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ABSTRACT

The effectiveness of roads infrastructures in ©ityKigali has effects on the goals, objectives
and expectations of both road projects stakeholleiscontractor’s.

Hence, the use and importance of project managetoeistand techniques is among other ways
which can be underlined for effectiveness of roasigets. Thus, the overall objective of the

research was to investigate the use and importaipeoject management tools and techniques
for improved projects success in Highway Projecid @eir impact on project success over the

life cycle of highway projects in Kigali to enhanaehievement of project goals and objectives.

To attain the above objective, a methodology tdddewed for the research was divided into
four main parts, such as the establishment of reldaasic which aims to define theoretical
framework of the research and questionnaire deiigmext step was to undertake questionnaire
to the field with roads contractors (National amdeinational Companies) working with the
Ministry of Infrastructure through Rwanda Transp@¢velopment Agency, City of Kigali,
Gasabo District, Kicukiro District and Nyarugengéstiict to assess the most frequency use,
importance as well as the effectiveness of prajgahagement tools and techniques from road
contractor’'s. The above was followed by data emntty excel spread sheet and data coding for

analysis. Then data was interpreted dependingnainjs.

From findings, it has been observed that most itapbrand effective project management tools
and techniques in highway projects are not usedobgls contractors in City of Kigali, where

this may leads to projects delay as well as prsj&ture.

Therefore, road contractors have to provide tortkeeiployees regular training on the use of
project management tools and techniques espedialigngineering field as well as related

project management software’s.
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CHAPTER 1: GENERAL INTRODUCTION

1.1. Introduction

Project management in Rwanda is currently considiaie managerial tool that helps private
companies to attain business objectives. Accortbrn@leland [1] , an organization with the help
of project management may, manage its limiteduess, reduce product development time,
deal with technological complexity, take care akstholder satisfaction and compete in global
market. Much work has been done relating to PM tiverpast two decades and researchers and
practitioners strived to investigate reasons ofgmtofailures and factors responsible for success
[49]. There are five main processes take placeafepts management comprising: initiation;
planning; execution; monitoring and control processl closing process. A range of project
management tools and techniques are used in pdgeptan and control scope of work involved
delivering a product up to satisfactory level. Jilst other professions, project managers use
certain PMTT for making their PM activities easjé49]. Every project has different objectives
but same tools and techniques of PM are appliethése projects for their management,
scheduling and control irrespective of its type niiappe a construction, manufacturing [49].
Thus, the effective implementation and executiorpuadjects substantiates the importance of

project management methodology (PMM).

Broadly, PMM incorporates a range of knowledge suaad a set of tools and techniques which
help and manage all components of the project§2hce, Chin and Spowage (2010) states that
methodology should be adaptable to scale of thegtd®MM is employed in all project phases
such as planning, coordination, conceptualizatioth @osing in order to meet the stakeholder’s
requirements to complete the project within budget on time. However, to seek effectiveness
of the existing methodologies in the market, un@eding of their requirement and
characteristics is must. The effective methodolisgfe one that can be adaptable to the specific
project environment, works well in the vibrant natwf projects and responsive to stakeholders
demands [49]



There are numerous institutions around the worliled¢abodies of knowledge involved in
development and promotion of project management prmbuced project management
recognized published standards.

The Project Management Body of Knowledge (PMBOKnpasing project management skills,
tools and techniques, has been developed by Prgj@cagement Institute (PMI) over past 50
years. Project managers apply these generally satqublished standards to manage their
projects. However the question regarding the extd#ntheir usage and impact of project
performance is still needed to be answered [30bwéVer, many researchers commented that
benefits retrieved from the use of PMTT may inclumkdter resource control (financial and
human), increased customer service, minimized cosfgoved quality, better profitability and
productivity, better internal control and betteb jsatisfaction [30]. The implementation of
PMTT brings cost reduction stated by Sdrolias [30jis paper observes project management
practices in context of the use and importancerojept management tools and techniques for

improved projects success in Highway Projects makKi

1.2. Background

Rwanda is a county under development, construdghdnstry especially roads infrastructure
plays a significant role in the socio-economic depment of the nation. It provides the physical
infrastructure that is central to the country’smmmic development. Its activities create business
for suppliers and manufacturers and it providesleympent to professionals, semi-skilled and
unskilled labour. However, the nation’s constructiodustry is underdeveloped and plagued
with a host of problems, which includes a lack @magement, technical capacity, and access to

credit facilities as well as opportunities. [57]

Transport infrastructure provides easy access tkete and inputs, stimulating agricultural
production and leading to improved welfare of tio@uydation. Through employment provided by
new infrastructure projects, rehabilitation and memance, the industry contributes significantly
towards the country’'s GDP (Gross Domestic Produddt only does the construction sector
provide employment to the country’s work force, lbre than 50% of the employment so

created is in the unskilled labour market, resglimcapacity building. [57]



Rwanda Government’'s Transport Sector Policy aimspraimoting efficient and effective
transport services as a means of providing suppomcrease agricultural production, trade,
tourism and social administrative services.

The Government is to develop and maintain econoraflicient and effective transport
infrastructure to facilitate the provision of safied efficient transport services. This shall inelud
increased participation of the local constructiowustry in the development of transport

infrastructure and the provision of transport seesi [57]

Apparently the quality of road infrastructure hadiect impact on the level of people’s and a
well functioning of construction industry (comparhgs an important role towards this end. It is
from these regards that Highway projects in CityKajali are amongst major infrastructures

which are being implemented as long as the cityasving day to day.

After 1994 Genocide, Rwanda faced a severe shodhgeofessional personnel which marked
clear and tremendous obstacles to development aspécts. City of Kigali too experienced lack
of Engineers as well as good technicians where poajgcts were run by chance without proper
project management processes. Few years after, kbeneational and few national Companies

were in place to run highway projects in City oDHii.

Today City of Kigali has set a Master plan for thieole City including roads infrastructure and
is having a reasonable number of National Compamiggill today they are challenged during
roads projects implementation with poor project aggament process. Rwanda through its
Ministry of Infrastructure has set up running pi@grof Highway Engineering and Management
under RTDA (Rwanda Transport development Agencygmhboth national and international
companies on road projects are monitored throughad been observed that most of national
companies when offered tenders to implement roaajeqds let’s say in Kigali, they fail to work
within the contracted period and end up by delaynd increasing penalties during their over
execution period. As a result the project doesactbteve its goals and stakeholders’ expectations

as specified.



1.3. Description of the study area

The research was limited in City of Kigali with Matal and International currently roads
Contractor’'s working with City of Kigali, KicukiroDistrict, Gasabo District, Nyarugenge
District and MININFRA through RTDA due to followingeasons:

+ Most of road contractors are based in City of Kigal

+ About 25% of Rwanda budget each year is budgeterbfds infrastructures and City of

Kigali is among cities which is under development;

GASABO

Figure 1. City of Kigali map [69]

1.4. Problem Statement

Generally many countries under development fadocomplish successfully contracted highway
projects within due period due to lack of or potanming, whereby projects run by chance or
luck including those in City of Kigali (Rwanda). tias been observed that there is a delay of
completion for Road Contractor’s during the exemutof roads projects in City of Kigali, that
delay result from several reasons and among assefigeasons for project failing, Mr. Hughes

(1986) identified three main reasons for projeatbfg such as:

» Lack of understanding of project management toold an over reliance on project
management software,

» Communication problems, and

» Failures to adequately adjust to changes that atuimg the course of the project.



The research problem was expressed in the followiatement: There is a delay of roads
projects completion contractual dates in Kigali, euo lack of understanding and usage of
project management tools and techniques and theiojpct management software over the
entire life cycle of project”.

The research overcame the started problem themnndate appropriate sets of guidance on the
use of project management tools and techniquesiudh away roads projects success in City of
Kigali, therefore; project management skills is wémportant and needful to smoothly run

projects as per the goals.

1.5. Research Objectives
1.5.1. Main Objective

To investigate the use and importance of projestagament tools and techniques for improved
projects success in Highway Projects in Kigali

1.5.2. Specific Objectives

i. To thoroughly review the literature in the geneamatas of project management tools
techniques, and in the particular context of HighWwaojects

ii. To ascertain and document the most frequently ysegect management tools and
techniques, at different stages of the projectyifée, in highway projects in Kigali
and offer reasons for their use

iii. To investigate the perceptions of practitionerstasthe effectiveness of the most
frequently used project management tools and tgaesi in so far as it pertains
to project success

iv. To document the main challenges that impact onudge and exploitation of project
management tools and techniques in highway projects

v. To establish the need for training, if at all, fitre use and exploitation of project
management tools and techniques for highway pjadtigali.

vi. To identify and document the Critical Success FacdtGSF) associated with the effective
use and exploitation of project management toodstachniques in Highway Projects

in Kigali.



vii. To provide appropriate sets of guidance aroundh@ most frequently used project
management tools and techniques (ii) effectiverés®ols and techniques across
project lifecycles and (iii) the need for trainiog the use of appropriate tools and
techniques. The purpose being to improve awarenaassunderstanding of good

practices and with a view of benefiting highwayjpobs and clients/customers.

1.6. Research Proposition

City of Kigali like other Rwandan Institutions reees annual budget from its government to run
various projects including highway projects. Amdhgse projects some are funded by RMF as
well as NGO'’s and other National and Internaticth@hor’s volunteers. This action is followed
by projects implementation process that needs prape adequate project management process.
Thus the lack of understanding of project managénuais and techniques and their impact on
project success leads to the failure of highwaysate completion on due date.

Therefore, the use and importance of project manage tools and techniques for the above

process is indirectly estimating the efficiencyhafhway projects in Kigali.

1.7. Research Contribution

The research provided deeply to the researchenargleunderstanding of project management
tools and techniques for highway projects in Kig#liwill also provide for both Clients and
Contractors to review the use and importance geptananagement tools and techniques during
the entire project life cycle.

The better the use of project management toolstacihiques, the better the quality of the
project and improved control of cost and time owes; which may improve performance of

project resources and save cost and time for atbhewentions.

1.8. Structure of the Research

The thesis consists of nine chapters such as:

Chapter 1. General Introduction to the research that pregenbackground, problem statement,
research objectives, research contribution andarelestructure.

Chapter 2. discusses the Literature Review.

Chapter 3: presents the Research Methodology and Methods.
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Chapter 4. focuses on Frequency of use of project managetoels and techniques at different
stages of the project lifecycle, and associatetleriges

Chapter 5: Practitioners’ views on the effectiveness of tmest frequently used project
management tools and techniques, and need foimtgain

Chapter 6: Impact of the use and exploitation of project agement tools and techniques in
highway projects.

Chapter 7: Critical Success Factors (CSF) associated witretfextive use and exploitation of
project management tools and techniques in Highrayects in Kigali.

Chapter 8: Appropriate sets of guidance, frequency of uffecttveness of, and training needs
of planning tools and techniques in highway prgect

Chapter 9: Conclusions and Recommendations

References

Appendices



CHAPTER 2: LITERATURE REVIEW

2.1. Introduction

Project management has been around for decaddsaarghined its reputation in recent years as
a management practice that helps an organizatioactoeve its business results. Project
management helps an organization reduce produ@ajmawent time to market, utilize limited
resources, handle technological complexity, resptindtakeholder satisfaction and increase
global market competition [1]. Even with its sigodnce in business practices, research on
project management is still relatively young anck&atheoretical bases and concepts [2]. To
lead a project successfully, a project managertbhdsecome practiced at initiating, planning,
executing, monitoring and controlling and closidg [ To do so, project managers typically use
several tools and techniques to help them coorelinativities along a project life cycle. This
seems to be the correct approach since severakesthdve suggested that the proper use of
project management tools and techniques impactsstiteess of a project [4-10]. On the
contrary, the inappropriate use of tools and temies can also be counterproductive to project

management outcomes [6-12].

In practice, there are many project managemens &l techniques (PMTT) available to project
managers and project team members. The questiensvat are the appropriate PMTT to use
that will lead to better project performance andewhshould a project manager or a team
member use such tools and techniques?’. While PM&mature suggests the use of some tools
and techniques, propositions were based on experienthe conceptual beliefs of the authors
rather than on solid empirical research. In addjtihile the literature focuses mostly on the use
of certain tools and techniques, it fails to engailly confirm the impact of the use of PMTT on

project success. [2] The research question isa‘Bpecific phase of a project life cycle, which

project management tools and techniques are usgédvaether or not such uses impact the
success of a project?’ The answer to this quessido investigate the use and importance of
project management tools and techniques for imgrgrejects success in Highway Projects in

Kigali.



