arassumed to bimdependentindependence of factors is important
since there should not be anyrretation between factors while comparing with

each othem the application of AHP
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3.1.4 Classification of complexity factors

After deciding on the methodf organizing and analyzing complexity factors,

a hierarchical structure is generated to apply AHP. With the help of this hierarchical
structure, the problem is decomposed into more easily comprehended sub
problems, and each of which can &malyzed independently.

In the construction of the hierarchy of our problem, predetermined complexity
factors are clustered into four meategories (main factors/ main criteria)
which are technical issues, organizational issuesidependenciesind structural
issuesThesemain categories are defined with the help of literature and opinions of
managerof the companyto construct hierarchy of the problenAt the end, each
complexity factor is placedunderthe most relevant main deors. This helps to
simplify the problem and lead us to see the importance of each main factor and
subfactor easily through the application of AHP.

The corresponding clagsiation is shown inrable 6

Table 6Classification of Complexity Factors

Criteria Sub criteria
Unfamiliar technology

Technology development requirements
Variety of technologies used during the project
Interdependencies among technologies
Demand of creativity

Technical Issues

Integration across multiple technical disciplines
Largeness of scope (number of components, etc.)

Specification interdependence

Distributed/Virtual team
Number and variety of resources

Number of companies/projects sharthgir resources
Number of departments involved

Managing a remote location

Number of objectives

Intensive learning needs

Organizational Issues

Number of hierarchical levels
Staff quantity
Number of decisions to be made
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Criteria Sub criteria
Communication between different parts of tnganization

Experience

Project Team
Project team member assigned to many projects
Roles and responsibilities unclear

Dependencies with the environment

Availability of people, material and any resources due to shg
Interdependencies between sites, departments and compan

Interconnectivity and feedback loops in the task and project
networks

Team cooperation and communication
Interdependencies Managing different agendas of the people involved
Dependencies between schedules
Interdependencies of objectives

Dependencies in government policies

Too much interference from the client
Cultural Differences

Dependence of one deliverable on the other

High number of deliverables
Number of activities

Duration of the project

Unrealistic time frames

Structural Issues Key risks not identified early

Procurement systems did not assist in managing the scope

Level of interrelations between phases

Number and variety of stakeholders

Funding sources and processes

After determination of complexity main factors and sub factors, the hierarchig tree
constructechisshown in Figure 5.

42



GOAL

Determination of
complexity of projects
executed in Company X

Main Criteria | |Technica| Issues

Organizational Issues

Interdependencies

Structural Issues

elaId-gqns

Unfamiliar technology

Distributed/Virtual team

Dependencies with the|
environment

High number of
deliverables

Technology development
requirements

Number and variety of
resources

Availahility of people,
material and any
resources due to shari

Number of activitieg

Variety of technologies used
during the project

Number of

companies/projects sharing

their resources

Interdependencies
between sites,
departments and
companies

Duration of the
project

Interdependencies among
technologies

Number of departments
involved

Interconnectivity and
feedback loops in the
task and project

Unrealistic time
frames

networks

Demand of creativity Managing a remote locatio Team co_opgranon and K ey r.|§ks not
communication identified early
Managing different  |Procurement syste

Integration across multiple
technical disciplines

Number of objectives

agendas of the people
involved

did not assist in
managing the scop

Largeness of scope (number of
components, etc.)

Intensive learning needs

Dependencies betwee
schedules

Level of
interrelations
between phases

Specification interdependence

Number of hierarchical leve

Interdependencies of
objectives

o

Number and variety
of stakeholders

Staff quantity

Dependencies in
government policies

Funding sources ar
processes

Number of decisions to be

made

Too much interference
from the client

Communication between
different parts of the
organization

Cultural Differences

Experience

Dependence of one
deliverable on the othe

Project Team

Project team member

assigned to many projects

Roles and responsibilities

unclear

Figure 5Hierarchy Tree of AHP
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3.1.5Preparation and Execution of AHP Survey

After constructionof the hierarchy, the questionnaire form is prepared. With this
guestionnaire pairwisecomprison between main factors and paiwise
comparisons betweesubfactors undereach main factor are made. In the
qguestionnaire, eachcommmon of two factors/subfactorsgivesguantitative
information about which factor/sub factor is more ortpnt for project complexity.
The questionnaire offers-@int scaleto determinethe relative importance because

of Saaty Scale.

In the application DAHP, paiwise comparisons of complexity criteria are asked to
project managers in the compar1 project managers ithe companlyave been
reached to participate ithe survey.(The survey is given in Appendix B)
Demographic information of projects maeas that participate to the AHP ssurvey

are given in Table 7. In this table, there are information about the age and gender of
participants. Also, the participants are questioned whether he/she has worked as
project manager or project technical managethan company until that times it

can be seen from the table, only 2 of 21 project managers are female and the ages of

project managenrgary between 27 and 50.

Table 7Demographic information about project managers thatparticipate in
AHP survey

Participants | Age Gender ng?gj'g?i I\Pﬂggg el\r/lc(a;ag)]er (TPM)
1 46 Male TPM and PM
2 40 Female | TPM

3 27 Male TPM

4 29 Male PM

5 39 Male TPM

6 38 Male TPM and PM
7 35 Male TPM

8 36 Male TPM

9 50 Male PM

10 37 Male TPM

11 37 Male PM

12 30 Male TPM and PM
13 41 Male TPM and PM
14 42 Male TPM
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Participants |Age Gender Ifg?g;gg{ I\P/Igg;te'\rﬂ?sa?er (TPM)
15 32 Male PM

16 49 Male PM

17 30 Male PM

18 27 Female |PM

19 42 Male TPM and PM

20 41 Male PM

21 29 Male PM

3.1.6 Results of AHP
1 Relative importance offactors/sub factors for project complexity

In the application of AHPpaiwise comparisons of complexity criteria are asked to
project managers in the company and 21 answers are gatheredh&heswers are
entered to Expert Choice to understand the relative importance of the criteria. As
mentioned in literature review part; when applying AHP, it is important to achieve
consistent judgments from attendees. After collectingpallwise comparisas),
controlling the consistency of the subjective evaluations is required. If the
comparisos gatheed from project managers give @consistency ratio above 0.10,
then the questions asked to the project managers. Agdamthe help of this method,

it is ensured that maximum inconsistency is 0.10 in collected results.After entering
collected data nto Expert choice, the relative importances of criteria that make
projects ofthe companynore complex are found out. Teemmary of AHPesults is
given in Talbe 8and detailed expert choice outputs, including relative inconsistency

values, are given in Append

Table 8Relative importance of criteria for complexity measurement

Relative importance
Criteria/Sub criteria of complexity
criteria/subcriteria
Technical Issues 0.261
Unfamiliar technology 0.102
Technology development requirements 0.204
Variety of technologies used during the project 0.1
Interdependencies among technologies 0.105
Demand of creativity 0.128
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Criteria/Sub criteria

Relative importance
of complexity
criteria/subcriteria

Integration across multiple technical disciplines

0.143

Largeness of scope (humber of components, etc.) 0114
Specification interdependence 0.105
Organizational Issues 0.24
Distributed/Virtual team 0.034
Number and variety of resources 0.032
Numberof companies/projects sharing their resources |0.058
Number of departments involved 0.036
Managing a remote location 0.045
Number of objectives 0.054
Intensive learning needs 0.067
Number of hierarchical levels 0.044
Staff quantity 0.038
Number ofdecisions to be made 0.064

Communication between different parts of the organizati

0074

Experience 0.104
Project Team 0.105
Project team member assigned to many projects 0.099
Roles and responsibilities unclear 0.144
Interdependencies 0.255
Dependencies with the environment 0.048

Availability of people, material and any resources due to
sharing

0.051

Interdependencies between sites, departments and com

0.058

Interconnectivity and feedback loops in the task and proj

networks 0.061
Team cooperation and communication 0.072
Managing different agendas of the people involved 0.079
Dependencies between schedules 0.073
Interdependencies of objectives 0.077
Dependencies in government policies 0.167
Too much interference from tlodient 0.176
Cultural Differences 0.043
Dependence of one deliverable on the other 0.094

Structural Issues 0.244
High number of deliverables 0.034
Number of activities 0.052
Duration of the project 0.061
Unrealistic time frames 0.202
Key risks notidentified early 0.188

Procurement systems did not assist in managing the scq

0.132
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Relative importance
Criteria/Sub criteria of complexity
criteria/subcriteria
Level of interrelations between phases 0.097
Number and variety of stakeholders 0.115
Funding sources and processes 0.118

1 Relative complexityof projects

To find out projects complexity that had been executethén @mpany, the top
managers who knowall 35 projects are questioned. In this questionnaire, 35 projects
are compared pair wisely under abbmplexity criteria and sub criteria. In the end,
ranking of projects based on complexity abtained The normalized complexity
values of projects according to a complexity scale/index (from O to 1), as shown on
Figure 6. (The complexity values obtained from ExpeChoice are given in

Appendix D.
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Project_35

Project_2
Project_34
Project_33
Project_22
Project_10
Project_32
Project_31
Project_28
Project_13
Project_29
Project_27
Project_23
Project_18
Project_16
Project_12

Project_1
Project_19
Project_17
Project_30

Project 9

Project_6

Project_7
Project_14

Project 5
Project_20
Project_11
Project_26
Project_24
Project_15
Project_21

Project_3
Project 25

Project_8

Project_4

Project Complexity Index

m Project Complexity Index

0.23
0.23
0.25
0.25
0.25
0.25
0.27
0.27
0.30
0.30
0.31
0.31
0.31
0.31
0.33
0.33
0.33
0.34
0.34
0.38
0.42
0.42
0.44
0.48
0.56
0.61
0.61
0.63
0.72
0.72
0.73
0.77
0.78

0.84
1.00

Figure 6Relative Project Complexiies

3.1.7 Classification of Projects

In this study, de to the fact thatelativecomplexity is examined, all prajes have a
complexity valuedifferent than zerohowevey this does not mean that all of the
evaluated 35 projects are complex. To classify these projects as complex and non
complex, the normality test to the data are made under %95 confidence interval.

Since the test results under ShapuitkSig is smaller tha 0.05, weconcludethat
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the datais not normally distributed. (Normality $€ result is given in Appendix)E

Therefore to classify the projects as complex and -complex, the median value

(0,34) is used and the projects that have complexity valueegréan 0,34 are

accepted as complexithis means that other projects have lower complexities,
howevery f or the sake of simplicity,thelmhe t er
in this studyThe classificatiorof projects is given in Tablg

Table9Classification of Projects

Complex Projects Project_4, Project_8, Project_25, Project_3, Project_21,
(16 projects out of 35 | Project_15, Project_24, Project_26, Project_11, Project_20,
projects) Project_5Project_14, Project_7, Project_6, Project 9, Projec

Project_35, Project_2, Project_34, Project_33, Project 22,
Project_10, Project_32, Project_31, Project_28, Project_13,
Project_29, Project_2Project_23, Project_18, Project_16,
Project 12, Project_1, Project 19, Project 17

Non-complex Projects
(19 projects out of 35
projects)

3.2 Project Performance Measurement

3.2.1 Determination of project performance criteria

For thedetermination of the project performance evaluation criteria, brainstorming
meetingswere conducted with participation of personnel of Programs and Project
Management Division. EXxisting project performance evaluation criteria were
reviewed and expert advices were also taken into account inethigfiichtion of the
criteria.As a lesult of this proces$ criteria are named for performance evaluation.

A detailed description and explanation ofdeeriteriaaregiven below:

1 Number of Contract Change Contract changenay be madedue tochange

in some technical and administrative issues, change in cest@guests or
etc. In general any contract change shows aprediction error the

management of technicalor administrative issliesrefore, itaffects the
projectds peryformancenegati vel

T Number of Customer Complaint Customer satisfaction is one of the most

vital issues fothe @mpanynot only forthe success of the current projects but
also for the potential projectH there is an increase in customer complaints,
it meansa decreasein the performance. These costumer complaiats

proceed fromc ust omer 0s di ssatisfaction i n
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issues, delays in deliveries, response time to customer with regard to any

issue and etc.

1 Cost/Revenue The deviation in project expdiure with respect to total

revenue earnedis a criterion to show the performance of the project. If this

ratio increases, it can be said that project performance is decreasing.

1 Project Delay/Project

contractual anned termination date and real terminattate is used to find

out the shedule deviation in corresponding projec6chedule deviation

indicatesthdower performancef the project.

1 Penalty/Revenuel

contracs. If the delay results frorthe actions of the companyhe penalty is
imposed. This is not theame as the delay whetustomermay cause

deviationin project duratioand the company can not be punished for this

g eperaltyn ik predefined in case of delay

Duration: The di fference

bet ween

delay For instance, in a decision stage it can take too long to have a decision

for a customer or the custommay delay to deliver some material/sub item

that it is supposetb be procured byhem according tothe contract. Any

penalty paid under a projectascepted as a decrease in project performance.
To determine the performances of tbelected 35 projects, the weights are also
required to be assigned to these criteria. Assignment of weights is made b#sed on
opinions ofthe managers ithe mmpay. In the view of managers, there are 3 main
issues that affect project performanceamely customer satisfaction, project

expenditure and delay in projeduration and equal weightshould beassigned to

them.Theassignedveightsto thecriteriaare gvenin Table10.

Table10 Weights of criteria to measure project performance

il e Weight | Sub criteria Weight
Number of contract change 1/6
Customer Satisfaction 1/3 :
Number of customer complaints | 1/6
Project expenditure 1/3 Cost/Revenue 1/3
_ ) _ Delay/Project Duration 1/6
Delay in project duration 1/3
Penalty/Revenue 1/6

Selected key performance indicators in this study are compatible with the literature.

The number of metrics to measure the success of the projects could have been
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increased to achieve more accurate finding about project performance, however, it

was difficut to get data from the company due to confidentiality reasons.

3.2.2 Determination of Project Performanceby using the weighted sum
method

To measure project performanceke weighted sum methods used. The brief

explanation about this method is given in literatteview part. Because it is easy to

use and complies withvailable data weighted sum method is used in this study.

Since the ultimate aim of the study is to achieve the required leguersiile for

complex project environment, the performanaekings are created for complex and

noncomplex projects separateAdso, the rankings of all projects are given at the

end of this part, to understand whether there is a difference in leadeashiathout
any classification on complexity.

As mentioned inChapter 2the following schemeés usedto remove dimension or
balance magnitude differences in objective funithrough the application of the
weighted sum method:

: 00
@]

B T
3.2.2.1Result of weighted sum method for complex projects

Forthe application of the weighted sum methimiiowing input valuesare used
TablellCompl ex Projectsd Performance Cri

No. No. .
Project Contract | Customer é:;f;{we gﬂ;ﬁirmeot ;:\?ear:tgé

Change | Complaint
Project_4 4 4 0.806 0.083 0.001
Project 8 0 0 0.605 0 0
Project 25 6 2 0.577 0 0
Project_3 3 2 0.664 0.167 0
Project_21 2 4 0.949 0.400 0.019
Project_15 3 3 0.710 0.333 0.016
Project 24 8 2 0.513 0 0
Project_26 0 0 1.035 0.200 0
Project 11 3 2 0.590 0 0
Project 20 3 0 8.103 0 0
Project 5 2 0 0.673 0 0
Project_14 2 0 1.075 0.167 0
Project 7 0 2 0.517 0 0
Project 6 0 0 0.995 0 0
Project_9 0 0 0.833 0.333 0
Project 30 2 1 0.924 0 0
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After applyingthe weighted summethod, the complex projects asmnked based on
their performancesThe ranking is given iffable 12. At this stageit is important to
remind that the project havirg higherweighted scorevas terminated with higher

performancen the company

Tablel2Weighted scores of complex projects

Projects stfc')?gtseg Projects \gls(')?g;ef
Project 8 |-.002 Project_14 | 011
Project_6 -0.04 Project 25 |-0.14
Project 5 |-0.05 Project_ 3 |-0.15
Project_7 -0.06 Project 24 |-0.16
Project 30 |-0.08 Project 4 |-020
Project_26 |-0.09 Project_15 |-0.32
Project_11 |-0.10 Project_20 |-0.35
Project 9 |-0.11 Project 21 |-037

*Since all of the criteria that are used to meaguogect performance affect the projects negatively, in
other wordssince all the dteria are required to be minimized to achi¢ive highest performance, the

weighted scores are multiplied by minus 1.

3.2.2.2Classification of Complex Projects

After obtainingthe ranking of complex projects based on their performamces
grouping ofthese projectbased on their performance level is requirieal.do this,
normality test tathe calculated weighted scores is applied and it is found that this
data does not showormality property. Therefore, the project that has an equal or
greater weighted cores from the median valueO(1l) are accepted as high
performance and others are accepted as low performance projects. (Results of
normality tess applied to the data are givenARPENDIX F. The final list that
shows high performance and low performance complex projects are giVela

13.
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Tablel3Co mp | e x

* Although, Project 14 and Project 9 have performance values equal to median value, these
projects are accepted as high performance to increase the data for high performance projects

Projectsbo
High Low
Performance| Performance
Complex Complex
Projects Projects
Project_8 Project 25
Project_6 Project_3
Project 5 Project_24
Project_7 Project_4
Project 30 |Project 15
Project_26 |Project 20
Project_11 |Project 21
Project_14*
Project_9*

Cl

assification

3.2.2.3Result of weighted sum method for noncomplex projects

Forthe application of the vighted sum methodollowing input valuesare used.

Tablel4dNoncomp | e x

Projectsbo

Perf or mance

No. No. .
SrEper  Cenirmel | CUSomeEs Reciloesntfje D?)I?rlg;:)c:{ea Penalty/Revenue
Change | Complaint
Project_17 |1 0 0606 |0 0
Project_19 | 0 0694 |0 0
Project_ 1 |3 0 0929 |0.333 0.004
Project_12 | 0 0942 |0 0
Project_16 | 0 0786 |0 0
Project_18 | 0 0949 |0.400 0.019
Project_23 | 0 0748 |0 0
Project_27 | 0 0423 |0.200 0
Project_29 | 0 0798 |0.400 0
Project_13 | 0 0633 |0 0
Project_28 | 3 0927 |0.125 0
Project_31 |2 0 0646 |0.056 0
Project_32 | 2 0273 |0.100 0
Project_10 | 0 0427 |0 0
Project_22 | 0 0588 |0 0
Project_33 | 0 0642 |0 0
Project_34 | 0 0393 |0 0
Project_ 2 |g 0 0664 |0 0
Project_35 | 0 0563 |0 0
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After applyingthe weighted sum method, thr®ncomplex projects are ranked based
on ther performances. The ranking given inTable B. At this stage, it is important

to remind that the project havirchigher weighted score was terminated with higher

performance ithe company

Tablel5SNoncompl e x

Projectsbo

Perf or mance

Projects Weighted Scores * | Projects Weighted Scores *
Project_34 |-0.04 Project_12 |[-0.10
Project_35 |-0.06 Project_17 |-0.10
Project_ 2 |-0.07 Project_10 |-0.12
Project_13 |-0.07 Project_32 |-0.15
Project_22 |-0.07 Project_31 |-0.16
Project_33 |-0.07 Project_29 |-0.18
Project_19 |-0.08 Project_28 |-0.27
Project_23 |-0.08 Project_1 |-0.32
Project_16 |-0.09 Project_18 |-043
Project_27 |-0.09

Ranki

*Since all of the criteria that are used to measure project performance affect the projects negatively, in

other wordssince all the dteria are required to be minimizéadl achieve the highest performance, the

weighted scores are multiplied by minus 1.

3.2.2.4Classification of Norcomplex Projects

Similar to complex project case, normality teshé&ocalculated weighted scores is
applied to classify projects based on tlpgrformances. It is found that the data does

not show normality property. (Results of normality $egiplied to the data are given

iNAPPENDIX G
Therefore, the project that has an equal or a greater weighted scores from the median

value €0,09) are accept as high performance and others are accepted as low

performance projects. The final list that shows high performance and low

performance noncomplex projects are givemable B.
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TableloN o n ¢ o mp | e xClaRsificajion astHigtband Low Performance

High Low
Performance Performance
Noncomplex Noncomplex
Projects Projects
Project_34 Project_17
Project_35 Project 12
Project_22 Project_10
Project_13 Project_32
Project 33 Project 31
Project 2 Project 29
Project_19 Project_28
Project_23 Project_1
Project_16* Project 18
Project_27*

* Although, Project 16 and Project 27 have performance values equal to median value, these
projects are accepted as high performance to increase the data for high perfamoj@ote

3.3 Determination of competency profile for project managers

3.3.1 Application of MPS Survey

In this study, leadership behaviors are evaluated s i n g

t he

66Manager

Surveyo66 devel o)pThid sutvey comprikes four diffedegtales:
task, relation, change oriented and external leadership. There are a lot of research and

study u#ng this survey due to its easd# use and competence to test current

leadership styles. In their paper, Gitlal. (2005) have demonstrated the ajrate

psychometric characteristics of this questionnaire.