Nowadays, project management is supported by varimols and techniques. By using
appropriate tools and techniques in the right wéi wave direct impact on the delivery of a
successful project [13]. Despite the fact that vailhithe support and help which can be provided
by using some well known project management soéward structured approaches, projects
may still fail to meet their target deadlines withineir budget. Many things can go wrong during
the course of any project and these may lead tbgqirto not satisfy its objectives [13].
Additionally, it is argued that there is no doutattany estimation for the project’s costs is kkel
to have a margin [13].

Generally, it is accepted that a good process ofept evaluation and control, supported by
appropriate project management tools and techniquasreduce the incident of projects being
over time and over budget. In a useful survey figdiindicate that all project managers should
be trained on the use of project management sadtwaorder to deliver effective management

for their projects [13].

2.2. Project Management Tools and Techniques

In the literature, PMTT have been discussed mastlproject management books, both for
academic and practical purposes. In terms of tHiaitlen, some authors perceived PMTT as
software for project management [14] while othersw them as systematic procedures or
practices that project managers use for produgiegiSc project management deliverables [15].
Since it is mostly in book form, generally, thel@ture on PMTT discusses the processes of how
to use PMTT and to a certain extent, the benefitsising PMTT to produce the project
management deliverables for each project manageawtivity. The same discussion is also
found in some journal articles. For example, [18cdss the use of Monte Carlo analysis for
project risk analysis while [17] discusses the ok&/ork Breakdown Structure. Earned Value

Management is a topic of discussion for many auwtfib8-20]

Project Management Institute (PMI) has suggested khowledge areas in project management

[21]. In project integration management, the litera suggests the use of PMTT such as project

selection methods and project charter [22-24]. W8nreakdown Structure (WBS), scope

statement and quality function deployment, etcushbe used for scope management [22-25].
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For project cost management, several authors sufgesise of cost estimating techniques and
Earned Value Management [18-26]. In quality manag&, a project manager has the options
of benefit/cost analysis, flowcharting, cause-afide¢ diagrams, cost of quality, Pareto
diagrams, and control charts [22-24]. CPM, PERERG, Gantt charts, simulation, Monte
Carlo analysis, buffer management, schedule crgshimlestone charts, etc. are the PMTT
suggested for time management [16-27]. Risk mationte Carlo analysis, decision tree
analysis, check list;, SWOT analysis and Delphi smene examples of PMTT available for
project risk management [16-24]. PMTT such as s$takker analysis and responsibility matrix
can be used for human resource management and cooations management [22-24]. Make-
or-buy analysis and contract type selection are dpgons of PMTT for procurement

management [23].

Table here below illustrates some examples of PNiésent in the literature, organized using
project management knowledge areas [3]. Note tbatesPMTT, e.g. ROI, Payback period,
cost/benefit analysis, SWOT analysis, flow chartincpuse-and-effect diagram and risk
management, are common to both project and gemanahgement. Others PMTT such as WBS,
Earned Value Management, CPM, PERT and GERT arpiario project management.

Since there are many PMTT available for project agens, the question arises ‘How are PMTT
actually used in practice?’ Thamhain’s study onjgmbmanagers’ familiarity with the use of
PMTT indicates that only 28% of PMTT in the studg actually used by project managers and

project managers have only 50% basic familiaritthwihose tools and techniques [76].
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Table 1: PMTT and project management knowledge aj2ps

Enowledge areas PMTT

Integration management | Project selection, return on investment, payback period, project
charter

Scope management WBS, scope statement, quality function deplovment, change

request, scope change control, product review, performance
measurement, lesson learned

Cost management Cost estimating techniques, earned value management, cost
change control system, performance measurement

(Quality management Benefit/cost analysis, flowdharting, cause-and-effect diagram, cost
of quality, Pareto diagram, control charts, trend analysis, quality
audits, benchmarking, statistical sampling

Time management CPM, PERT, GERT, Gantt charts, simulation, Monte Carlo
analysis, buffer management, schedule crashing, milestone charts,
variance analvsis

Risk management Risk matrix, Monte Carlo analysis, dedsion tree analysis, check
list, SWOT analysis, and Dielphi, project risk audit, earned value
management

Human resource Stakeholder analysis, responsibility matrix, team building

management activities, reward and recognition systems, organisation charts,

project team directory

Communications Stakeholder analysis, earned value management, information
management retrieval systems

Procurement Make-or-buy analysis, contract type selection, statement of work,
management contract change control systerm, source selection, bidder

conferences

2.3. Definitions

Even though, there are many tools and techniques the above knowledge areas, the author

has selected some of them to be discussed.

2.3.1. Project Charter

Project Charter is a statement of the scope, abgsctand participants in a project and is a
critical document to ensure that everyone involiedhe project is aware of its purpose and
objectives. It outlines the project objectives,nitiiies the main stakeholders, and defines the
authority of the project manager [28].
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It serves as a reference of authority for the futoir the project and its management. The detail
within the charter should be proportionate with $iee of the project.

Its purpose is to document the reasons for undegake project, Objectives and constraints of
the project, Assumptions that influence the projenvironment, directions concerning the
solution, scope, identities of the main stakehadesrd empowers the Project Manager with the
authority to carry out the project [28].

A project charter is a document that formally recognizes the existarfa project and provides
direction on the project’s objectives and managenfd].

2.3.2. Work Breakdown Structure (WBS)

A project team armed with a well-defined projead@e document can proceed to the next most
important phase in project planning: developmenthefwork breakdown structure (WBS). The
WABS is a hierarchical structure in which all of tin@jor phases of project work are organized in
a logical manner. Simply stated, it is a layouhoWw the work of the project has to be performed
and managed59]
The WBS links together the project scope, the sdleecind the cost elements, and forms the
basis for the entire project information structure.
It provides the framework that captures the prégeatork information flows, as well as the
mechanism for tracking the project’'s schedule amogmess. It also provides the basis for
summarizing and reporting the project’s cost data.
In essence, the WBS creates a common framework that

v Presents the entire project as a series of logig#krrelated elements
Facilitates project planning
Provides the basis for estimating and determinnagept costs and budgets
Provides the mechanism for tracking project perfmoe, cost, and schedule
Provides the basis for determining the resourcedeakto accomplish project objectives
Provides the mechanism for generating project sdbethd status reports
Triggers the development of the project network ematrol systems

AN N N N N

Facilitates the assignment of responsibilitiesglach work element of the project

12



There are some important features to note herst, Rlie breakdown of project activities is
hierarchical, moving from the overall project levdbwn through specific project deliverables
(and sometimes sub deliverables), and finishindp wibrk packages. According to the Project
Management Institute’s PMBoK, work packages arestbenental tasks at the lowest level in the
WBS and represent basic project activities for Wwhauration and budget figures can be
assigned. Along with a well-defined project scopeuwment, a WBS with sufficient levels of
detail is an invaluable tool for managing scopengea Project scope can easily be expanded or
diminished by including or eliminating the appr@te work packages, and by making the
necessary adjustments in terms of resources aredusies[67]
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Figure 2: Own designed Work Breakdown Structure

WBS is a deliverable-oriented hierarchical decontfms of the work to be executed by the
project team to accomplish the project objectivesl @reate the required deliverables. It
organizes and defines the total scope of the prepsPMBOK Guide (ed.) (2008)

The provided WBS above divides the work and resjpditg into individual work packages

which makes it easy for the project manager to mareand monitor the implementation for the
project by:
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Making it possible to plan, schedule and budget;
Providing a framework for tracking and monitorirgst and work performance;
Defining communication channels;

Assisting in understanding and coordinating manyspaf the project;

AN N NN

Pointing to problems and ensuring they are quieklgiressed.

AEW Services, Vancouver, BC © 1990, 20&3ue that the process of project control described
earlier requires the establishment of a firm base defined in terms of scope, quality, time and
cost on a compatible basis, and in units that cammbre readily handled. One of the more
important and powerful techniques for managingrgdaomplex project, therefore, is the Work
Breakdown Structure (WBS), which greatly faciliatontrol.

Types of Work Breakdown Structures
There are many different types of work breakdowacstires. Theproduct-based WBSis most
suitable for projects that have a tangible outcomugh as the design and construction of a
tunnel, or a new fighter jet prototype. In thesexds of product-based work breakdown
structures, it is relatively easy to break the @cbjinto deliverables, sub deliverables, and
ultimately into manageable work packages. A prodhasted WBS also facilitates cost estimation
of the various product components, which in turovpmes a basis for comparison with the
project’s actual cost performance.
Organizational breakdown structure, known as OBS, the organizational units respoadii
completing the work requirements of the project mmtegrated into the structure. The clear
advantage of an OBS is that it establishes, iremlghical format, accountability, responsibility,
and reporting relationships for the various orgatanal units that are involved in completing
the work.
When a project involves a series of phases or taskh as in an information systems project, a
process oriented WBS3s more appropriate.
Unlike a product based WBS, a process-oriented W&8lves completion of major tasks in
sequence as the project evolves over time. In génarprocess-oriented WBS can be better
integrated with the overall project, because tlsggaan be delineated to the lowest level, while
the product-based WBS is most useful for accummgdatroduct cost information.
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In addition, hybrid structures that involve a condtion of features from both product- and
process-based structures can be used.

In the present-day project environment, with itsolipgration of computerized project
management systems, both types (product and p)oo&s&/BS can be used. However, the
choice really depends on the particular projed, gurpose, the organization’s information
system and how it interfaces with the other orgational units, and, ultimately, how useful it is

as a planning aid. [67]

Work Breakdown Structure Development

The construction of the WBS is worthy of speciahsideration, because it is critical to the
information structure that will be set up to comsost of the project’'s managerial data set. In this
section, we review the procedure for constructingyBS, as well as some of the practical
aspects that should be considered in developing one

Constructing a WBS is a group effort. The respatsilfor the top three levels usually lies with
the project manager, who typically works with otheanagers to develop the major deliverables
found there. At the lower levels, however, inputoirthe details should come from those
responsible for the day-to-day work. In additiorthe project team, each person responsible for
a specific work package must be consulted.

There are no universal standards as to the nunfdew@s to use in a WBS. This is typically
dictated by the complexity of the project, and tlvenber and nature of the activities. Most have
three or four levels at a minimum, although morey/na needed if there are significantly more
sub deliverables and work packages.

As a rule, the greater the number of work packathesgreater the amount of time, effort, and
cost incurred in developing the WBS. However, thnereased number of packages also
significantly enhances the accuracy of projectustanonitoring and reporting. On the other
hand, larger but fewer work packages reduce theafd&BS development, but the accuracy of
project status monitoring and reporting suffersmiost practical situations, a compromise on the

number and size of work packages is struck.
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The most important levels in the WBS developmerticpss are the top few levels, which
represent the project and associated major deblesaand the lowest levels, which represent
the work activities that are to be scheduled asdueced. Typically, the intermediate levels are
an aggregation of the lower-level activities, amave as the mechanism for reporting. The
intermediate levels can also be used to set upamrstunts through which cost and budgetary
information can be gathered and monitored.

A WBS should be constructed by separating the totak, in a hierarchical framework, into
discrete and logical sub elements that reflect detapess, compatibility, and linkage to the
project’s end item. This hierarchical structureilfeates the aggregation of budget and actual
costs incurred into larger cost accounts. In thay,whe total value of the work at one level is an
aggregation of all the work completed one levelobelwhich enables project work and cost
performance to be monitored. The WBS should alfeateall of the project requisites, as well as
functional requirements, and should incorporaté lbeturring and nonrecurring costs.

In a WBS, the lowest level consists of tasks ofrsdaration that have a discrete start and end
point. Because they consume resources, costs tee mported at this work package level.
Work packages serve as control point mechanismséoitoring and reporting performance, in
terms of whether associated tasks were completedrding to specifications, on time, and
within budget. The responsibility for completing mkopackages should be assigned to the
appropriate organizational units and individualad a&he resulting WBS should reflect the
reporting requirements of the organization.