The MPS was designed by Yukl (2012) to measure observable behaviors of

managers or administrators in organizations. The application area of MPS is defined

by Yukl as primarily for use by the sutdiinates to describe the leadership behavior

of their immediate supervisor or team leader. Also, the MPS can be used by peers

who have ample opportunity to observe the leader.

According to Yukl, the MPS was not designed for leaders to describe their own

behavior, and such descriptions are accepted less accurate than the collective

responses of several subordinatdsa leader descrilsehis/her beawior using MPS,
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several subordinates (in this case, Yukl cdiks subordinates as supplemesfthe

leade should also evaluate his/her behavior to get more accurate results.

In our study,Yuk | & s Manageri al Pis w@sedt wittoetsany Sur vey (|
modi fication to det er mi nthe corhpanyopselegied ct manage
35 projectsWritten permission received from Gary Yukl to use MPS in our stxedy

given in Appendix HSince Yukl permits to show only the scale definitions and no

more than one sample item for each scale,used MPS is giveAppendix Hin a

limited mannelFor evey project, the questionnaire is filled by a project manager and

2 people from his/her project teams supplement mentioned bykl. 35 different

leaders describe their own behavior and 2 people from project team describe the

behavior of the correspondingdder.The 5point response scale are offered to

attendees foeaclyuestion (1 = not at all, 5 = to a great extent) in the survey.

3.3.2 Analysis method for MPS Result

After collection of MPS result, the results anéered ito the SPSS Software to
analyze For the analysiof the data, the first thing is to decide which tests used.

Since the data igrdinal, nonparametric tests aw@tableto analyze the results.
Nonparametric tests are called distribution free tests, this means thatit is not
impossibé to make analysis based on approximately normally distribution of
outcomes. However, parametric tests inclggecific probability distributionsuch

as normal distribution Although nonparametric tests are less powerfuhen
compared taheir parametriccounterparts, because of the collected data property
nonparametric tests are used in this study. In our study, to understand differences in
leadership behaviors in complex and noncomplex projects, 35 projects were
separated 0 4 groups inthe above seans as high performance complex and non
complex, andow pefformance complex and noncomplex. Therefones separation
causes small data sets in each group to use parametric analysis. In this part of the
study, due to small samples and unknadistributions, nonparametric analyses are

used.

Among nonparemetcis tests, MamdhitneyU testis selected, this test is used to
compare differences between two independent groups when the dependent variable is
either ordinal or continuous, but not noringt di st r i éetuat €015 P®r ez
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definghe Manii Whitney U-test is a nosparametric method used to test whether two
independent samples of observations are drawn from the same or identical

distributions.
3.3.3 Reliability of MPS Result

Before going througkhe application of the nonparametric tests, reliability analysis is
madeto the data obtained fromMPS resdltstest the consistency, Cronbach's alpha
test using theeliabilitycommand in SPSSof t ware is applied.
reliability method is desloped byCronbachin 1951 and is the most widely used
reliability measure used in the sdciaand organizational science
(Bonet&Wright,2015). Bone&Wright (2015) describe this methadfireliability of

sum 6r average of g measurements where q measutemay represent q raters,
occasions, alternatives, forms, questionnaire/test de®isce all alpha realibility
values are greater than 0.70, ig acceptetihat the da obtained from the
guestionnaire areliable (Alpha reliability values & given in @tail in APPENDIX

[). Therefore,the data can be used for the analysis to achieve a solution about
successful project manager 6s profhel e f o

reliability of the data for leadership stylissgiven in Table 1.

Table 17Reliability values for leadership styles

Leadership Styles Reliability Values
Task Oriented 0.901
Relations Oriented 0878
Change Oriented 0.879
External 0.835

3.3.4 MPS Result

3.3.4.1Differences in leadershipcompetencybetween high performance and low
performance projects in the case of complexity classification

In previoussections, firstly 35 projects are grouped as complex anecomplex
projects after applicationfdAHP, then the complex and noncomplex projects are
grouped as high performance and low performance projects after applicattma of
weighted sum method. In this section, nonparam&teanWhitney U Test is made
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to determine whethehere isa significant difference betweghep r oj ect manager 0s
leadership traifor high performance and low performance projects. The results of

the nonparametric tests for complex and noncomplex projects are summarized in

Table B: (details are givem APPENDIX XAPPENDIX L)

Table 18Summary of nonparametric Test Results folLeadership styles

Complex Projects Nor)complex
Projects
: Same/Different Same/Different
Leadership style .’I\_I onparametric leadership style for | leadership style for
est . .
high and low high and low
performance performance
project project
Task Oriented .II\_A;SQ”Wh'mey U Same Different
Relations Oriented .II\.A;;”Wh'mey U Same Same
Change Oriented _II\_/I:Srln-Whltney U Same Different
MannWhitney U .
External Test Same Different

As summarized iTable B:
For Complex Projects:

1 Insufficient evidence is obtained to conclude that project managédnigof
performance and low performance complex projshtsw differences in task
oriented, relations oriented, change oriented and external competency level.

For Noncomplex Projects:

T Hi gh perfor mance n o n c o nspol estatistiqally oj ect s 0 |
significantly more task oriented, change oriented and exteteadership
styles. However, insufficient evidence exists to conclude that project
managers of high performance and low performance noncomplex projects are
different in relationsorientedieadership style

For further analysisnonparametridest MannWhitney U Test)is applied to 15
specific leadership behaviors afidble ® summarized the rels of the test (details
are given inAPPENDIX K & APPENDIX M):
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Table 19Summary of nonparametric Test Results for leadebehaviors

For Noncomplex
For Complex Projects | Projects

Same/Different Same/Different
. , leadership behavior |leadership behavior
HEEERIp S | BREIgE for high and low for high and low
performance project |performance project
Clarifying Same Different
Planning Same Different
Taskoriented Monitoring
. Same Same
operations
Problem Solving | Same Same
Supporting Same Same
, _ Developing Same Same
Relationsoriented —
Recognizing Same Same
Empowering Same Same
Advocating changd Same Same
EnvisioningChangg Different Same
_ Encouraging .
Changeoriented | i1novation Same Different
Facilitating
collective learning Same Same
Networking Same Different
External Exte_rna_l Same Different
monitoring
Representing Same Different

For complex projects, MaAwhitney U Test shows thahere is no significant

difference inl eader ship behavi or Ghange xfar ehigh nEnNvV
performance and low performanpejects For high performance complex projects,

project managersshostat st i cal |y si gni f iccaaget Ipy ompemr e yi
when compared to low performance complex projects. Higher mean rank illustrates

this finding in Figure 7.Therefore, at this point it can be concluded that managers

t hat shows A e n vchamctarisiiés nage morh asuccessful in the

management of complex projects.
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Independent-Samples Mann-Whitney U Test

Performance
1.000 2.000
N=27 N=21
64 MeanRank= 2850 Mean Rank = 1838 a
’ {
4 )
: :
2 B
0 s
1 1  § '  §  §
60 40 20 o0 bl 40 60
Frequency Frequency

*In MannWhitney U test, two groups are defined and the distributions of these two groups
arecompared. Ithis test,high performance complex projecare grouped under tlrea me0 GiQLa ,
while low performance complex project ar e grouped OWMder the name A2.

Figure 7Mann-Whi t ney U Test Re Lhahges foofr fAcEonnvpilseixo ni n
projects

For noncomplex projects, Manivhitney U Test shows thaihe distribution of data

is different in AClIarifyingo, APl anningo, f
AExternal monitoringo and ARepresentingo a
performance noncomplex projects. For high performance noncomplex projects,

progect managers showignificantly morefi CI ar i f yi ngo, APl anningo,

l nnovationo, ANet wor ki ngo, A E x behaviora | monito
when compared to low performance noncomplex projects. It is important to note that

in all behaviors uderleadership style f A external o0, project man a

from the manager of low performance noncomplex projddisrefore, at this point
it can be concluded that managers that shows the external leadership style are more

successful in the managent of noncomplex projects.

3.3.4.2Differences in leadership style between high performance and low
performance projects without complexity classification

From the beginning of the study, all of the analyses are made under the classification
of projects based on complexity. To find aubhether the deducted solutions are

suitable, chnges in results are examined without grouping the projects as complex
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and nmcomplex. To do this, 35 projects are sorted based on their performances by
applyingthe weighted sum method, and they are separated as high performance and
low perfomance. (All calculation steps tiis analysis are given MPPENDIX N).

After grouping the projects as high performance and low performance, Mann
Whitney U Tests are applied to the groupable 2Gummarized the results the
analysis forleadership stylesdTable 19for leadership behavio®etails are given

in APPENDIX O& APPENDIX P.

Table 20Summary of Nonparametric Test Results acroskeadership stylefor
complex, noncomplex and whole projects grouped as high performance and low
performance

For all projects
Leadership style Nonparametric Test Same/Different leadership style for
high and low performance project
Task Oriented MannWhitney U Test Same
Relations Oriented | MannWhitney U Test Same
Change Oriented MannWhitney U Test Different
External MannWhitney U Test Same

This analysis shows changeented leadershipcharateristics of the project

manager can affect the performance of the ptejddis result is compatible with the

results obtained froppr i or anal ysi s, since fienvi sion
i nnovati ono b e h-ariented leadership styée can behsaem gsecritical

for the management of complex and noncomplex projects respectively. To analyze

the situation deeply, the nompanetric tests are applied to 15 specific leadership

behaviors under metzategoriesTable21summarized the results:

Table21Summary of nonparametric Test Results of leader behaviors for
complex, noncomplex and whole projectgrouped as high performance and low
performance

For all projects

Same/Different leadership

Leadership style | Behaviors behavior for high and low
performance project
Clarifying Same
Planning Same
Taskoriented . _
Monitoring operations Same
ProblemSolving Same
Relations Supporting Same
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For all projects

Same/Different leadership

Leadership style | Behaviors behavior for high and low
performance project
oriented Developing Same
Recognizing Same
Empowering Same
Advocating change Same
Envisioning change Different

Changeoriented Encouraging innovation Same

Facilitating collective learnin{ Same

Networking Same
External External monitoring Different
Representing Same

According to the test results of leadership behaviors across high performance and

low performance projects, project managers show different behaviors in
AEnvisioning chamngentedddreadeasgep styl es
moni tor i ngol laadedteprstyleTkeretorei@a xt er nal amoni t or i ng
Aenvi si oni rnital coahaetarigiefad pra@ect enanagers to be successful in

project mangement.
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CHAPTER 4

DISCUSSION OF FINDINGS

In the company,all the projects are managdzhsed on the same methodology
without any classification about their size, technical requirements and etc. and
project managers are assigned to the projects based on their workload, experience
andopinions oftop managersf the company.In the companyit has seen that two
projects managed by the same manager canterminate with different perfamance
also in some cases project performance has remained stable regardless of the
assignment of different personnel as managereréfibre, it is thought that
termination of projects as high performance and low performance can be related to
t he project manager 0s competency l evel
understand the issue, the study was designed to present required leadership
competency profiles in congx project management environment. To do this, 35
projects that were confgied inthe mmpany are analyzedased on complexity
factors that are mentioned in literature. The relative complexititiseqdrojects are

found out by using Analytic Hierarchy &ress (AHP), and projects are grouped as
complex and noncomplex. Also, by using the data obtained thhensompanybout

project performnce as inputs, the weighted sum method is used to grojgets as
completed with high performance and completeith low performance. Finally,
Managerial Practicesudvey (MPS)is applied to determine the competency profiles

of the leaders to be successful in the complex projects. In this study, projects
completed with high performance are accepted as successful pesjddise overall
ambition of this study to find out whether there is a significant difference in the
behaviors ofprojectmanagers who leduccessful projecfsherefore, this study is
completed in three stages, namely complexity measurement, project @eréerm
measurement and determination of leadership competé&symentioned in the
literature rewiev partthereare some esearchesn these topics; howevenone of

them has focused all gdfiem atthe same time.
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4.1  Discussion about project complexity

To measure project complexity, AHPAQaltyic Hiearchy Process) is used in this
studyas in the study of Vidadt al.(2011a&2011h. Firstly, literature review is done

to find out complexity factors and unrelated complexity factwes eliminated with
brainsbrming sessions with top management of the compaingn,with the help of

the prepared questionnaire, pairwise comparison between main factors and
pairwise comparisons between dgabtors under each main factor are made by
the respondentand relative importance of each complexity factors and subfactors
are determinedrinally, the relative complexities of the projects are determined. To
understand the difference between the characteristics of the project managers who
had led complex andomcomplex projects, the projects are categorized based on their
complexity. To do this, 2 levelweredefined, namely complex and noomplex.
Projects that have lower complexity are accepted asamplex in this study.

During the application of the AHPensuring consistent pairwise comparison
collected from attendees is troublesome because of high number of factors/subfactors
and projectslf the consistency is not enough for the evaluation, the comparison is

made again by the same person until achieaipgper consistency ratio.

4.2  Discussion about project performance measurement

In this study, customer satdtion, project expenditure and delay in project duration
are accepted as key performance indicators and they are measured with the help of
following criteria inthe @mpany:

1 Number of Contract Change

1 Number of Customer Complaint

1 Cost/Revenue

1 Project Delay/Project Duration

1 Penalty/Revenue
According to PMI (2013), the success of the project should be mdasuterns of
ficompleting the projectwithin the constraints of scope, time, cost, quality, resources
and risk as approved between the projp@nager s and seTho or manag e
measure project performances, Xia and Lee (2004) use delivery time, cost,

functionality and user satisfaction agfpemance indicators. Similarly, in their study
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Kendra and Taplin (2004)aims that the most important metrics to find out success
of projects are project tim@uration, cosbudget variances and quality. It is seen
that, the selected key performanceidatbrsin this studyare compatible withthe
literature. Thenumber ofmetrics to measurthe success of the projects could have
been increased to achieve more accurdieding about project performance
however, itwasdifficult to get data fronthe @mpanydue to confidentiality reasons.

4.3  Discussion about required leadership competency profile

4.3.1 Leadership Competency Profile for Complex Projects

Due to the dynamic environments caused by complexity in project management
envi r on me leades mustchhrgy thetsucture, culture, the stratedgy meet

the requirements oénvironment they are in (Duin& Baer, 2010). A leader must be
aware of the external situation (Smith & Lewis, 2011) and open to generate

innovation, learning and adaptation in the aaiseomplexity Uhl-Bienet al, 2007).

In ourstudy, it is found thasuccessfulcomplex project managers are different in
Aenvi si oni ng Theshahavipe idseen mhapgeoriented leadership
style.This type of leaders initiate and encouraggnggYukl,2012).

AENnvi si oniisdegfined byayoky201?) aBan effective way for leaders to

build commitment to new strategies and initiativelseaders with this personality

traitare expectdd articulate a clear, appealing visiamich can be attained by the

work unit or organization. Although there are matydiesthat can be accepted as

evidence that articulating an appealing and inspivisgn is relevant for effective

leadership (e.g. Elenkov, Judge &Wright, 2005; Keller, 20G6);claim that
Afenvisioning changeo is the only behavi o

with high performances very strong

As it can be seen irhe Appendix L.the survey results show that project managers of
high performane conplex projects scored high in all dimensions in addition to
Afenvisioning c h ssigrgnend .of aTplerson @hato belayes more

positively i n A eaddiiondoiother ieadership prapertpsean be an

good choice to manage the complex projects successfully
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Similar to our study, Muller and Turner (2010) examined the leadership competency
profiles of successful project managers in different types of gigoj®ifferences by
project type were accounted for through categorizatbriheprojects by their
applicationarea complexity, importance and contract type. In their study, to analyze
the differences in leadership behayioe fifteen leadershipcompetegies survey
developed by Dulewicz and Higgs (2005) is udedthis study,Muller and Turner

(2010) triedto find out the differences in leadershipprofile by complexity of projects

in their study. After the analysis made on the complexity of the projecisiep of

project managers of the most successful projects having low complexity were not
developed because of the small sample size. According to this study, managers of the
most successful projects havingmedium complexity are strong in critical
thinkingmanaging resources, empowering, and developing, as well as self
awareness, sensitivity, influence, and conscientiousness, while managers of the most
successful projects with high complexity scored high in all dimes$itutler and

Turner (2010)concludedhat visior&imagination, influence and motivationare
significantly higher among managers of high complexity projects than in those of
medium complexity projects and motivatias higher in high complexity projects

than in low complexity projectfAs in Tah e tifon&ifimagi nati ono has a s
definition wit h uddermMPSTharefore,itrcgn be daid that the
finding of our study is supported by the studymiller and Turner (2010)

Additionally, Thomas and Mengel (2008) tried to prepproject managers to deal
with complexity in their study. Similar to our findings, the significance of a wjsio
shared beliefs and values hbeen identifiedand demonstrated tdbe a successful

project manager undarcomplex project environmemtith the help of this study.

Furthermore, Christeneo and Wal ker (200 &)a signfficgnt e t h at A
contributing factor to project successand after a case study from a major
information technolog pr oj ect ¢ o nmdy bathe kéyha@udcesdiuv i si on

project outcomeso.

Finally, in the light of Iliterature in addi
changeo) is a vital | eadership trait tobe s
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environment. This will also lead to success in orgaimn. Kendra and Taplin
(2004) statet h &dr organizations to be successful with the adoption of project
management, they need to establish a sharedfse&tlues and beliefghat aligns
with the social and technical aspects of project managemerdcheve the

organi zationds business objectiveso.

4.3.2 Leadership Competency Profile for Noncomplex Projects

For noncompl ex projects, AClIl ari fyingo,
ANet wor ki ngo, AExt er nal traiksofiproject nmaaggre an d
across high performance and low performance noncomplex projects are different.
AClIl ari fyingo pr opeeplainedy Yukl (2012) sagieadesshsep 1 s
clarifying to ensure that people understand what to do, how to do it, and the expected
resutso wHiiPll e nin$ n g a iindludes snakifig decisions about objectives

and priorities, organizing work, assigning responsibilities, scheduling activities, and
allocating resources among different activitieBhese behaviorare related téi t a s k

ori e n tleadecship style and ishows thatpeople wittmo r e At ask or i ¢
leadershipbehavior canmanagea noncomplexprojectmore successful Also, in
addition to At as ladaship stylds @tal dor thefisecgesseof na |l 0
noncomplex projes. According to Yukl (2012), in addition to influencing internal

events in the work unit, most leaders can facilitate performance with the behaviors
that provide relevant information about outside events, get necessary resources and
assistance, and proneothe reputation and interests of the work unit. Therefore, we

can conclude that in the assignment of project managers to the noncomplex projects,
At ask or i ent e dléaderashipdtylesi azaxnpoeantn ia |addition to

AEncour agi ngehbviomodatri dicdange orientedo.

As mentioned beforéyluller and Turner (2010) tried to find out the differences in
leadership profile by complexity of projects in their stulhythis study, projects are
categorized as high, medium and low complexitgwidver, &er the analysis made

on the complexity of the projects, profiles of project managers of the most successful
projects having low complexity were not developed because of the small sample size

(noncomplex projects are projects that have low coxitglen this study).
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Different from Muller and Turner(2010as we know, no researdtas been made
and no paper has bewamitten to understand the specific behavior of the manager of
noncomplex projectdthough there is increasing number of aride definethe

complexityand required leadership competency.

4.3.3 Leadership Competency Profile without classification about
complexity

Crawford (2007) defined project manager competence as a combination of
knowledge (qualification), skills (ability to do aask), and core personality
characteristics (motivetraitself concepts) that lead to superior results. Crawford
stated that project success and competence of project management personnel are
closely interrelated, and the competence of the project marsageitself a factor in

the successful delivery of projects.