Therefore WBS can develop by one of two methods:dimwn or bottom-up.

+ Thetop down approachbegins with the total work required to produce pingject’s end
product. This is successively broken down, firdbimajor work blocks and then into
more detailed work package levels until a requiex@! of detail has been achieved.

+ The bottom up approach begins with a comprehensive list of all the acigtor tasks
required to complete the project. Then it movesin@a hierarchical format, first to work
packages, then to cost accounts, and so on, battbp level represents the total work to
be performed.

It is highly unlikely that the first version of th&BS will be the last. More often than not, it will
undergo frequent revisions in response to feedb@akwork must be broken into more detailed
tasks.
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Clearly, only individuals who have a thorough knedge of the work to be performed can
conduct the appropriate level of detailed breakdolmnaddition, it is impossible to establish
estimates of task duration, resource requirememd,the network of precedence relationships
among activities without complete agreement onildetd the lowest level. One final caveat:
while the WBS is very much a part of the overadjpct planning process, the two data sets for
project planning and the work breakdown structure @istinct entities and should be kept

separate. [67]

2.3.3. Earned Value Management

Refer to Project Management body of knowledge; &arWalue Management (EVM) in its
various for is a commonly used method of perforneameasurement. It integrates project scope,
cost and schedule measures to help the project gaarent team assess and measure project
performance and progress. It is a project manageteehniques that requires the formation of
an integrated baseline against which performannebeameasure for the duration of the project
(PMI, 2004).

Components of EVM:

 Planned value (PV):Means, the approved budget for the work schedutede
completed by a specified date; also referred to tlesbudgeted cost of work
scheduled (BCWS). The total PV of a task is equal the task’s budget at
completion (BAC) the total amount budgeted for tidoek.

* Earned value (EV): Means, the approved budget for the work actuaingleted by the
specified date; also referred to as the budgetstafavork performed (BCWP).

» Actual cost (AC): Means, the costs what you have actually spentgven time; also

referred to as the actual cost of work performeG\(\WP).
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Figure 3: EVM Components (PMI, 2004)

After the approval of project baseline below vaces should be monitored in such way project
meets its expectations:

v' Schedule varianceRefer to project management body of knowledgehedule variance
(SV) is a measure of schedule performance on a&gidit is equal to the earned value
(EV) minus the planned value (PV). The EVM schedeance is a useful metric in that
it can indicate a project falling behind its baselschedule. The EVM schedule variance
will ultimately equal zero when the project is cdetpd because all of the planned values
will have been earned. EVM SVs are best used injucgtion with critical path
methodology (CPM) scheduling and risk managemémil(2004).

EquatioSV = EV — PV.

v' Cost variance: The project management body of knowledge says tbast variance
(CV) is a measure of cost performance on a projed.equal to the earned value (EV)
minus the actual costs (AC). The cost variancehatdnd of the project will be the
difference between the budget at completion (BAQJ ¢he actual amount spent. The
EVM CV is patrticularly critical because it indicatehe relationship of physical
performance to the costs spent. Any negative EVMi€dften non-recoverable to the
project. (PMI, 2004).
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EquatioCV= EV — AC.

v' Schedule performance indexThe project management body of knowledge says that,
the schedule performance index (SPI) is a measuprogress achieved compared to
progress planned on a project. It is sometimes usedonjunction with the cost
performance index (CPI) to forecast the final pcbjeompletion estimates. The SPI is
equal to the ratio of the EV to the PV. (PMI, 2004)

Equation, SPI 2V&PV.

Cost performance index.The project management body of knowledge states tine
cost performance index (CPI) is a measure of thaevaf work completed compared to

the actual cost or progress made on the projee.RI is equal to the ratio of the EV to
the AC. (PMI, 2004).

Equation, CPI = EV/AC.
Histogram below illustrate the keys EVMS performanteasurements metrics

Projacted AGWP
nt Complation (EAC)
g 0
| — ’ Projecied Cost
Owerrun at
D BAC ':—Dlﬂpl'eﬂf.ll‘a
- ::;_____,._.—--—-———U' (VAC)
P .
& o o
-:: l|;|:“‘" - " ‘ﬂ?
g '// %'La
] il
— f,-’f Projected
“—L",'a 23 . Daday in
E A ¢ SV Project
e P Complation
”~ < .
.-'/j
e
Time —>» 7me Scheduled Projected
Mow Complation Complation

Figure 4: Keys EVMS Performance Measurement Metric§55]
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2.3.4. Critical Path Method (CPM)

CPM is a schedule network analysis technique usedetermine the amount of scheduling
flexibility (the amount of float) on various logicaetwork paths in the project schedule network,
and to determine the minimum total project duratigarly start and finish dates are calculated
by means of a forward pass, using a specified dtdet Late start and finish dates are calculated
by means of a backward pass, starting from a spdatbmpletion date, which sometimes is the
project early finish date determined during thenand pass calculation sayBVIBOK Guide
(ed.) (2008).

Critical path method (CPMis a schedule network analysis technique. It datersnthe amount
of float, or schedule flexibility, for each of thetwork paths by calculating the earliest start
date, earliest finish date, latest start date,larest finish date for each activity.

This is a schedule network analysis technique téls on sequential networks (one activity
occurs before the next, a series of activities oaay concurrently is completed before the next
series of activities begins, and so on) and omgleiduration estimate for each activity. The
precedence diagramming method (PDM) can be uspdrform CPM.

Keep in mind that CPM is a method to determine duleedurations without regard to resource
availability.

Thecritical path (CP)is generally the longest full path on the projéaty project activity with a
float time that equals zero is considered a clifpedh task. The critical path can change under a
few conditions. When activities with float time ugp all their float, they can become critical
path tasks. Or you might have a milestone midwayutjh the project with inish no later than
constraint that can change the critical pathigntt met.

Float timeis also calledslack time and you'll see these terms used interchangedligre are
two types of float: total float and free flodiotal float (TF)is the amount of time you can delay
the earliest start of a task without delaying thdieg of the project-ree float

(FF) is the amount of time you can delay the start t@fs&k without delaying the earliest start of a
successor task.

In the following section, you'll calculate the Céfa sample project, and I'll illustrate how you
derive all the dates, the CP, and the float tirfd4P Guide (53" edition) (2009)
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CPM as a management methodology has been usedHeomid 50s. The main objective of the
CPM implementation was to determine how best tacedhe time required to perform routine
and repetitive tasks that are needed to suppodrganization. Initially this methodology was
identified to conduct routine tasks such as plamtrioaul, maintenance and construction. (Moder
and Phillips, 1964) Critical path analysis is ateesion of the bar chart.

The CPM uses a work breakdown structure whererajépts are divided into individual tasks or
activities. For any project there is a sequenceveits that have to be undertaken. Some tasks
might be dependent on the completion of the presvtagks while other might be independent of
the tasks ahead and can be undertaken at anytgiven

(Lowe, 1966) Job durations and completion time® aliffer significantly. CP analysis helps
decision makers and project execution memberseiatiiy the best estimates (based on accurate
information) of the time that is needed to comptaeproject.

There exist two methods by which the Critical Rah be identified such as:

a. The forward pass Here, CPM calculates the earliest time withinatha project can be
completed. “The date each activity is scheduletdegin is known as the “early start,”
and the date that each activity is scheduled toi®edlled “early finish.” (Winter, 2003)

In this method of critical path determination, #erliest possible date for starting of the
project is identified and then the activities anedl up to identify the completion date.

b. The backward pass Here, selecting the date 2. When the organiaatiishes to
complete the project or the last activity idensfiE€P. Time requirements are based on
working backward from the final date desired foe tlast activity to the initial first
activity. The dates identified in this method of @Rre called late start dates (for the
starting of the first activity) and the late finidates (for the last activity in the project).

Important for the CPM using either the forward passhe backward pass is that the total
time needed for completion of the project doesai@nge but the dates when the project
can be started might differ based on the approael in the two methods. The selection of
either the forward or the backward pass dependshenfinal desired results and the
available documents and accurate data needed éardee the time for every activity on

the network diagram.
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(Baram, 1994) Slack or float is defined as the tbatwveen the earliest starting time (using
the forward pass method) and the latest startimg tjusing the backward pass method)
used for identifying the critical path. Total flo@iibat) is the amount of time an activity can

be delayed without delaying the overall project ptation time. (Winter, 2003)
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Figure 5: Own designed Critical path method diagram

Example: Determining the Critical Path for X Project

D=4
2
=1
B=2 §
1 _— 3 8
C=3
4 G=F - 7

Mote: Assume all durations are in days.

Path 1: A-D-H-J Length = 1+4+6+3 = 14 days
Path 2: B-E-H-J Length = 2+54+6+3 = 16 days
Path 3: B-F-J Length = 2+4+3 = 9 days

Path 4: C-G-1-J Length = 3+6+2+3 = 14 days

Since the critical path is the longest path through the network diagram, Path 2,
B-E-H-J, is the critical path for Project X.

Figure 6: Critical Path for a project (Class notesby Prof. Charles EGBU: 2013)
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Advantages of using the Critical Path Method

In the age where tools available to management@rstantly changing and improving the
ability of CPM to still command respect among thejgct teams and managers is
testimony to the fact that this tools has proved/ waluable and beneficial. Listed below
are some of the major reasons why CPM is still usedganizations today:

v' CPM encourages managers and project members tbigadp draw and identify

various activities that need to be accomplishedpi@mject completion. This step
encourages all members in the project team to at@lwand identify the
requirements of the project in a critical and lagiashion.
Activities that precede and follow other activiti@so require their own evaluation
and analysis. This factor become very importarthé activities are conducted at
different physical location and the time and coment is also subjected to
external variables that have the potential to sshoimpact the project time.

v' The network diagram also offers a prediction of ¢benpletion time of the project
and can help in the planning and scheduling of dbgvities needed for the
completion of the project.

v’ Identifying the critical path for the project isetmext stage of the analysis of the
network diagram. In doing this, the managementhef project has a reasonable
estimate of the potential problems that might o@nd the activities at which these
problems might occur. In many cases the critic#th pdso determines the allocation
of resources. The interpretation of the networlgdien also ensures that the same
resource is not allocated for the same periodnog ti

v CPM also encourages a disciplined and logical amgrdo planning, scheduling
and managing a project over a long period of tid#en, the root cause of many
project overruns is the failure to identify the tfas that have the potential to
seriously impact the project. By forcing individsah the project team to identify
activities, attention to details can be achieved.