If the projectsare not classified as complex and noncomplex in our study, it is seen
Aenvisioning changeo under ix $tihorioal or i ent ed
leadership behavior in the permance of the projects.It is known that, change

oriented leaders can cope well with unstable environments under complexity because

they can include inspiration, motivation, intellectual stimulation, strategic vision

articulation, sensitivity to the enenment, and a riskaking attitude. Irhis research,

Finkelstein (2003) claims th&itonsistently pursuing a risky and unrealistic vision is

a major reason for serious performance declines in organizatodsKeller (2006)

saysfiappealing and inspiringsion is relevant to effective leadersbip

I n addition to fAenvi si onisalg adticahbelpead , Aext er n
under the external leadership style to be successfulojectswithout classification

on complexity Summer, Bock an@Giamartiro (2006)claim that project success is

significantly related tahe external perceptions of effective leadership. In this study,

this external perceptiomcludescommunications, interpersonal skills, and the soft

skills that areequired forcollaboration and cooperation.
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In our study, it is sen that required leadership competency profile is different in
complex, noncomplex andll projecs without any classification on complexitif.

the findings of theanalysesnadehad beersame regardless of the classification on
the complexitya deductiorwould havebeenmace about meaningless of this type of
classification.However, this is not the case and it is still deduced|#saification of
projects based on complexity is vital to manage the projects effectamdy
Afenvisioning changeo is an i mpaformnanaget

of complex proje.
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CHAPTER 5

CONCLUSION

The overall ambition of this thesis is to find out whether required leadership
competency profiles different to Iseiccessfuin complex project management. After

all of the analysis, we conclude that there canabeelation betweercomplex

pr oj esacced8ssand its leaders/pjoe c t manager schange nvi si
characteristics under changeriented leadership style. Also, A Cl ar i fyi ng
APl anni ngo, AEncouraging |l nnovationo, N
i Re pr e snean bevital goobe successful in nesomplex project management

environment

In our study, limited number of respondentmade pairwise comparisons for
complexity measurement and answered managerial practices sum&tddy can

be enhancedby reachingmore project managers and more projects data in a
company. By ensuring large sample:

1 The relations between project performance and leadership behaviors can be
evaluated deeply across aleadership style and specific leadership
behaviors.

1 If large data st shows normality property and if it is possible to use
parametric tests, more reliable results can be obtained. Siniseworth
noting that nonparametric tests generaligve less statistical powevhen
compared tgparametrictestsbecause ofin incrased chance of a Type I

errar.)

Additionally, through the application of the methodolpgye have encountered some
limitations and problem; in future research sg@recautionshould be taken:

1 Rankings formed after the applicatioh AHP can varyeasily when adding
and subtractingicomplexity factotsub factor We thus recommend the users
to give specific attention to the step when the setulif factog/factors are
decided.

1 Ranking of projectss madebased ore v a | u (@towr casedtop managers

of the companyinformation therdoretheright ranking of project complexity
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is strictly related tothe quality ofpaiwisecomparisonsin future studies,
number of evaluators can be increased toiolatenore reliable solution.

1 To apply AHP, it is assumed that all the complexity factors and main factors
are independent to each other. Interrelation of factors may be analyzed in
future study or independencies of the factors may be shown via a reliable
technique.

1 In this study literature review iglone to understand complexity factors and
unrelated cmplexity factors are eliminatedith brainstorming sessions with
top management of the company grasiwisecomparisonare made to apply
AHP. 44 differentsub criteriawere comparegairwisely to compute relative
importance of the corresponding criteria and 35 projects are compared
pairwisely under allsub criteriaand criteria. Therefore, AHP reges huge
questionnaire that hato be filled by attendeesn future research, to
eliminatesub factorsfirstly different multiobjective decision makingiteria
can be usedindthenAHP canbeapplied tothe remainingsub factars

1 In spite of the easinesn application and suitability to the situation of AHP,
the model can be extended using ANRndlytic Network Process).
Although, it is assumed that all the factstsi factorsare independent to each
other in the application of AHP, building up an ANP network structure will
include interdependence and feedback.

1 Since he company is ithedefense business fielimited data vwereobtained
to compute project performance. In diué research, more detailed model to
calculateproject performance can be used to eliminate disadvantaghs of
weighted sum method.

1 This studymay be accepted as a base study to siadérthe relationships
between charesteristics of project managers pexdormance of projects
considering complexity. In future study, a tool may be developed to assign
the right person to the right projects as project manager after entering their
specific characteristics into the model.

Based on our solutions after the wa@nalysis,the practical implications of the

results andecommendatiosito the @mpanycan bdistedas follows:
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Because of the different required competency, project complexity should be
considered before deciding about project manager. Projects cpouped as
complex or not.

Leadership competencies should be taken into acchuimg the assignment

of project managers to projects. MPS candpplied to the candidates of
project managers and the results are evaluated.

If the project is complex, reks of the survey are evaluated for 15 specific
behaviors The candi date that shows mor e
be a good option to assign as a project manager

If the project is noncomplex, results of the survey are evaluated for 15
specificbehaviors The candidate that shows more suitable behatodist a s k
orient edo ¢&addrship stesaa beragdod option to assign as a
project manager.

To increase success of the project managers, organization provide trainings
for project managrsnot onlyto enhance technical and management &kitls

alsoto develop ¢adership competencies.
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APPENDIX A
Complexity Criteria and Sub criteria

Ana Kriterler Alt Kriterler Criteria Sub criteria Sources
Yeni bir teknol Unfamiliar technolo (Maylor, 2013), ( BatYyam,2003),
gereksinimi 9y (Baccarani,1996)
: o (Vidal et al.,2011a), (Vidal et
el e e Toenrleg JeVEOPMENt 2], 20111 Garvam 2003
q (Maylor,2013), (Xia&Lee,2004)
, - , , .| (Vidal etal.,2011a), (Vidal et al.,
Projed e f arkl e Varlety_of technologies used durin 2011b), (Lauma, 2006), (Chu et
kull anéemeé the project
al,2003)
_Ku I ane | a n te k n Interdependenmes among (Maylor, 2013)
: ile i1 i kkild@ ol . technologies
Teknik Konular Technical Issues . .
o - (Vidal et al.,2011a), (Vidadt al.,
Yaratéecélek ger Demand of creativity
2011b)
Farkl e teknik d Integre}tlon across multiple technic (Maylor, 2013),(Williams, 2012)
entegrasyonu disciplines
(Vidal et al.,2011a), (Vidal et al.,
Kapsanm eni kliai Largeness of scope (number of |2011b),
P 9 J components, etc.) (Baccarani,1996),(Bertelsen,2004),
(Lauma,2006)
KIi kkili teknik Specification interdependence (Z\gffé)et al.2011a), (Vidal et al.,
Proje ekibinin (Vidal et al.,2011a), (Vidal et al.,
| okasyonl arda b Distributed/Virtual team 2011b), (BatYam,2003),
Organizasyonel |Proje ekibi Organizational (Lauma,2006)
Konular Proje kapsaménd|lssues (Vidal et al.,2011a), (Vidal «l.,
kull anél an/ kul | Number and variety of resources |2011b), (Baccarani,1996),(Bar
-exkitlilifgi Yam,2003)




78

Ana Kriterler Alt Kriterler Criteria Sub criteria Sources
Number of companies/projects (Vidal et al.,2011a), (Vidal et al.,
Ortak kaynak ku sharing their resources 2011b)
Proje ile ilgil . (Vidal et al.,2011a), (Vidal et al.,
sayésé Number of departments involved 2011b), (Baccarani,1996)
Proje kapsaménd . .
|l okasyonda -al é Managing a remote location (CZOk'eDf;“"es etal.,2003),
Vel et ol mesi (K2 h k 92608)n
] i} i o (Vidal et al.,2011a), (Vidal et al.,
Ka farkl e ama Number ofobjectives 2011b). (Baccarani.1996)
Yojun °jrenmel/ b Intensive learning needs (Baccarani,1996)
Hi yerarki seviy Number of hierarchical levels %'ffé)et al.,2011a), (Vidal etal,
. (Vidal et al.,2011a), (Vidal et al.,
¢tal ékanl arén sa Staff quantity 2011b)
Proje kapsaménd Number of decisions to be made (Vidal et al.,2011a), (Vidal et al.,
al énacajé 2011b)
Farkl & b°l ¢imler Communication between different
il eti ki mi parts of the organization (Snowden, 2007)
Benzer froiel er (Vidal et al.,2011a), (Vidal et al.,
fecribe prol Experience 2011b), (Baccarani,1996), (Cookie

Proje ekibiy et ki nl i J i

Birden fazla proje ekibine atanan
personel

Davies et al.,2003), (Williams,2002)

Project Team

(Vidal et al.,2011a), (Vidal et al.,
2011b), (Baccarani,1996), (Cookie
Davies et al.,2003)K(2 h k 92@08)n
(Williams,2002)

Project team member assigned to
many projects

(Maylor, 2013)
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Ana Kriterler

Alt Kriterler

Criteria

Sub criteria

Sources

Per sonel i -in n
tanémlanmaméx r
sorumluluklar

Roles and responsibilities unclear

(Baccarani,1996), (Williams,2002)

tevreye ol an ba
(-evresel kokul
etkisi)

Knsan, mal z e me

kaynajén ortak

Lokasyonlar, departmanlar ve

Kirketler araseée
Proje ajlare ar
geri besleme

Proje ekibi ara
il etikim

Farkdmrdeml eri/ p
i nsanl arén y©°ne

Proje takvimlerinin birbirleri ile
i li kkili ol mas

e
Projelerin birhb
ama-/ hedefl erin

H¢ k¢ met pol prdgjeyi k
et kil eyen dejiK
M¢kKterinin proj

m¢dahal esi

Paydaxkl ar arasé

Interdependencies

Dependencies witthe environment

(Vidal et al.,2011a), (Vidal et al.,
2011b), (Baccarani,1996)

Avalability of people, material and
any resources due to sharing

(Vidal et al.,2011a), (Vidal et al.,
2011b),(Williams,2002)

Interdependencies between sites,
departments and companies

(Vidal et al.,2011a), (Vidal et al.,
2011b)

Interconnectivity andeed back
loops in the task and project
networks

(Vidal et al.,2011a), (Vidal et al.,
2011b)

Team cooperation and
communication

(Vidal et al.,2011a), (Vidal et al.,
2011b), (Snowden, 2007)

Managing different agendas of the
people involved

(Vidal et al.,2011a), (Vidal et al.,
2011b), (Baccarani,1996),
(Maylor,2013)

Dependencies betweanhedules

(Vidal et al.,2011a), (Vidal et al.,
2011b), (Xia&Lee,2004)