In turn, this helps a true and much more accuratene of the processes that need
to be set up for the project and the time and t@dtis needed for every stage.

v' A SWOT (Strengths, Weaknesses, Opportunities andkaf$) analysis of the
organization is also an important task to be umdten at this point.
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In an organization, SWOT analysis should be un#ertat the corporate level and
at the department level. Carrying out an analysiagithe SWOT framework will
reveal changes that can be accomplished; as oppo#iease changes that appear to
be optimal solutions initially but would not be eective in the long run. Being
realistic when evaluating variables affecting thrgamization’s function and its
future is very important in order to make the SW@nalysis exercise effective.
Areas of improvements, problems faced, badly exetulecisions and avoidable
choices made have to be evaluated. The opportsirginel the areas where the
company can grow and improve should also be ewwduatong with real and
perceived threats that face the company. ldengfyinethods for creating an
effective team performance across job-functiontatia the organization; and
analyzing the methods for assigning responsiksliéied duties is important.
Optimization of the time-cost relationship in prdjenanagement is also possible
using the CPM as managers can visually identify dbgvities that can pose a
problem if not managed and monitored effectivelgroa period of time
In many situations the cost structures in orgaionatare still based on functional
structures, although project structured organimatiight have different form of
costing used for different projects. The task @nitfying the accurate cost of the
project is not easy and is not universal to aljgnts or all companies. Developing
time-cost relationships for projects requires tpabject managers are able to
identify root cause of the problems that are imipgcthe time and the cost variable.
Based on the time-cost variables, the project eatwiaked to best satisfy the goals
and aims of the organization. For example, if ggqmioteam is able to identify that
they need more time if the project has to be withicertain budget or vice versa
this fact is clear right from the start of the @i}
While it is presumptuous to aver that every fachdiecting activities can be
identified at the initial stages, a large portidntlee factors and variables can be
understood and the risks and uncertainties assdcwith each are known prior to
starting of the project.
Tracking the CPM is also helpful. Managers can tifierareas where attention
needs to be focused.
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Critical paths do not remain static for the lifetbé project; rather there is a very
high chance that the CP might changes due to mitamd external factors affecting
the organization.
The 9/11 attacks, for example, shutdown every mpgt. CP that estimated for
example seven days for delivery of raw materiaifraut of the U.S. had to change
their critical paths. In some cases, the interaatdrs such as union issues and
sudden equipment failure might also impact thecatdipath.
Scheduling of activities is possible. The CPM ideg the entire chain of
activities. Often, during the initials stages o tiroject the number of activities and
the cost requirements might be high; but as thgeprgrogresses the activities
might sort themselves out into routine or criticBRkoject managers, instead of
tacking the entire issue, can focus their attentmrgroups of activities that are
immediate and have the ability to impact the nextlstream activity.
The CPM also identifies slack and floats time ie pinoject. Thus, project managers
can identify when resources can be reallocatedfferent activities and the shifting
and moving of activities to best optimize the asition of the resources.
Critical paths are also periodically updated foy gmoject and offer the project
manager and members visual representations ofotin@letion of various stages of
the project and easily identify problem areas whiemther attention might be
required.
In many large projects, there can be more than aitieal path in the network
diagram mapped out. When such a situation aris€yl €an help managers
identify suitable plan of actions to handle thesstiple critical paths.
CPM has been widely used by a variety of orgaromnatiin almost all industries
with great success. CMP can also help estimateptbgect duration and this
information can be used to minimize the sum ofdiend indirect costs involved in
the project planning and scheduling.
CPM offers organizations a form of documentatioat tfhey can reuse for similar
projects that they might undertake in the futurecdmenting various activities and
the root causes of the problems can help futurgggrananager avoid similar
pitfalls.
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In addition, documentation can provide valuablead&dr estimation of time
requirements and cost factors, as opposed to memageng estimations and
guesses of the cost.

v Critical Path Analysis formally identifies tasks i must be completed on time
for the whole project to be completed on time, atab identifies which tasks can
be delayed for a while if resource needs to bdaeated to catch up on missed
tasks. (Mind Tools, 2004) The CPM can identify theths that can be taken to
accelerate a project to be completed prior to ite date or identify the shortest
possible time or the least possible cost that ézled to complete a task.

v CPM methods are based on deterministic models hedestimation of time
activities are based on historical data maintainétiin the organization or data
obtained from external sources (like request foppsals return informatiof$0]

2.3.5. Gantt chart

A Gantt chart, commonly used in project managemienbne of the most popular and useful

ways of showing activities (tasks or events) digpthagainst time. On the left of the chart is a
list of the activities and along the top is a dvlgatime scale. Each activity is represented by a
bar; the position and length of the bar reflecesgtart date, duration and end date of the activity

[70] This allows you to see at a glance:

« What the various activities are

« When each activity begins and ends

- How long each activity is scheduled to last

« Where activities overlap with other activities, dmdhow much

« The start and end date of the whole project

To summarize, a Gantt chart shows you what hasetaldne (the activities) and when (the
schedule)[72]
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Gantt chart is a graphic display of schedule-relatéormation. In the typical bar chart, schedule
activities or work breakdown structure components lsted down the left side of the chart,
dates are shown across the top, and activity duratare shown as date-placed horizontal bars
says PMBOK Guide (ed.) (2008).

Task Hame |May29 Jun 5 Jun 12 Jun 19
SMITW[T|FIS|ISM|TWI|T|F|S|sM|T[WI|T[F|5[s|M|[T|wW|T]|F]|

- =z mMm e A ® e
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Figure 7: Gantt chart diagram (Class notes by Prof. Charles EBU: 2013)

Advantages of Gantt chart

While there are a number of reasons to use Gaattschelow are five key reasons they are often

advantageous:

v' Avoid Completion Confusion Gantt charts were created to keep users on track,
providing a visual timeline for starting and finisf specific tasks. By providing a visual
overview of milestones and other key dates, thésets are thought to offer a more
understandable and memorable method of maintainimgescale-based tasks and
deliverables whether tracked on a daily, weeklynthly or yearly basis. Below diagram
shows the power of visualization found in Ganttrtha

v' Keep Everyone on the Same Pag&Vhere there is a visual framework for the work to
be done, there are fewer chances for misundersignéspecially when it comes to
highly complex tasks. Using Gantt charts allowtygbles of stakeholders to have the same
information, set mutually understood expectati@m] conduct their efforts according to

the desired protocol.
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v' Understand Task Relationships These charts can make clear how various tasks are
interrelated and perhaps rely on the completiomradther to meet specific objectives.
These task relationships revolve around understgnttie timing of each task, which
then impacts other tasks listed. This can betwurasthe optimum work flow, maximized
productivity and overall project success.

v’ Effectively Allocate ResourcesBy being able to look ahead on the Gantt chagrs
can clearly discern where resources need to beipetied, allocated or shared to
maximize the use of those resources. The morelgltise chart is followed, the better
chance there is of keeping project costs withingetidvhile also better assuring on-time
completion.

v' Get a Handle on the Future While it is often easy to get caught up in daygay tasks
as detailed on a chart, Gantt chart advantagesidachelping decision-makers look
farther ahead to ensure each given project is wgrkbward the achievement the

organization’s long-term strategic objectives. [70]
2.3.6. Program Evaluation & Review Technique (PERT)

PERT was developed during the 1950s through thartefbf the U.S. Navy and some of its
contractors working on the Polaris missile proj&ancerned about the growing nuclear arsenal
of the Soviet Union, the U.S. government wanteddmplete the Polaris project as quickly as
possible. The Navy used PERT to coordinate thetsffif some 3,000 contractors involved with
the project. Experts credited PERT with shorteniregproject duration by two years. Since then,
all government contractors have been required ® RERT or a similar project analysis
technique for all major government contraf@g)]

The Program Evaluation and Review Technique (PERB) widely used method for planning
and coordinating large-scale projects. As Haroldrzer explained in his boolProject
Management"PERT is basically a management planning androbtdol. It can be considered
as a road map for a particular program or projegthich all of the major elements (events) have
been completely identified, together with their regsponding interrelations'. PERT charts are
often constructed from back to front because, fanynprojects, the end date is fixed and the

contractor has front-end flexibility.
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"A basic element of PERT-style planning is to idigntritical activities on which others depend.
The technique is often referred to as PERT/CPM,GR& standing for “critical path method."
[71]

NETWORK DIAGRAMS

The chief feature of PERT analysis is a networlgdien that provides a visual depiction of the
major project activities and the sequence in withay must be completed. Activities are defined
as distinct steps toward completion of the projbett consume either time or resources. The
network diagram consists of arrows and nodes andeaorganized using one of two different
conventions. The arrows represent activities inattévity-on-arrow convention, while the nodes
represent activities in the activity-on-node corti@n For each activity, managers provide an

estimate of the time required to complet¢a@]

The sequence of activities leading from the stgrpinint of the diagram to the finishing point of
the diagram is called a path. The amount of tingeiired to complete the work involved in any
path can be figured by adding up the estimatedstiofeall activities along that path. The path
with the longest total time is then called the tical path,” hence the term CPM. The critical
path is the most important part of the diagramnfi@nagers: it determines the completion date of
the project. Delays in completing activities aldhg critical path necessitate an extension of the
final deadline for the project. If a manager hopeshorten the time required to complete the
project, he or she must focus on finding ways thuce the time involved in activities along the
critical path[60]

The time estimates managers provide for the varamivities comprising a project involve
different degrees of certainty. When time estimates be made with a high degree of certainty,
they are called deterministic estimates. When they subject to variation, they are called
probabilistic estimates. In using the probabilistogproach, managers provide three estimates for
each activity: an optimistic or best case estimatpgssimistic or worst case estimate; and the
most likely estimate. Statistical methods can lexlus describe the extent of variability in these
estimates, and thus the degree of uncertaintyartithe provided for each activity. Computing
the standard deviation of each path provides agtitibtic estimate of the time required to

complete the overall project [60]
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PERT ANALYSIS

Managers can obtain a great deal of informatiomitglyzing network diagrams of projects. For
example, network diagrams show the sequence ofitaesi involved in a project. From this
sequence, managers can determine which activitiest take place before others can begin, and
which can occur independently of one another. Mareagan also gain valuable insight by
examining paths other than the critical path. Sihese paths require less time to complete, they
can often accommodate slippage without affectirgydioject completion time. The difference
between the length of a given path and the lenfitheocritical path is known as slack. Knowing
where slack is located helps managers to alloczdecs resources and direct their efforts to

control activities[60]

For complex problems involving hundreds of actesticomputers are used to create and analyze
the project networks. The project information inmib the computer includes the earliest start
time for each activity, earliest finish time forobaactivity, latest start time for each activitpda
latest finish time for each activity without delagithe project completion. From these values, a
computer algorithm can determine the expected grroferation and the activities located on the
critical path. Managers can use this informationd&termine where project time can be
shortened by injecting additional resources, likerkers or equipment. Needless to say, the
solution of the algorithm is easy for the computrrt the resulting information will only be as
good as the estimates originally made. Thus PERJEmts on good estimates and sometimes

inspired guessefrl]

PERT offers a number of advantages to managersexXamnple, it forces them to organize and
quantify project information and provides them watlgraphic display of the project. It also helps
them to identify which activities are critical thet project completion time and should be
watched closely, and which activities involve slaéioke and can be delayed without affecting the
project completion time. The chief disadvantage®BRT lie in the nature of reality. Complex

systems and plans, with many suppliers and charoiedsipply involved, sometimes make it

difficult to predict precisely what will happen. &hechnique works best in well-understood
engineering projects where sufficient experiencistexto predict tasks accurately in advance.
[71]
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PERT is a technique for estimating that appliesedghted average of optimistic, pessimistic,
and most likely estimates when there is uncertamiti the individual activity estimates says
PMBOK Guide (ed.) (2008)

PERT is a technique that uses Optimistic time @ssimistic time (P) and Realistic Time (R)
estimates to calculate the EXPECTED TIME (ET) aaticular task.

The Optimistic time (0) and Pessimistic time (pjeets the minimum and maximum possible
periods of time for an activity to be completed.

The Realistic time (r) or the most likely time, legits the Project manager’s “Best Guess” of the
amount of time required for a task completif@)]

Calculating expected completion time (ET)

— 0+4r+p

Because the expected Completion time should beerclosthe realistic time (r), it is typically

weighed Four times more than the Optimistic timpgod the Pessimistic time (p). Once you
add these values together, it must be divided toyd&termine the Expected Time for a t46K)]

2.3.7. Cost Breakdown Structure (CBS)

Costs are allocated to the lowest level of the WBBe tasks at this level can often be
subdivided into discrete activities to be complebsddifferent departments therefore one task
may have several costs elements. Once costs hare dssigned to tasks, it is possible to

monitor the project in terms of actual, forecasd aarned cost on a tagk3]

In order to be able to summarize costs within mtsjeacross projects a CBS needs to be
developed. The majority of organizations have added CBS that is applied across all projects
and is nearly always determined by the finance deant. Finance often refers to the structure
as the code of accounts which includes other elesn@ver and above pure costs. With some
computerized tools, a separate CBS is set up whidbrmally a simplified version of the code

of accounts so that it can be understood moreydagihon-financial manageng.3]
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The overall purpose of the CBS is to breakdowntlafl associated costs for purposes of

identification and control. [73]

2.4. Project success and Failure

2.4.1. Project Success

Without any specific discussion about the PMTT, litexature on project success suggests that
the proper use of PMTT impacts the success of ggir¢4-10]. To determine the success or
failure of a project, many authors proposed diffiéngroject success dimensions. Recently, the
literature on project success focuses on a muttiedsion and multi-criteria approach, referred
to as the stakeholder approach. The logical framleweethod defining project success as the
combination of project management success and praiccess [31]. He suggested that time-
cost-performance can be used as criteria for projenagement success while the goal and
purpose of the projects (e.g. customer satisfaarmh profit) should be used to measure product
success. Similar findings are found in the studig82-36]. The study of Shenhat al, (2001)
suggested project success dimensions as projeaesffy, benefits to customers, benefits to the

performing organization and preparation for theifet

In sum, the stakeholder approach includes inteanal external criteria as the dimensions of
project success. Although there is no mutual ages¢non what should be used as the
dimensions of project success, the pattern of sscdemensions from the literature can be
categorized into three major groups: internal fect@@ime, cost and performance), customer-
related factors (satisfaction, actual utilizatiomdabenefits) and organizational related factors
(financial, market, benefits). These groups argnald with the new research agenda on a value-
creation aspect of projects [49]

According to Clelancet al (1975), a project is termed successful if it pagses success test
criteria i.e. the time criterion completed on tintkee cost or money criterion completed within
budget; the effectiveness criterion completed roatance with the original set performance and
guality standards; and client’s satisfaction criteraccepted by the intended users or clients
whether the client is internal or from outside tinganization. [49]
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The above success criteria call for successfukeptomplementation by the utilization of proven

management techniques of planning, organizingctiimg and control. The issues on life cycle
management, time management, conflict resolutiod er@anagement, networking, contracts
management, project choice and project qualitytheekey factors that contribute to project

success. Effective project choice, for example,clwhisults in a good project selection, greatly
improves the probability of project success espigaighen the project is executed in accordance
with project management implementation guidelifé3]

The Critical Path Method (CPM) and Programme Ewv#adnaand Review Techniques (PERT),

for example, contribute a lot to project successthey promote a great discipline through

definition of project scope, time scale/schedulé emst. [49]

The definition of project success is ambiguousle®a2009). PMBOK 4th edition (2008) stated
that a project is successful if it achieves thplériobjective outcome of within time, scope, and
quality. This is the traditional view of project megement as used by Munns and Bjeirmi
(1996). It implies the successful achievement miketi cost and quality objectives, as well as the
guality of the project process, Erling et al (2Q0B)rner (2004) identifies on time, within budget
and to specification especially for informationteology projects as the standard for judging
success. Erling et al (2006) stated that overaljegot success deals with the wider and longer
term impact of the project, which means both prtojeanagement success and project product
success. They noted that project management cdetbemined at the end of the project, which
means in many cases, success criteria will be rdater months or years after finishing the
project, especially public projects. Hence, detemng if a project is successful is difficult if

viewed from the above two success criteria. [63]

Baccarini (1999) use the concept project successdifferent approach, viewing it as product
success, which implies the quality and impact &f &md product to the end user (in terms of
satisfaction of user(s) needs, meeting strategigarozational objectives, satisfaction of
stakeholders’ need) when a project execution istied. [63]

Ashley et al (1987, p 71) defined project successha results much better than expected or

normally observed in terms of cost, schedule, tyadafety and participant satisfaction.
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In their work, Baker et al (1988) defined projeateess to include technical performance and
satisfaction among various key people on the ptageclients, project team and users.

Power and Dickson (1973) mentioned in their workneenaging information systems projects
that time, cost, user satisfaction and the impaatamputer operations. [63]

However, Lim and Mohamed (1999) cautioned thatemiomanagers should not only look at
project success as the achievement of some prede&st project goals, like time, cost,
performance, quality and safety, but also consitter users who do not have similar pre-
determined goals regarding the project at all. ldertbe expectation on the outcome of the
project and the perception of project success itrréawill be different for everyone, [33]. The
above literatures points to Steinfort (2011, p&)atusion that success needs to be investigated
from the perspective of active project team stalddre as well as from that of their
client/benefit recipients and in the theoreticatl @mpirical/practical review of critical success

criteria and factors on any project. [63]

2.4.2. Project Failure

Project failure is illustrated by a failure to aeWe the four success criteria and is manifested by
the lack of application of proven project manageimechniques. It does not mean that the

project may not have been physically completedtbetquestion is when is the completion? Is

there any time or cost overrun? Is the quality Bgecstandard achieved? Can it stand the test of
time? Can its potential be maximally realizedks ¢lient and end-user satisfied? If the client is

proposing another project, can he insist on workinigp the same team? If the answers to the
above questions are in the affirmative, the pragtérmed successful but if otherwise it means a
failure. [27]

2.5.Project Critical Success Factors (CSFs)

Many studies have been conducted over the yeadetermine which project management
success factors influences success.

Fortune and White (2006) stated that there is ardéek of consensus between researchers and
authors regarding what factors affect project sssc8accarini (1999) Liu and walker (1998)

agree that defining critical success factors fpr@ect is contentious and intricate.
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Critical success factors concept was developed bpidD (1961) about how to manage
information systems crises, and was further dewslopy Rockart (1979) on his work by
identifying the use of critical success factorscteate competitive advantage, Barbara (2010).
Remus (2007) noted that the strength of criticatess factors is through their identification and
confirmation through working with senior managemiams other teams close to the work on
how to involve and concentrate on key design festuor success. Zwikael and Globerson
(2006) describe critical success factors the maimsons responsible for project failure or
success. They identified that project failure i gery high because critical success factors are
rarely specific enough for project managers tooactErling et al (2006) defined critical success
factors as “those features which have been idedtifis necessary to be achieved in order to
create excellent results: if the critical succesgdrs are not present or taken into consideration,
one can largely expect that problems will be exgeed which act as barriers to overall
successful outcome”. [42]

Anderson and Jessen (2000) stressed the need dmtephe actual task and people oriented
issues while evaluating project results. They idieat critical success factors based on a step
wise structure, reflecting progression through ejgmt. They covered: Scope (Project mission
and goals, terms of references), Planning (Planairgjobal level, planning at detail level), and
execution (activities, decisions), and control gficial and technical control, internal and
external communication). Belassi and Turkel (199®uped the critical success factors into four
areas: the project (e.g. size, uniqueness, urget@y the organization (structure, management
support), the external environment (technologitiagncial, political) and the project manager
and his team (background, skills). Cooper and Kldamidt (1996) focused on the identification
of critical success factors for new product develept, including a defined strategy and
adequate research and development spending. [42]

Pinto and Slevin (1987) demonstrated how to udecakisuccess factors to diagnose a projects
status. Westerveld (2003) uses foundation for guatanagement model to categorize critical
success factors; leadership and team, policy aategly, stakeholder management, contracting,
resources, and product management. Barbara (2GH2) a multi method to identify critical

success factors for projects and classified them as
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People (right mix of people, in terms of skill-bdseole, and the type of people), Process (short
time span, tight dateline, time for celebratione ws practice run), Task (meaningful and real,
well, client accessible, well defined), and Locat{@ppropriate venues with range of facilities).
Lester (1998) found a different set of critical segs factors, senior management commitment,
organization structure and risk management. [35]

According to Fortune and White (2006), there idemiclack of consensus between researchers
regarding what factors affects project success. disagreement is further hardened by the
dynamic nature of the business environment ageg to adapt to fast changes in technology.
Ronald Daniel was among the first experts who effethe critical success factors as the
business guidance for the first time in 1961. Is dpinion there are three to six critical factors
which determine the success in all industries. [35]

Among the next experts, Rockart contributed in file&d of introducing the Critical success
factors more than other researchers.

In 1986 Ashley identified these seven factors asstitcess factors:

1. Construction activities programming

2. Design planning

3. Project manager commitment to the goals

4. Project team motivation

5. Project manager technical capabilities

6. Control systems

7. Definition of work and its field

2.6. Project life cycle

2.6.1. Introduction

The project life cycle provides the basic framewlmkmanaging the projects [30-38].

Understanding project life cycles benefits reseanchroject management; as noted by Slevin
and Pinto (1987), the concept of a project lifeleymrovides a useful framework for looking at
project dynamic overtime. Within its life cycle paoject is typically divided into phases where

extra control is needed to effectively manage timagetion of a major deliverable.
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Depending on the management and control needs ofganization, the individuality of the
industry, the nature of projects, and its areaspglications; the names and numbers of phases in
project life cycles vary [30-39].

The phases can be sequential, overlapping, orlspithile the sequential and overlapping
models are common to most projects, the spiral ingdeidely used in software development
and information system projects [39]. Even thouggreé are many project life cycle models with
various phase names and numbers of phases, thecomaston life cycle is the one with four
distinct phases: conceptual, planning, executiahtarmination [30]. Since it is widely used and
listed in PMBOK the authors utilized this life cgainodel in this research.

2.6.2. Project Management Life Cycle

Project Management Methodology Guidebookstates that the process each manager follows
during the life of a project is called the Projdtanagement Life Cycle. A proven methodical

life cycle is necessary to repeatedly implementraadage projects successfully.

During the life cycle ofany project proven and tested project management processiessor
practices should be initiated. The types and exdaéptrocesses initiated depend on the nature of
the project, i.e. size, probability of failure asdnsequences of failure. Strong and effective

leaders apply process to protect all projects.

The Project Management Institute (PMI) providesdguce for project management in the
Project Management Body of Knowledge (PMBOK). Everpject has a life cycle, with a

beginning, a life and an end (defined by accompiglthe objective). The following defines a
typical project life cycle and shows the relatiopsbetween PMBOK Life Cycle Phases and our
Life Cycle Phases:
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Table 2: Project Life Cycle Phas@d]

PMBOK Phases Our Methodology Phases
Initiation (Definition) Initiation

Planning Planning

Executing Controlling Execution and Control
Closing Close-out

Figure 8: Four phases of the project life cycle.

Phase 1: Project Initiation (Definition).
The initiation phase essentially involves the projstart-up. It is the phase within which the

business problem or opportunity is identified, slodution is agreed, a project formed to produce

the solution and a project team appoin{2d]

Establish the
Terms of
Reference

v - U W W
Undertake a | . .

Feasibility
Study

Setup a
Project Office

Develop a
Business Case

Perform
Phase Review

Appoint a
Project Team

Figure 9: Activities undertaken during the initiation phase[30]

Phase 2: Planning Phase
The next stage of the project life cycle is projpanning. At this stage, we assume that a

contractor or project organization has been chtselevelop and implement the project.
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Two of the most important aspects of project plagrare project scope definition, which sets
the stage for developing a comprehensive projeah,phnd the development of the work
breakdown structure (WBS). Scope definition essdias the criteria that will be used to evaluate
whether the major phases of the project have bespleted. The outcome of this process is to
develop a document called therk scope document which describes project objectives and
requirementg.30]

The terms “project scope” and “statement of woreire often used synonymously, and there
are many similarities between the two. Howeveryahis an important difference. While the
SOW document is developed by the project clieng, shope document is developed by the
contractor or project organization responsibledeveloping and implementing the project. Once
the client chooses the contractor for the projiet, SOW document can be used as the basis for
further refinement, typically as a result of negbtins between the contractor and the client. The
outcome of this process is the project scope dontnwehich serves as the foundation for all
downstream project development activities.

A full and complete definition of the project scof@ads to the next most important step in
project planning: the development of the work bdeain structure (WBS). In this phase, the
overall project is broken into manageable and weflned work packages. The creation of a
WBS ensures that no element of work is overlookeduplicated, and that the relationships
among work packages are clearly identified and tstded.

The WBS is the basis on which project schedulescsi estimates are developed, and also
provides the framework for assigning management tasé responsibilities. While we will
discuss WBS in more detail later in this chapteis important to note that a well-defined project
scope and an accurate WBS are the twin pillarerfisuring project success.

The two, in tandem, constitute the basis for eifegproject cost and value management. [67]

Create a

Create a | Create a | Create a | Create a
Praject Plan | Resaurce Plan | Financial Plan Quality Plan Risk Plan
P Cu-ntract | Create a | Create a - Create an
Phase Review | - P'mcurement - Camlmnlaauunsv- Acce tanct
| Suuullets |

Figure 10: Project Planning Activities [30]
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Phase 3: Project Execution

The Execution phase is typically the longest plaigée project (in terms of duration). It is the
phase within which the deliverables are physicelgstructed and presented to the customer for
acceptance. To ensure that the customer’s requirsnage met, the Project Manager monitors
and controls the activities, resources and experalitequired to build each deliverable
throughout the execution phase. A number of managermrocesses are also undertaken to

ensure that the project proceeds as planned.