Interdependencies of objectives

(Vidal et al.,2011a), (Vidal et al.,
2011b), (Baccarini,1996)

Dependencies in government
policies

(Baccarini,1996), (Vidal et al.,2011a
(Vidal et al., 2011b), (Williams,2002

Too much interference from the
client

(Bar-Yam,2003),(Vidakt al.,2011a),
(Vidal et al., 2011b)

Cultural Differences

(Bar-Yam,2003),(Lauma,2006)
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Ana Kriterler Alt Kriterler Criteria Sub criteria Sources
Projede bir tes Dependence of one deliverable on| (Vidal et al.,2011a), (Vidadt al.,
teslimaté et kil the other 2011hb)
. : . , (Williams,2002),
Teslimat adedi High number of deliverables (Bertelsen, 2004), Baccarani(1996)
Proje kapsaménd - (Vidal et al.,2011a)\Vidal et al.,
aktivitelerin s Number of activities 2011b)
(Vidal et al.,2011a), (Vidal et al.,
Proje s¢resi Duration of the project 2011b), (Maylor,2013),
(Baccarani,1996)
Ger-ek-i ol maya Unrealistic time frames (Maylor, 2013)
Proje takvimleri _ _
YapeséendZamanénda taném Structural Issues | Key risks not identified early (Baccarani,1996)
Kay nak.I eflSkler
Konular Pr oj e kapsaméne Procurem_ent systems did not assi (Maylor, 2013)
sajlayamayan sa in managing the scope
Proje fazlareée a Level ofinterrelations between (Vidal et al.,2011a), (Vidal et al.,
bajéeml él ekl ar phases 2011b)
(Vidal et al.,2011a), (Vidal et al.,
Paydak sayésé v Number and variety of stakeholder 2011b), (Bertelsen,2004), (Lauma,
2006)
Finansman kayna Funding sources and processes (Vidal etal.,2011a), (Vidal et al.,

2011b)
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APPENDIX C

Expert Choice Outputs
Expert Choice output caresponding to main factors/criteria

i Combined
Teknik Konular 261 I
Organizasyonel Konular 240 I
Badymiyhiklar 255 I
Proje Yapysyndan Kaynakly Konular 240 I
Inconsistency = 0,01

with 0 missing judgments.

Expert Choice output carespondin g to AiTechni cal |l ssueso
. H Combined
Goal: Proje Kompleksitelerinin Belirlenmesi

>Teknik Konular

birket icin yeni bir teknolojinin kullanylma ihtivacy 102 I
Yeni bir teknoloji geliptirme gereksinimi
Projede farkly teknolojilerin kullanymy ;100 I
Kullanylan teknolojilerin birbirleri ile ilipkili olmasy 105 NG
Yaratycylyk gereksinimi

Farkly teknik disiplinlerin entegrasyonu
Kapsam geniblidi ( bileben sayysy vb.) ,114 |
¥lipkili teknik spesifikasyonlar . |
Inconsistency = 0,00625

with 0 missing judgments.
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Expert Choice output carespondin g t o

Goalk Proje Kompleksitelerinin Belirlenmesi
=0rganizasyonel Konular

Proje ekibinin farkly fiziksel lokasyonlarda bulunmasy [ sanal proje ekibi
Proje kapsamynda kullanylan/kullanylacak kaynaklaryn cepitlilidi
Ortak kaynak kullanan proje sayysy
Proje ile ilgili b6lim/departman sayysy
Proje kapsamynda uzak bir lokasyonda calybmalaryn yiiritilmesi
Kag farkly amag/hedef tanymlandydy
Yodun édrenme/bilgi ihtiyacy
Hiyerarpi seviyelerinin sayysy
Calypanlaryn sayysy
Proje siirecindeki faz sayysy
Farkly bélimlerin birbirleri ile iletibimi
Benzer projelerden kazanylmyb tecriibe
Proje ekibi yetkinlidi
Birden fazla proje ekibine atanan personel
Personel igin net olarak tanymlanmamyp roller ve sorumluluklar
Inconsistency = 0,00605
with 0 missing judgments.

AOrgani zational | ssueso
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Expert Choice output correspondin g to Alnterdependenci eso

Prio

Goal: Proje Kompleksiteleri
>Badymlylyklar

Combined

Cevreye olan badymlyhiklar ( cevresel kobpullaryn proje iizerine etkisi}) 048 GGG

¥nsan, malzeme veya herhangi bir kaynadyn ertak kullanymy o051 I

Lokasyonlar, departmanlar ve birketler arasynda badymliyhik o058 I

Proje adlary arasyndaki etkilepim ve geri besleme 61 I

Proje ekibi arasyndaki ipbirlidi ve iletibim 072 I

Farkly giindemleri/ programlary olan insanlaryn yénetilmesi o7 I

Proje takvimlerinin birbirleri ile ilipkili olmasy 073 I

Projelerin birbirleri ile ilipkili amag/hedeflerinin olmasy 077 I

Hiikiimet politikalaryndaki projeyi etkileyen dedipiklikler 167 |
Miibterinin proje faaliyetlerine miidahalesi A7 I ——
Paydablar arasy kiiltiirel farklyhiklar 043 I

Projede bir teslimatyn farkhy bir teslimaty etkilemesi ;094 I

Inconsistency = 0,01
with 0 missing judgments.

Expert Choice output carespondin g to AStructur al | ssueso
i Combined
Goal: Proje Kompleksitelerinin Belirlenmesi
>Proje Yapysyndan Kaynakly Konular

Teslimat adedi 034 I

Proje kapsamynda tanymly aktivitelerin sayysy ,052 I

Proje siiresi ,061 I

Gergekgi olmayan teslimat takvimleri 202 I
Zamanynda tanymlanamayan kilit riskler [Ass I

Proje kapsamyny/takvimini sadlayamayan satynalma iblemleri 132 I

Proje fazlary arasyndaki badymlylyklar 097 I

Paydab sayysy ve cebitlili3i A15 I

Finansman kaynaklarynyn cebitlilidi ;115 |

Inconsistency = 0,02
with 0 missing judgments.
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APPENDIX D

Complexity values of projects obtained from Expert Choice

Proje Kompleksite| Proje Kompleksite
Project_4 |0,064 Project_1 (0,021
Project_8 |0,054 Project_12|0,021
Project 25 |0,05 Project_16| 0,021
Project_3 |0,049 Project_18|0,02
Project_21 | 0,047 Project_23|0,02
Project_15 | 0,046 Project_27|0,02
Project_24 | 0,046 Project_29|0,02
Project_26 | 0,04 Project_13|0,019
Project_11 [ 0,039 Project_28/0,019
Project_20 | 0,039 Project_31|0,017
Project 5 [0,036 Project_32/0,017
Project_14 | 0,031 Project_10/0,016
Project_7 |0,028 Project_22/0,016
Project_6 |0,027 Project_33|0,016
Project_ 9 |0,027 Project_34/0,016
Project_30 | 0,024 Project_2 |0,015
Project_17 | 0,022 Project_35|0,015
Project_19 | 0,022
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APPENDIX E

Normal ity Tests on Projects?o
Case Processing Summary
Cases
Valid Missing Total
N Percent N Percent N Percent
Project Complexity 35 100,0% 0 0,0% 35 100,0%
Descriptives
Statistic Std. Error
Project_Complexity Mean ,4463 ,03557
95% Confidence Interval for Lower Bound , 3740
Mean Upper Bound 5186
5% Trimmed Mean 4313
Median ,3400
Variance ,044
Std. Deviation ,21042
Minimum 23
Maximum 1,00
Range 77
Interquartile Range ,31
Skewness ,994 ,398
Kurtosis -,112 778
Tests of Normality
Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Project Complexity ,236 35 ,000 ,853 35 ,000

a. Lilliefors Significance Correction
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APPENDIX F

Normality Test of Weighted Scores Obtained From Complex Projects

Case Processing Summary

Cases
Valid Missing Total
N Percent N Percent N Percent
Weighted_scores_of_compl
) 16 100,0% 0 0,0% 16 100,0%
ex_projects
Descriptives
Statistic Std. Error

Weighted_scores_of compl Mean -,1471 ,02726
ex_projects 95% Confidence Interval for  Lower Bound -,2052

Mean Upper Bound -,0890

5% Trimmed Mean -,1416

Median -,1094

Variance ,012

Std. Deviation , 10904

Minimum -,37

Maximum -,02

Range 35

Interquartile Range ,12

Skewness -1,126 ,564

Kurtosis ,213 1,091

Tests of Normality
Kolmogorov-Smirnov?® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.

Weighted_scores_of_compl
ex_projects ,190 16 ,125 ,856 16 ,017

a. Lilliefors Significance Correction
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APPENDIX G

Normality Test of Weighted Scores Obtained From NoncompleRrojects

Case Processing Summary

Cases
Valid Missing Total
N Percent N Percent N Percent
Weighted_scores_of_nonco
mplex. projects 19 100,0% 0 0,0% 19 100,0%
Descriptives
Statistic Std. Error

Weighted_scores_of nonco Mean -,1347 ,02344
mplex_projects 95% Confidence Interval for Lower Bound -,1839

Mean Upper Bound -,0854

5% Trimmed Mean -,1231

Median -,0939

Variance ,010

Std. Deviation , 10216

Minimum -,43

Maximum -,04

Range ,39

Interquartile Range ,08

Skewness -1,919 ,524

Kurtosis 3,360 1,014

Tests of Normality
Kolmogorov-Smirnov?® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.

Weighted_scores_of_nonco
mplex_projects ,249 19 ,003 ,751 19 ,000

a. Lilliefors Significance Correction
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APPENDIX H

Written Permission received from Gary Yukl and Managerial Practices Survey

guestionnaire about leadership Gelen Kutusu  x = B
Fevziye Bilgic <bilgicfevziye@gmail.com= 10 07 2014 L o O (4
Alci: g.yukl (=
Dear Gary.

I'm an MS student in Industrial Engineering at Middle Eat Technical University, Turtkey. I'm writing my thesis and it 1s about "Leadership
competency profiles to be a succesfil project manager in complex project management environmet."

Ican summarize my thesis as:
To ensure complex project management environment, projects that are executed in a company in the field of defense will be analyzed based on
complexity factors that are mentioned in literature. By using Analytic Hierarchy Process (AHP). the relative complexity of the projects will be

measured. Then, projects were grouped as complex or not.

The competency profiles of the leaders to be successful in the complex projects will be achieved after applving a questionnaire and finally by

taking into account the project performance measure of the cormresponding projects the required competency profiles for leaders were achieved.
However, | need a questionnaire about leadership style. | know you are many articles and works about this issue. Could you please
offer a questionnaire to use in my thesis ? It is used only in my thesis for academic purpose, there will be no commercial usage. Your
suggestions will be valuable for me.

Thank you in advance,

Fevziye YILMAZ

905558328325

Yukl, Gary A <gyukl@albany. edu> = 10072014 L P o
Alci: bana =

'J:}"A Ingilizce» > Tirkge~  lletiyi cevir Ingilizce icin kapat x

The MPS is described in the attached file. If you want to use it, let me know.
Fevziye Bilgig <bilgicfevziye@gmail.com= 1107 2014 -
Alici: Gary [+
Dear Gary.

First of all. thank you for your rapid response. | think, | can use it in my thesis. Could you please share it? As | said before, it is not used
any commercial purpose, it will be used only for my thesis in MS program.

Thank you for your support,

Fevziye
Yukl, Gary A <gyukl@albany.edu> = 1107 2014 -
Alci: bana [+

'{CA Ingilizce= > Torkce~  lletivi cevir Ingilizce icin kapat x

The MPS version G-15 is attached. In any research reports please show only the scale definitions and no more than one
sample item for each scale.
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Managerial Practices Surveywith sample item under each behavior
MPS G154

Instructions: Please describe how much your boss uses each managerial practice or
leadership behavior. The term "unit" refers to the team, department, division, or
company for which your boss is the designated leader, and the term "members" refers
to the people who r@pt directly to your bossThink about each type of behavior
separately, and do not allow your general evaluation of the manager to bias your
answers about specific behaviors. For each isefect one of the following

response choices and write the number or code for it on the line provided.

5 To a Very great extent

4 To a Considerable extent

3 To a Moderate extent

2 To a Limited extent

1 Not at all, or Not applicable
Clarifying
____Clearly explains the job responsibilities and task assignments of members
Supporting

____Shows concern for the needs and feelings of individual members of the work
unit

Envisioning

___ Describes a proposed change or new initiative with enthusiasm andsopti
External Monitoring

____Uses social networks and contacts with outsiders to get useful information
Planning Activities

___Developsshost er m pl ans for accomplishing the wor
Recognizing

___Praises effective performance by membédrhe work unit

Encouraging Innovation

____Encourages innovative thinking and creative solutions to problems
Representing

____Promotes a favorable image for the work unit with superiors and outsiders
Monitoring Operations

____Checks on the progress amaility of the work

Developing Member Skills

____Provides helpful feedback and coaching to members who need it
Encouraging Collective Learning

___Looks for ways to adapt best practices used by other work units or organizations
Networking

____Attends social and professional events to meet people with useful information

Problem Solving
____Recognizes the early stage of a problem that is likely to disrupt the work

Empowering

___Encourages members to take responsibility for determiningibolw their work
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Advocating Change
____Explains why changes are necessary to deal with an emerging threat or
opportunity

Her |l iderli k davranékeée Y°%nent shalr Uy givelka naan
A-ékl aBal ankettey?®netnetimaglziwnmy celrarmd rve |
Ozelli klerini ne kadar kull andéejéenée tanei
y°neticinizin |lider olduju ekip, birim, |
y°neticinize dojrudan bajl &°aoakupgcinapor
dejerlendirirken her bir davranék kKekIl ini
I -in °nyargél arénézén genel dejerl endir mi
bekl enmektedir Her bir madde i -1ini akaj e
se-erek, solda verilen alana se-tijiniz

5 ¢ok ©°nemli °l - ¢de

4 Kaydadejer °]-¢de

3 Orta °I| -¢de

2 Senérl e °I| -¢de

1 Hi - ya da uygun dej i/l
Aydeéenl at ma
__taléexanlareén ikle ilgiliisiorme ubiukl| ek
Destekleme
___Birimin her bir -alékanén duygu ve ihti
¥ngor ¢
__¥nerilen bir dejikikliji veya yeni bir
Dék D¢nyayeée izl eme
__13.Sosyal ajl areeveararhe ¢cbiklafpielsémaredi nn
lanlama
Kk biriminin g°revlerini bakareéeyl a yeri
gel i ktirir.,
Takdir/ taneéema
__Birim -alexkanl arénén et kili perfor mans|
Yenili k-ilijJin tekviki
___Knotvadik¢nceyi ve problemlere yaratece
Temsil etme
i1 stlere ve yabancélara karké i K birimi
tanétém yapar.
Operasyonlare izl eme
__Kkin kalitesini ve gel i ki mini kontr ol €
¢ a IeKan yetenekl erini gelixkxtirme
___Khtiyacé ol an -al ékanl ara faydal eé geri
Birlikte °Jrenmeyi destekl eme
___Dijer ik birimerinin veya organizasyaor
kendi Dbirimine wmgamrammasénén yoll ar é
Sosyal aj ol uktur ma
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__Yararl é bilgiler edinebilecefji i nsanl arl a
mes | eki etkinliklere kateéeler.

Probl em -°zme

Kk olumsuz y°nde etkileyebilecek bir prob
Yetkilendirme

___Calnélkaar € kendi I Kl erini naseél yapacakl| ar éné
Dej i Ki mi Savunma

___Ortaya -ékan bir tehdit veya férsatla baka
ger ekl i ol dujunu a-ékl ar .

116



APPENDIX |

Reliability Analysis of MPS Data

For task-oriented leadership style:

Case Processing Summary

N %
Cases Valid 105 100,0
Excluded? 0 ,0
Total 105 100,0
a. Listwise deletion based on all variables in the procedure.
Reliability Statistics
Cronbach's Alpha Based on
Cronbach's Alpha Standardized Items N of Items
,901 ,903 16
Summary ltem Statistics
Maximum /
Mean | Minimum | Maximum | Range Minimum Variance [ N of ltems
Item Means 3,605 3,219 4,019 ,800 1,249 ,045 16
ltem
Variances ,812 ,629 1,167 ,538 1,856 ,016 16
For relations-oriented leadership style:
Case Processing Summary
N %
Cases Valid 105 100,0
Excluded? 0 ,0
Total 105 100,0
a. Listwise deletion based on all variables in the procedure.
Reliability Statistics
Cronbach's Alpha Based on
Cronbach's Alpha Standardized Items N of Items
,878 877 16
Summary Item Statistics
Maximum /
Mean Minimum | Maximum Range Minimum Variance | N of Items
Item Means 3,417 3,162 3,686 ,524 1,166 ,025 16
Item Variances ,820 ,678 1,067 ,389 1,574 ,010 16
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For changeoriented leadership style:

Case Processing Summary

N %
Cases Valid 105 100,0
Excluded? 0 ,0
Total 105 100,0
a. Listwise deletion based on all variables in the procedure.
Reliability Statistics
Cronbach's Alpha Based on
Cronbach's Alpha Standardized Items N of ltems
,879 ,879 16
Summary ltem Statistics
Maximum /
Mean Minimum | Maximum | Range Minimum Variance | N of Items
Item Means 3,132 2,800 3,467 ,667 1,238 ,043 16
ltem
Variances ,895 ,718 1,274 ,557 1,776 ,025 16
For external leadership style:
Case Processing Summary
N %
Cases Valid 105 100,0
Excluded? 0 ,0
Total 105 100,0
a. Listwise deletion based on all variables in the
procedure.
Reliability Statistics
Cronbach's Alpha Based on
Cronbach's Alpha Standardized ltems N of Items
,835 ,836 12
Summary Item Statistics
Maximum /
Mean Minimum | Maximum Range Minimum Variance | N of ltems
Item Means 3,432 3,286 3,552 ,267 1,081 ,009 12
Item Variances ,666 ,483 ,956 473 1,980 ,024 12
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APPENDIX J
Nonparametric Test Resultsacross leadership stylesor complex projects in the
case of performance based classification

Two groups are defingdr the application of ManiWh i t ney U Test ; nAl.

hi gh performance c¢omp lweerforpanae complédxs, A 2. 00
projects.The test results obtained from SPPS are given in below:

Task Oriented Leadership Style

Hypothesis Test Summany
Mull Hypothesi= Te=t Sig. Decision
Independent-
The distribution of taxeriented iz th&amples Retain the
1 zame across categories of Ml ann- B42 null
Ferfarmance. Whitney U by pathesis.
Test

Asymptotic significances are displayed. The significance level is 05,

Independent-Samples Mann-Whitney U Test

Performance

1,000 2,000
N=27 N=21
51 Mean Rank= 24 63 Mean Rank= 24 33 ]
3 E
€ 47 8
g 3
g 3 =k
= -1
2 2
I I I I | I I I I
80 6,0 40 20 0o 20 40 6,0 8,0
Frequency Frequency
Relations OrientedLeadership Style
Hypothesis Test Summany
MHull Hypothesi=s Te=t Sig. Decision
Independeant-
The distribution of relationzoriente@amples Fetain the
1 isthe same across categories of  Mann- 202 null
Ferdformance. Whitney U hypathesis.
Test

Asymptotic significances are displayed. The zsignificance level is 05,
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Independent-Samples Mann-Whitney U Test

Performance
1,000 2,000
M=27 N=21
T 5 Mean Rank= 2674 Mean Rank= 2162 =
E
2 4 1
=]
'2]
.E 37 3
E
22 2
Frequency Frequency
Change OrientedLeadership Style
Hypothesis Test Summary
Mull Hypothesis Test Sig. Decision
Independent
The distribution of changeoriented B3mples Retain the
1 the zame across categories of hann- L0722 null
Feformance. Wrhitney U hypothesis.
Test
Aoymptotic significances are displayed. The significance level is 05,
Independent-Samples Mann-Whitney U Test
Performance
1,000 2,000
6 &
M=27 M=21
= 5 Mean Rank= 27,70 Mean Rank= 20,38 = 2
£ 4 =+ 5
g =
5 3 e
=] [17]
£ 2 2 5
£ | g
0

6,0 20 40 30 20 1.0 oo 10 20 30 40 a0 60

Frequency Frequency
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External Leadership Style