Phase 4: Project Closure

Following the completion of all project deliverableand acceptance by the customer, a
successful project will have met its objectives Brdeady for formal closure. Project Closure is

the last phase in the project and must be conduictiedally so that the business benefits

delivered by the project are fully realized by thestomer.
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CHAPTER 3: RESEARCH METHODOLOGY AND METHODS
3.1. Research Methodology

3.1.1. Qualitative and quantitative approaches

The research topic was dealing with datanjbers in contektthat is of a specific type. It is
calledquantitative data, or numerical data. There is another type of data, however, andishat
qualitative data, often calledcategorical data The first type, numerical data is defined as data
that consist of numerical measures or counts. @atsd data, on the othdrand, consists of
attributes, labels or non numerical categolié4]

Figure below illustrate the types of data

Categorical
(Qualitative)
E.g. Marital Status
(Defined Categories)

Numerical
(Quantitative)

. Continuous
Discrete

E.g. Voltage
E.g. Number of Children s &

Weight
(Measured Characteristics)

(Counted Items)

Figure 11: Types of Data
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Much of engineering research seeks to identify hmwcomes are determined by reducing

reasonable causes to a discrete set of indicatwariables.

Quantitative methods are a good fit for deductippraaches, in which a theory or hypothesis
justifies the variables, the purpose statement,taedlirection of the narrowly defined research
guestions.

The hypothesis being tested and the phrasing ofetbearch questions govern how data will be
collected (i.e. a locally developed survey, comnatiastrument, or final course grades) as well
as the method of statistical analysis used to exante data (Creswell, 2002).

The purpose of quantitative studies is for the aedeer to project his or her findings into the

larger population through an objective process.

Data collected, often through surveys administéoesl sample or subset of the entire population,
allow the researcher to generalize or make infexenc

Results are interpreted to determine the probghiit the conclusions found among the sample
can be replicated within the larger population.

Conclusions are derived from data collected andsomes of statistical analysis. [75]

Quantitative research is also based on the quawtitaeasurements of some characteristics. It is
applicable to phenomena that can be expressedms & quantities. Qualitative research, on the
other hand, is concerned with qualitative phenomerg phenomena relating to or involving

guality or kind. For example, when we are inter@steinvesting the reasons for human behavior
(i.e., why people think or do certain things) wetguwften talk of Motivation Research, an

important type of qualitative research. This tygaesearch aims at discovering the underling
motives and desires, using in depth interviewstlier purpose. Therefore the research is both

guantitative and qualitative oriented and methogypladopted is a questionnaire.

The quantitative and qualitative approaches willused to investigate broadly the use and
importance of project management tools and teclasigu highway projects and their impact on
success of projects in Kigali, Road projects cantnas’ knowledge of using project management

tools and techniques and their perceptions relaty®oject management tools and techniques.
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3.1.2. Sample population

Refers to Charles Teddlie and Fen Yu (2007), thpgre of sampling is to obtain a group of
subjects who will be representative of the larggpiydation or will provide specific information
needed. The degree of representativeness is bagbd sampling technique employed.

A convenience sample population was taken from RTQAy of Kigali, Gasabo District,
Kicukiro District and Nyarugenge District of roadmtractors who are currently operational at a
population size of 16 road contractors with a viewget field data.

The sampling method for collecting data for thisearch was by the formula stated by (Taro
Yamane, 1973) method for calculating the sample sith a 95% confidence level 5% error
margin as shown below:

— N
n = [1+Ne2] (Eqn 3.1)

Where:

nis the sample size
N= Population size and
e = Error margin

Road contractors currently operational in RTDA,yCadf Kigali, Gasabo District, Kicukiro
District and Nyarugenge District as population sarel from the Egn 3.1 calculate the sample
size under study.

Applying Eqn 3.1 population size (N) was 16 roadstractors

The sample size (n) to wag,= 16 ;1 ==1538=16 the research used 16 copies of
|1+16*0.05 |

guestionnaires for 16 road contractors as a sasipé&eworking in highway projects in Kigali.

The sample size was the same as sample populdtighfor road contractors in City of Kigali.

The total number of respondents in this researchestimated to 16 roads contractors and it was
easy to approach them in order to elicit usefubrimiation. The sample size was equal to 16

roads contractors from the total number of the petjn.
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3.2. Research Methods

Questionnaire was designed in such a way for gath@rformation from respondents to meet
research objectives.

Colin Neville (2007) states that survey is a metlbdathering information from a sample of
population under study. He adds that survey inwlselecting a representative and unbiased

sample of subjects drawn from the group that teearcher wishes to study.

In this research, a questionnaire survey was cdaduor data collection. Same questions with
same warding were asked to roads contractors. Tingope of using a questionnaire was to
avoid any kind of bias in gathering information ¢ime use and importance of project
management tools and techniques in highway projed{syali.

Questionnaires contained direct questions (closke@muestions in multiple choice format and
some open questions in quantitative nature). Baseithe aim and objectives of the study to be
conducted all variables to be investigated usirgaihestionnaire have equal strength in terms of
importance because they are complementary in ewsuhe use and importance of project
management tools and techniques practices. Qunaires were distributed to respondents by
the researcher in person and were self- adminat&espondents were given at most one week
to complete the questionnaires and then returnétetoesearcher for analysis.

The targeted group was road contractors workingg RTDA, City of Kigali, Gasabo District,
Kicukiro District and Nyarugenge District implemarg their projects in City of Kigali or
connecting Kigali to other provinces.

Figure below shows the summary of stages throughchwviiesearch methodology was

implemented to meet research objectives.
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Figure 12: Methodology to be used in this research

3.3. Data Analysis Approach Employed in this Reseah

This part of the research was summarized, in tha fof tables and graphs data gathered from
guestionnaires and was analyzed in relation to oresgs by using excel spread sheet
(percentages) for quantitative data. Qualitativeadeas analyzed by analytical methddhen

information collected using questionnaire was etteén excel spread sheet for data analysis.
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3.4. Summary of Chapter

This part of the research aims to critically intetpfindings by comparing results obtained with
the concepts of the use and importance of projeahagement tools and techniques in
compliance with standards, noting any change, cafifeat change and assessing the results in
light of research question and objectives.

Conclusion was drawn from the results of findinfse recommendations were made based on
the conclusion for the purpose of improvement obfgssional practices in the use and

importance of project management tools and teclesigu highway projects in Kigali.
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CHAPTER 4: FREQUENCY OF USE OF PROJECT MANAGEMENT T OOLS AND
TECHNIQUES AT DIFFERENT STAGES OF THE PROJECT LIFEC YCLE, AND
ASSOCIATED CHALLENGES

4.1. Introduction

The aim of this Chapter was to investigate thedesgy of use of project management tools and
techniques by roads contractors in City of Kigaldd&aced challenges Vis a Vis their usage.
Basing on answers from respondents i.e. roads axots in Kigali, data findings ranked the
most frequently used project management tools eclthiques as well as associated challenges,

where results respond to the third and fourth dhjes of the research.

4.1.1. Summary of data analysis

The research was limited to roads contractors iy 6f Kigali, where a total number of 16
copies of questionnaires were distributed to redpots; all copies were responded and return
back to the researcher for data analysis. A maxiratiBiL% of respondents were male and 19%
were female, their education background with a maxn of 44% of total respondents are with
Bachelor's degree, 37% Masters Degree and 19% witDiploma Level. Their area of
specialization with a maximum of 63% was Civil Emggrs, 19% of respondents were
Surveyors, 12% of them were Architecture and 6%espondents were Mechanical Engineer.
Their position in their organization with a maximuaf 37% of respondent were Project
Manager’s, 19% of respondents were Site Managerts Bechnical Director’'s respectively.

Summary is illustrated in figures here below:

Respondents Sex

= Male

® Female

Figure 13: Respondents Sex
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Education Level

0%
0% 0% 0%

EPhD

B Masters

W Bachelors
H Diploma

B A2 Level
B Technician

& Unskilled

Figure 14: Respondents Education Level

Area of Specialisation

g% %

M Electrical Engineer

B Mechanical Engineer
B Architectural

B Civil Engineer

M Surveyor

B Accountant

 Any Other

Figure 15: Respondents Area of Specialization

Respondents Position

B General Manager
B Technical Director
H ProjectManager
B Site Engineer

B Chief Accountant

B Accountant

[ Others

Figure 16: Respondents Position in the Organization
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4.1.2. Type of Company and Area of Specialization

A maximum of 57% were local Company, 25% were LoGuvernment Company and
remaining 18% of respondent were International,ntJoienture and Local Endowment
Companies with 6% each. Their area of specialinattas General Contractor with a maximum
of 50% of respondent and Road Contractor with aimam of 50% of respondent respectively.
See figures below:

Type of Company
B Local Company
6% 6%
6%
M Local
Government
Company

W International
Company

Figure 17: Type of Company

Companyarea of specialisation

¥ General Contractor

B Road Contractor

Figure 18: Company area of specialization
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4.2. Data Analysis and Discussions

One of the research objectives was to investigatefrequency of use of project management

tools and techniques with roads contractors in Gltiigali.

Data collected and analyzed from roads contradgtorSity of Kigali regarding the degree of

importance of project management tools and teclasigtheir frequency in use and associated

challenges are as follows:

i. Project management tools and techniques degree ofiportance

The research ranked the degree of importance wbllecting and analyzing data as follows:

1.
2.
3.
4.
5.

Very Important

Important

Neutral

Fairly Important

Not Important

Table 3: Project Management tools and Techniques deee of importance
i. Degree of Importance

Tools and Technique [NUMBER OF RESPONDENTS | SUM RATING SCALE MAX

i 21 31 4 5 i 21 3 47 5 %
Project Chater D 3 2 _lg_j___l_?:i/ri _@1_"/‘__1_9%__25_01(3_13?/_0___3_1%
WBS 11 4 ( ] (] _12_i___6_92/0;_@5_0/3__9?)___6%1__03’2___@ ()
EVM 12 1 21 d 1 16 + 75% 6% 13% 0% 6% 75%%
Cost Analysis 8 b b 0 16 | 50% 319 0% 19% 0% _ 50W
CPM 11 K 2 (¢ b 16 ! -_697/01_i§)/3_-1_3%___6%-_6d/§-_-69 0
PERT T I | 16 T 639 1% 13% 0% 6d  63h
Gant Chart bR 016 | 63% 25% 6% 6% 0% _ 63t
SWOT G I 16 | 259 38% 31% 0% 6%  38M
OrganizationChart a3 016 | 44% 38% 6% 13% 0% A4
Stakeholders Analysp |38 016 | 199 50% _13% 19 0% _ ‘50pe
Contract Type Select 8 6 o] 2 O] 16 ; 50% 38% 0% 13% 0% 50%
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Degree of Importance
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Figure 19: Project Management tools and techniquedegree of importance Chart

Refer to data findings above, the most importaotstand techniques are ranked in percentage
index where the most important tools and technigueseVM with 75% of respondents, WBS
and CPM with 69%, PERT and Gant Chart 63% respagtivi his reveals that these tools and
techniques are very important in managing projddéese road contractors in City of Kigali from
their answers mentioned that EVM, WBS, CPM, PERT rapst important project management
tools and techniques since they percentage isngrimgtween 60% to 75 %

ii. Project Management tools and techniques frequencyf ase

The research ranked project management tools ahditpies frequency of use while collecting
and analyzing data as follows:
1. Very Frequently used
Frequently used
Neutral
Fairly frequently used
Not Used

o kb 0N
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Table 4: Project Management Tools and Techniques équency of use

ii. Frequency of Use of Tools and Techniqu:

NUMBER OF RESPONDENTS| _ RATING SCALE MAX —-—-:— -----------

Tools and Techniques 1 2 3i 4 5 1 2 3 4 51 % | T T T
Project Chater b L 8 16 0% 64 139% 31% 50%  50pb ;5 NotUsed
WBS 4 9 d 4 b 16 1994 5694 0% 25% 0%  56fb  '2 Frequently used
EVM 1 2 I 1 16 6% 2504 6% 19% 44%  44pb 5 NotUsed
Cost Analysis [ B 1 16 6% 199 199% 31% 25%  31pp .3 Neutral
CPM I 1 16 6% 19% 13% 31% 31f6  31pp _ IRairly frequently use
PERT d 1 7 B 16 0% 64 694 38% 50%  50% [5 Not Used
Gant Chart B 1p 0 16 199 634 0% 19% 0% 63} |2 Frequently used
SWOT d 9 1 1 1] 16 0% 0% 694 25% 69%  69% |5 NotUsed
OrganizationChart B |9 216 199 5694 0% 13% 13%  56Pb |2 Frequently used
Stakeholders Analysk [0 |0 916 0% 0% 694 38% 56% 56% |5 NotUsed
Contract Type Selec|{ 2| 6| 0]  § 2] 16 13% 389 0% 38% 13% 389 " 4:Fairly frequently us

Frequency of Use

M Seriesl
69%
w5, s 56%  56%
° 38%
31%  31%

Figure 20: Project Management Tools and Techniquesequency of use Chart

The graph above shows that project management sistechniques, five of them such as
Project Charter, EVM, PERT SWOT and Stakeholdeestatally not used while on the hand

there were mentioned to be the most important mjept management, CPM and Contract

Selection are fairly frequently used while three tbém such as WBS, Gant Chart and

Organization Chart are frequently used. This retieat road contractors in City of Kigali do not

using the most important project management taadistechniques.