Hypothesis Test Summanry
Mull Hypothesis Test Sig. Decision
Independeant
The distribution of external is theEamples Retain the
1 zame across categories of hMann- 204 null
Ferdformance, Whitney U hypothesis.
Test

Aoymptotic significances are displayed. The significance level is 05,

Independent-Samples Mann-Whitney U Test

Performance
1,000 2,000
" N=27 N =21 B
Mean Rank= 26,76 Mean Rank= 21,60
_ 44 =
]
E
£ 3 3
4]
27 2
T T T ] T T T
&0 40 20 00 20 40 &0
Frequency Frequency
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APPENDIX K
Nonparametric Test Resuls of Leadership Behaviorsfor Complex Projectsin
the case of performance based classification

Hypothesis Test Summany
Mull Hypothesis Test Sig. Decisian
Independent-
The distribution of Aydinlatma isth&Eamples Retain the
1 same across categories of Mann- A1 null
Fedormance. Whitney U hypothesis.
Test
Independent-
The distribution of Destekleme is  Samples Retain the
2 the same across categories of hann- 91 null
Ferformance. Whitrey U hypothesis.
Test
. Independent-
The distribution of Ongdri isthe Samples Reject the
3 same across categoaries of hann- L0240 null
Fedormance. Whitrey U hypothesis.
Test
Independent-
The digtribution of DigDinya iz the Samples Retain the
4 zame across categories of Mann- 52 null
Ferdormance. hitrey L hypothesis.
Test
Independent-
The distribution of Planlama iz the Samples Retain the
5 zame across categories of Mann- BT null
Fedormance. Whitney U hypothesis.
Test
Independent
The distribution of TakdirTarmmi iz Samples Retain the
E the same across categories of Mann- 24 null
Fedormance. Whitney U hypothesis.
Test
Independent-
The distribution of Wenilikgilik is the&amples Retain the
T zame across categories of hann- JEE null
Fedormance. Whitney U hypothesis.
Test
Independent-
The distribution of TemsilEtme iz Samples Retain the
&8 the same across categoaries of hann- G710 null
Fedormance. Whitrey U hypothesis.
Test
Independent-
The distribution of Samples Retain the
9 Operasyonlan_lzleme is the same hann- A7 null
across categaries of Peformance. Whitney U hypothesis.
Test

Asymptotic significances are displaved. The significance level iz 05,
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Hypothesis Test Summanry

Mull Hypothesis Test Sig. Decision
Independent-
The distribution of Samples Retain the
10 Calizan_seligirme izthe zame hdann- 252 null
across categaries of Peformance. Whitney U hypothesis.
Test
. Independeant
The distribution of Birlikte_OdrenmBamples Retain the
11 isthe same across categories of  Mann- JA10 null
Ferformance. Mihitrey U hypathesis.
Test
Independent-
The distribution of Sozval_Ag iz theSamples Retain the
12 same across categories of hdann- 283 null
Fedormance. Whitney U hypothesis.
Test
Independeant
The distribution of Froblem_Cdézm&Eamples Retain the
123 isthe same across categories of  Mann- A28 null
Ferformance. Mihitrey U hypathesis.
Test
Independent
The distribution of YWetkilendirme izSamples Retain the
14 the same across categories of hdann- 222 null
Fedormance. Whitney U hypothesis.
Test
Independeant
The distribution of Dejisim isthe Samples Retain the
15 zame across categories of hann- 202 null
Ferformance. Mihitrey U hypathesis.
Test

Asymptotic significances are dizsplayed. The significance level iz 05,

Two groups are definefor the application of MarhiWh i t ney

high

perfor mance

compl ex

projects.The test results obtained from SPPS are given in below:
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Clarifying :
Independent-Samples Mann-Whitney U Test

Performance
1,000 2,000
6 e
M=27 N=21
5 Mean Rank= 2583 Mean Rank= 2267 =
- B
E 4 =
£ E
£ 3 32
= 8
22 3
1] 1
0 0
| T | | | | | | T | |
10,0 80 6,0 40 20 0o 20 40 6,0 80 10,0
Frequency Frequency
Supporting:
Independent-Samples Mann-Whitney U Test
Performance
1,000 2,000
B N=27 M=21 &
Mean Rank=2617 Mean Rank= 22,36
I 5 5 =
E 1]
@ 4 1 &
E 1]
u =
w37 3 5
8 5] - @
177 1
| | | | | I | | | |
10,0 80 5,0 40 20 0,0 20 40 B0 80 10,0
Frequency Frequency
Envisioning Change
Independent-Samples Mann-Whitney U Test
Performance
1,000 2,000
M= 27 M= 21
o Mean Rank= 28,50 Mean Rank= 19,36 5
:E a— i g:
:En E:
=] =
2 2
0 0
I I I I I I I
6,0 40 20 oo 20 40 6,0
Frequency Frequency
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External Monitoring:
Independent-Samples Mann-Whithey U Test
Performance
1,000 2,000
N=27 N=21
B— Mean Rank= 27 94 Mean Rank= 20,07 &
=
'S
%:
L
Lo
[
10,0
Frequency Frequency
Plannning Activities:
Independent-Samples Mann-Whitney U Test
Performance
1,000 2,000
Mean Rank= 24 22 Mean Rank= 24 B6
5 s
= =
£ N
£ 3 3 3
= =]
2 2
1 1
I I I I I I I I I
80 60 40 20 oo 20 40 6,0 &80
Frequency Frequency
Recognizing:
Independent-Samples Mann-Whitney U Test
Performance
1,000 2,000
B M=27 N =21 6
Mean Rank = 25,91 Mean Rank= 22 69
- 5— _5
E
g4 ™
=
g 3 -
=
=2 2
1] -1
[ I I I [ [ | [ [ [ I I I
G0 50 40 30 20 10 @@ 10 20 30 40 50 G0
Frequency Frequency
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Encouraging Innovation:

Independent-Samples Mann-Whitney U Test

Performance
1,000 2,000
M =27 M =21
5 Mean Rank= 26,86 Mean Rank= 21,33 &
= -
%“4— = 5.
= =
s, |
= =
0 my.
| I
8.0 10,0
Frequency Frequency
Representing:
Independent-Samples Mann-Whitney U Test
Performance
1,000 2,000
G MN=27 M=21 B
Mean Rank= 2524 Mean Rank= 23,55
o 0] =
E 1}
4 1 a
E 37 by g
= om = "
177 1
T T T T 1 T T T T
80 60 LY 20 oo 20 40 60 8,0
Frequency Frequency
Monitorig Operations :
Independent-Samples Mann-Whitney U Test
Performance
1,000 2,000
1] N=27 M=21 o
E 6  Mean Rank=2211 Mean Rank= 27 &7 ]
= g
.EI g
5 4 B
z 2
%2— 2 'T
= 1]
: ;
0 o
T | T
80 100 120
Frequency Frequency
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Devoloping Member Skills:
Independent-Samples Mann-Whitney U Test

Performance
1,000 2,000
B N=27 N=21 B
E Mean Rank= 26,50 Mean Rank= 21,83
£ 5 5
B, |
34 B
o
3 3
-]
el -2
G
1 1
| | | | T | | | | | |
10,0 8,0 6,0 40 20 00 20 40 6,0 8,0 10,0
Frequency Frequency
Facilitating Collective Learning:
Independent-Samples Mann-Whitney U Test
Performance
1,000 2,000
N=27 M= 21
y -  Mean Rank= 27,31 Mean Rank= 20,88 ks
5 =
5 4 —4|m
:QI uG‘:
£ BE
= 3
& 0 0@
[
80
Frequency Frequency
Networking:
Independent-Samples Mann-Whitney U Test
Performance
1,000 2,000
N =27 M =21
E 5 Mean Rank= 27,31 Mean Rank= 20,88 B E_?.
5 - B
S ,“’
:DI g‘:
g7 BE
E 3
=R miL
I I I I I I I I I
8,0 6,0 40 20 0,0 20 40 6,0 8,0

Frequency Frequency

Problem Solving:
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Independent-Samples Mann-Whitney U Test

Performance
1,000 2,000
6 MN=27 N=21 e
Mean Rank= 2546 Mean Rank= 23,26 -
G
=
1]
—4Ia
i
2 3
1]
»
T T T T T T 1 T T | | | |
60 50 40 30 20 10 OO0 10 20 30 40 50 &D
Frequency Frequency
Empowering :
Independent-Samples Mann-Whitney U Test
Performance
1,000 2,000
N=27 N=21
o ik Mean Rank= 26,24 Mean Rank= 22 26 B -
== =
£ -2 3
0 a
T T | T | I | T | T T
100 80 6,0 40 20 oo 20 40 6,0 80 100
Frequency Frequency
Advocating Change:
Independent-Samples Mann-Whitney U Test
Performance
1,000 2,000
M =27 M=21
G Mean Rank= 24,07 Mean Rank= 25,05
E
B 4]
=]
1]
=
7]
o
T T T T I T T T T T
10,0 8,0 &,0 40 20 0,0 2,0 40 &,0 8,0 10,0
Frequency Frequency
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APPENDIXL

Nonparametric Test Resultsacross leadership stylefor noncomplex pojectsin

the case of performance based classification

Hypothesis Test Summary
Mull Hypothesis Test Sig. Decisian
Independent-
The distribution of task_oriented i= Samples Reject the
1 the zame across categoaries of hMann- L0 null
Froject Peformance. Mhitney L hypothesis.
Test
Independent
The distribution of change_oriente&amples Reject the
2 isthe same across categaries of  Mann- L6 null
Froject Peformance. Mihitrey L hypothesis.
Test
Independent
The distribution of relations_orientdamples Fetain the
2 isthe same across categaries of  Mann- 229 null
Froject Peformance. Mhitrey U hypothesis.
Test
Independent-
The distribution of external isthe Samples Fejectthe
d =zame across categoaries of hlann- L0000 null
Froject_Pedformance. Whitriey U hypothesis.
Test

Asymptotic significances are displayed. The significance level is 05,

Two groups are definefdr the application of MariWh i t ney

projects.The test results obtained from SPPS are given in below:
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Task Oriented Leadership style

Independent-Samples Mann-Whitney U Test

Project Performance

1,000 2,000

M=30 M=27
5 Mean Rank= 34 33 Mean Rank= 23,07

task_oriented
7

dod
PajuaLI0 yse)

)

Frequency Frequency

Change OrientedLeadership Style
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