52



Techniques in highway projects in Kigali.

How Challenging is it to use and employ of ProjecManagement Tools and

The research ranked project management tools ahditpies how challenging is it to use and

employ them while collecting and analyzing datdécélsws:

1. Very Challenging

2. Challenging
3. Neutral
4. Fairly Challenging

5. Not Challenging

Table 5: Project Management Tools and Techniques Challenging

How Challenging is it to use and employ below toolsnd techniques in transport projects.

NUMBER OF RESPONDENTS | RATING SCALE MAX
Tools and Techniques 1 2 3 4 5 1 2 3 4 5 %
Project Chater 7 5 0 16 6% 44°%94 199 31% 0% 449 2 Challenging
WBS 1 7 1 ¢ 1 16 6% 44 6% 389 6% 444 Challenging
EVM 8 1 ] 16 | 509 199 64 6% 19%  50% _ [Very Chalienging
Cost Analysis b 3 2 16 2594 319% 139 19% 13% 31% 2 Challenging ]
CPM g 4 F: I 1 16 | 509 2504 134 0% 13% 504  Wery Challenging
PERT 4 { b 16 | 38% 3894 6% 69 13%  38%  Very Chalienging
Gant Chart 4 B 5 16 6% 139 0% 50% 31% 50% 5 Not Challenging}
SWOT 1 5 ] ] 16 | 449 3194 1394 134 0%  44% ~  Wery Challenging
OrganizationChart 2 5 |8 16 0% 139 6% 319 50% 509 ¢ Not Challengin
Stakeholders Analysig 4 4 |416 | 139 2594 13% 259 25%  25P6 3 Neutral
Contract Type Selecti 2 3 o 5| 16 | 139 199 0%l 319 38% 389 " “5'Not Challengin

60%

Tools and Techniques challenging

50%
40%
30%
20%
10%

0%
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Figure 21: Project Management Tools and Techniques Challengi@part
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Research findings reveal that EVM, CPM, PERT andC3Wre the most challenging tools and
techniques as indicated in Figure above, Projeart€h WBS and Cost Analysis are the ones
challenging while Gant Chart, Organization Char &ontract Selection are not Challenging.
This reveals that the most important project mameagg tools and techniques are the ones very

challenging means that there are not used.

4.3. Summary of Chapter

As these project management tools and techniquesnare important to roads projects in all
project phases such as Initiation phase, Planniag® Execution phase and Closing Phase each
with it plays a big role in its respective phasederring to research findings above, where the
most important project management tools and teci@sicare the ones not frequently used and
mostly Challenging by road contractors in City ag#li, it reveal that roads contractors in City

of Kigali do not use them, thus it leads to highvpagjects delay.
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CHAPTER 5: PRACTITIONERS’ VIEWS ON THE EFFECTIVENES S OF THE MOST
FREQUENTLY USED PROJECT MANAGEMENT TOOLS AND TECHNI QUES, AND
NEED FOR TRAINING

5.1. Introduction

In this Chapter, basing on respondents views, ésearcher deeply analyzed in section 5.2 the
effectiveness of the most frequently used projeahagement tools and techniques and their
need of training by roads contractors in City ofg#li. Findings helped to identify the
effectiveness of the most frequently used projeahagement tools and techniques and identify
tools and techniques which have to be reinforcedidipg more or regular training based on

their degree of importance.

5.2. Data Analysis and Discussions

Regarding the effectiveness of the most frequenited project management tools and
techniques and need of training, data findings vaeayzed and summarized as follows:
i. Effectiveness of project Management tools and teclgues results
The research ranked the most effective project gemant tools and techniques while collecting
and analyzing data as follows:
1. Very Effective
Effective
Neutral
Fairly effective
Not Effective

a bk~ 0N
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Table 6: Effectiveness of project Management tools and teglas
Effectiveness of Project management tools and tecigues

Tools and Technique NUMBER OF RESPONDENTS SUM RATING SCALE MAX
1 2 3 4 5 1 2 3 4 5 %
Project Chater 6 5 2 0 16 1999 389 319 139 0% 38%
WBS 13 i ( ] L 16 81% 6% 0% 6% 6% 81%
EVM 12 2 1 ] q 16 75% 139% 69 69 0% 75%
Cost Analysis 1 § il i 116 63% 19% 69 6% 6% 63%
CPM 11 K ] (] 0 16 6994 199 139 0% 0% 69%
PERT (i 1 y [) | 16 38% 44% 13% 09 6% 44%
Gant Chart b D il 1 16 5694 319 0% 694 6% 56%
SWOT 3 g 4 ¢ L 16 1999 5099 259 0% 6% 509
OrganizationChart 10 1 2 0 16 1999 63% 6% 139 0%  63%
Stakeholders Analysis 8 2 4 016 1394 509 13% 25% 0% 509
Contract Type Selecti 9 5 2 0 o] 16 56% 31% 13%| 0% 0% 56%
Effectiveness of Tools and Techniques
90%
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Figure 22: Effectiveness of Project management taohand techniques chart.

Table 6 above, reveals that WBS with 81%; CPM v@#% as well as Gant Chart with 56%
respectively of total respondents are most effectit project planning phase, for cost control
EVM with 75% of respondents as well as cost analysih 63% during project execution phase.

The results above reveal that the most importaojept management tools and techniques are

the most effective in project management.

ii. Project Management tools and techniques need of tirang

The research ranked project management toolseahijues need of training while collecting

and analyzing data as follows:

56



Very High Level of need
High Level of need
Neutral

w0 NP

Fairly High Level of need
5. No Need

Table 7: Project Management tools and techniques levekbdaiitrg
Tools and Techniques need of trainin

NUMBER OF RESPONDENTS SUM RATING SCALE MAX
Tools and Techniques 1 2 3 4 5 1 2 3 4 5 %
Project Chater [l 5 4 4 2 16 6% 319 25% 259 13% 31%
WBS 7 4 ] K 1 16 44% 25% 69 199 6% 44%
EVM 12 2 2 (0 q 16 759 139 139 09 0% 75%
Cost Analysis 4 i) 4 [l 0 16 44% 389 13% 69 0% 44%
CPM 1dQ ] K 2 P 16 639 6% 199 139 0% 63%
PERT g 4 3 ? ) 16 5004 259 139 13% 0% 50
Gant Chart b b il 3] 0 16 31% 319 699 319 0% 319
SWOT g 1 E ] ® 16 569 6% 31% 6% 0% 56%
OrganizationChart 1 5 2 7 1 16 6% 3194 13% 44994 6% 449
Stakeholders Analysis 2 8 4 2 0 16 1394 509 25% 139 0% 50%
Contract Type Selecti 5 6 2 3 o] 16 31% 38% 13% 19% 0% 38%
Tools and Techniques needs for Training

80%

70%

60%

50%

40%

30%

20%

10%

0% E Seriesl
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Figure 23: Project Management Tools and Techniqudgvel of training graph

Data findings here above reveal that the most itaporproject management tools and
techniques need to be trained by roads contracio@ty of Kigali are as follows: For project

cost control EVM with 75% as a level of trainingtofal respondents, Tools for project planning
such as: CPM with 63%, SWOT with 56% and PERT &id6 respectively of total number of

respondent.
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5.3. Summary of Chapter
Data findings reveal that the most important andstreffective tools and techniques need

training, this means that roads contractors in Gitiigali run roads projects by chance and this

leads to project delay as well as project failure.
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CHAPTER 6: IMPACT OF THE USE AND EXPLOITATION OF PR OJECT
MANAGEMENT TOOLS AND TECHNIQUES IN HIGHWAY PROJECTS

6.1. Introduction

This Chapter was discussing on the main challetiggsimpact on the use and exploitation of
project management tools and techniques in highpvajects in City of Kigali. The impact on

the use and exploitation of project managementstaold techniques can be either positive or
negative depending on respondent’s answers toiqgoratres where this chapter can respond to.

6.2. Data Analysis and Discussions

One of the research objectives was to documenintia challenges that impact on the use and
exploitation of project management tools and tegi@s in highway projects in City of Kigali.
Table below after analysis reveal that lack ofnirag is the one that impact on the use of project
management tools and techniques in highway projedsty of Kigali.

Table 8: Main Challenges that impact on the use ®@MTT

Answer
S/N Option Main Challenges Frequency| %
Access to project management
1| APMS software’s 13 16%
2| ATM Awareness of Top management 10 13%
3| LE Lack of experience / 9%
4| LK Lack of Knowledge 3 6%
5|LT Lack of Training 15 19%
6 | NI Not Important 4 5%
7| TL Time Limit 7 9%
8| WPT Willingness of project team 8 10%
9| WTM Willingness of Top management 11 14%
Sum 80
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Main challenges that impact on the use of
PMTT

M Seriesl

Willingness of Top management
Willingness of projectteam
Time Limit

Not Important

Lack of Training 19%

Lack of Knowledge
lack of experience

Awareness of Top management

Access to project management softwares

Figure 24: Main Challenges that impact on the usef®MTT

Data findings reveal that 19% of respondents neadithg on project management tools and
techniques, 16% of respondents do not access projmagement software’s, 14% of
respondents reveal that there was willingnessphtanagement and 13% of respondents reveal
that awareness of top management was also amomgdinechallenges that impact on the use of
PMTT.

6.3. Summary of Chapter

Reference was made to data findings here abovelsroantractors in City of Kigali need
training and do not access to project managemeitva®@’'s, this means that the use and
exploitation of project management tools and tegis was very low and that impact on

projects delay and failure.
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CHAPTER 7: CRITICAL SUCCESS FACTORS (CSF) ASSOCIATED WITH THE
EFFECTIVE USE AND EXPLOITATION OF PROJECT MANAGEMEN T TOOLS AND
TECHNIQUES IN HIGHWAY PROJECTS IN KIGALI.

7.1. Introduction

The successes of a project as well as the fadmatsaffect this success are considered in a
various ways by different project management scbol@here is no unified treatment and
definitions of these concepts although there isresensus about the importance of this aspect for
the project management practice. In this respeebtakar (2008) generalizes that the only
agreement is the disagreement on the issue “whmabject success”. Baker, Murphy and Fisher
(1983) note that what is really important is whetpmject stakeholders are fully satisfied by its
results. Good schedules and correctly utilized ketslgvill not matter if the final project
outcomes do not meet the expectations and goals.

H. Kerzner (1987) defined the critical successdextis those components that are required to
establish an environment where projects are “mathagasistently with excellence”. Typically,
the satisfaction of clients is identified as theiméactor of project success. Stakeholders’
satisfaction became increasingly important duehtodompetitive character of the marketplace

and uncertainty of the environment.

As a first systematical classification of critiGlccess factors in the area of project management
is provided by Schultz, Slevin and Pinto (1987)e3d authors identify two groups of factors
such as strategic and tactical, which influencgegetoperformance at various stages of project
life cycle. For example, the “strategic” group csis of factors as project mission, top
management support, and project scheduling. Theti¢e” group includes factors as client
consulting, human resource selection and persomagling. Additionally, Pinto and Slevin
(1988) augmented the range of success factors tgidaring the specifics of the various stages
of project life-cycle. Research has shown that esg¢actors impact can vary at different phases
of the project life-cycle and in relation to theamsares of success chosen by analysts.
This approach is further developed by Kerzner (20000 states that in the past (at least 20
years ago) project success was related to the edimplof project activities in the due term,
budget, and expected quality.

61



Later the understanding of project success has ladtered by including the limitation of
minimum changes in the scope of activities withiaterruptions in the workflow, without shifts

in the corporate culture, and with full acceptaateesults by the project client.

From another point of view, a stream of scholarg.(8elassi and Tukel, 1996; Lim and
Mohamed, 1999) prefer not to distinguish betweenptoject success and the success of project
management as a whole. Rather, they consider thegprsuccess as a part of or even a
consequence from the overall managerial succesduilyer research (e.g. Baccarini, 1999;
Shenhar, Levy and Dvir, 1997) the project successept has been expanded to a six dimension
construct where, additionally to the original direems (time, cost and quality), other important
issues have been incorporated. These facets aretingnethe strategic goals of the client
organization, achieving satisfaction of the endrsisand attaining satisfaction of all other
stakeholders. Finally, in case that the criteria ooject success are defined in a particular
setting, there are still some conditions that sthdad provided in order to consider a project as

successful.

7.2. Data Analysis and Discussions

Critical Success Factors are factors that impagbrofect success. Here roads contractors from
their response illustrates that project managersidis comes in front as CSF’s as illustrated in
figures here below:

Table 9: Critical Success Factors

Answer
S/N | Option | CSFs Meaning Frequency| %
1| CFS Consultant firm skills IR 1%
2| PMS Project Management Skills 33 41%
3| PMT Project Management Tools 1 1%
Project Management &Team
4 | PM&TC | Competences 1P 23%
5| PP Project Planning 12 15%
6 | PSD Project Scope Definition 3 4%
7| RP Regular Payment 2 2%
8| TMS Top Management Support 10 12%
Sum 81
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Project Management & Team Competences

Project Management Skills

Critical Success Factors

M Seriesl

Top Management Support | 12%

Regulary Payment [l 2%

ProjectScope Definition [N 4%

ProjectPlanning [N 15%

ProjectManagement Tools M 1%
I 41%

Consultant firm skills ™ 1%

s 23

Figure 25: Critical Success Factors Chart
Basing on findings here above, a maximum of 41%otdl respondents reveal that Project

management skills is ranking as the first CSF’sximam of 23% of respondents ranked Project

Manager and Team Competences for tifepdsition, Project Planning with 15%°3osition,

Top Management Support dt.4See Table 10 here below.

Table 10: Critical Success Factors of roads contréars in City of Kigal

S/N Critical Success Factors % Weight

1 | Project Management Skills 41
2 | Project Manager & Team Competences 23
3 | Project Planning 15

4 | Top Management Support 12
5 | Project scope definition A

6 | Regular Payment P

7 | Consultant firm skills 1

8 | Project Management tools 1
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7.3. Summary of Chapter

Regarding the results above of this chapter, titecalr success factors in City of Kigali, the

summary are as below:

v
v

By more concentration on these factors, their éffeness could be maximized.

These factors assist the managers in utilizing thsources and facilities and
consequently reforming their use pattern.

They accelerate organization’s success achieverngnfaster removing the existing
barriers, especially in competitive conditions

They prevent probable perceptual errors and imagmsaof the managers based on the
importance of some factors to other factors anlizeethe factors prioritization and
impede the realization of various errors.

They help the organization to implement the stiatpans successfully.
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CHAPTER 8: APPROPRIATE SETS OF GUIDANCE ON FREQUENCY OF USE,
EFFECTIVENESS, AND TRAINING NEEDS OF PLANNING TOOLS AND
TECHNIQUES IN HIGHWAY PROJECTS

8.1. Introduction

In this chapter, the researcher provided a setagiel based on the most frequently used project
management tools and techniques and most effeatingss project life cycle as well as need of
training of planning tools and techniques in higlyeojects in City of Kigali.

8.2. Guidance on Use of project management tools éiechniques

The use of project management tools and techniduesg the lifecycle of a project varies
depending on project phases:

i. In project initiation phase, the most used projaanagement tools and techniques is
project chatter, it helps the integration of mamaget and selection of project team to
whom responsibility is attributed, the above tomsmostly used by the client in
project brain storming.

ii. In project planning phase, here the project is umesponsibility of contractors where
tools and techniques are needed at deferent’s iplgucomponents:

* Project Plan

A project plan is a formal, approved document useduide both project execution and project
control. The primary uses of the project plan are to docuntes planning assumptions and
decisions, facilitate communication among stakedéisldand document approved scope, Work
Breakdown Structure (WBS), cost, and schedule lmeselThe objective of a project plan is to
define the approach to be used by the Project teadeliver the intended project management
scope of the project. At the minimum, a projechpaswers basic questions about the project:

v" (Why?) Why is it being sponsored?

v' (What?) What are the major product/deliverables?

v" (Who?) Who will be involved and what will be thegsponsibilities within the

project?
v" (When?) What is the project timeline and when wadrticularly meaningful

points, referred to as milestones, be completed?
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Tools. Project Schedule helps the Project Manager tesasthe progress of the project by using
Ms Project 2007, PRIMAVERA.
Techniques CPM and PERT.
* Resources Plan
After the Project plan is formed, it is necessaryaliocate the resources required to undertake
each of the activities and tasks within the propan. Although general groups of resources may
have already been allocated to the project pladetailed resource assessment is required to
identify:
v' The types of resources (labor, equipment and nadé¢needed to deliver your project.
v" The total quantities of each resource type required
v" Roles, responsibilities and skill-sets of all humesources,
v Items, purposes and specifications of all equipmesdurce,
v Items and quantities of material resource.
A schedule is assembled for each type of resowdha the Project Manager can assess the
resource allocation at each stage in the project.
Tools. Schedule for each type of resources so that tbgpd@® Manager can assess the resource
allocation at each stage in the project by usingvgect 2007PRIMAVERA .
Techniques CPM and PERT.
* Financial Plan
Similar to the resource Plan, a Financial Planrepared to identify the quantity of money
required for each stage in the project. The totat of labor, equipment and materials is
guantified and an expense schedule is defined wprolides the Project Manager with an
understanding of the forecast spending vs. theabspending throughout the project.
Preparing a detailed project’'s success will depemdvhether or not it is delivered within the
time, cost and quantity estimates for this project.
To create a financial plan, the following stepsamdertaken:
v’ List the types of costs to be incurred on the mtoje
v’ Identify the unit cost for each cost type.
v Identify when the costs will be incurred by comirigtan expense schedule.
v’ Identify the cost per activity by completing aniegity expense schedule.
Tools: Excel spread sheet
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* Quality Plan
Meeting the quality expectations of the customecriical to the success of the project. To
ensure that the quality expectations are cleariiyel@é and can reasonably be achieved, a Quality
plan is documented.
The quality plan consists of:
v Defines what quality means in terms of this prqgject
v Lists clear and unambiguous quality targets forhedeliverable. Each quality
target provides a set of criteria and standard€hviust be achieved to meet the
expectations of the customer,
v Qutlines a plan of activities which will assure thestomer that the quality targets
will be met (i.e. a Quality Assurance Plan),
v Identifies the technigues used to control the dclenel of quality of each
deliverables as it is built (i.e. a Quality ContRian).
Finally, it is important to review the quality nonhly of the deliverables produced by the project
but also of the management processes which prothe®. A summary of each of the
management processes undertaken during the exeqltase is identified, including time, cost,
guality, change, risk, issue, procurement, accegtand communications management.
* Risk Plan
A document that a project manager prepares to deregsks, estimate impacts and define
responses to issues. There are four potentiaégiest that projects may choose to:
v Avoid risk: Change plan to circumvent the problem
v Control/mitigate risk : Reduces impact through iintediate steps
v Accept risk: Take the chance of negative impact
v' Transfer risk: Outsource risk to third party thaincmanage the outcome, e.qg.
financially through insurance contracts.
* Acceptance Plan
The key to a successful project is gaining accegdrom the customer that each deliverable
produced meets or exceeds his/her requirementsclardy the criteria used to judge each

deliverable for customer acceptance, an AcceptBfareis produced.
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The Acceptance Plan provides the criteria for olmg customer acceptance, a schedule of
acceptance reviews within which customer acceptaviiebe sought and a summary of the
process used to gain acceptance of each deliverablethe customer.

* Communication Plan
The process of identifying the type and regulaatyinformation to be provided to all project
stakeholders to keep them informed of the progoéise project.
A Communication Plan includes:

v" Who the target audiences,
What the key messages that are trying to be aated)
When timing, it will specify the appropriate timédelivery for each message,
Why the desired outcomes,

How the message will be delivered,

AN N NN

By who will deliver the information and how he dresis chosen.
* Procurement Plan

The last planning activity within the Planning péaas to identify the elements of the Project
which will be acquired from external suppliers b tproject. The Procurement Plan provides a
detailed description of the products (i.e. goodd s@rvices) to be procured from suppliers, the
justification for procuring each product externalyg opposed to from within the project, and the
schedule for procurement. It also references tbhegss for the selection of a preferred supplier
(“Tender Process”) and the process for the actudgroand delivery of the procured products

(“Procurement Process”)

iii. In Project Execution Phase:
The Execution phase is typically the longest plage project (in terms of duration). It is the
phase within which the deliverables are physicatigstructed and presented to the customer for
acceptance. To ensure that the customer’s requirsnage met, the Project Manager monitors
and controls the activities, resources and experglitequired to build each deliverable
throughout the execution phase.
A number of management processes are also undertakensure that the project proceeds as

planned.
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v' Build the deliverables
This phase involves physically constructing eadiveeble accepted by the client. Regardless
of the method used to construct each deliveraldegfal monitoring and control processes
should be employed to ensure that the quality effithal deliverable meets the accepted criteria
set by the client.

v Monitor and control:
Whilst the project team is physically producing feadeliverable, the Project Manager
implements a series of management processes totanamd control the activities being
undertaken by the project team.

v' Time management:
It is the process of recording and controlling time spent by staff on the project. Each team
member should record the time spend on particuidvity on a timesheet form in order to allow
the Project Manager to control the amount of tiqens to each activity within the project so as
to keep the project plan fully up to date.

v' Cost management:
It is a process by which all expenses incurredhenproject are identified, approved and paid.
Expenses forms for labor, materials and equipmentcampleted and approved by the project
manager and recorded for auditing purposes.

v" Quality management
It is defined as the extent to which the final prod confirm to the client requirements. Quality
management is a process by which quality is assamddcontrolledor the project using quality
assurance and quality control techniques.

v' Change management
It is a process by which changes to the projecpescdeliverables, scheduling or resources are
formally requested, evaluated and approved for@émgintation. All changes must be recorded

v' Risk management
It is a process by which risks to the project amenally identified, quantified and managed. At
each stage of the project all risks identified nhestecorded.

v Procurement management
It is the process of sourcing products from an rertiesupplier. In order to track completed
purchase request a procurement register has t@lrgaimed.
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v Acceptance management:
It is a process of gaining client acceptance fardpct produced on the project. Acceptance
forms are used by project staff to request an danep of a completed product.

v' Communication management:
It is the process by which formal communication saggs are identified, created, reviewed and
communicated within a project. The most communicatnethod of communicating the status
of the project is via a project status report. Admmunication should be recorded in a
communicatiorregister

iv. In project closure phase
Following the completion of all project deliverableand acceptance by the customer, a
successful project will have met its objectives Brdeady for formal closure. Project Closure is
the last phase in the project and must be conduittiedally so that the business benefits
delivered by the project are fully realized by thiestomer.

» Perform project closure
Project closure involves undertaking a series oviies to wind up the project, including:

v' Assessing whether the project completion critkaae been met;

v Identifying any outstanding items (activities, 8sbr issues);

v" Producing a hand-over plan to transfer the delblesato the costumer environment;

v’ Listing the activities required to hand over docata&on, cancel supplier contracts and

release project resources to the business;

v' Communicating the closure of the project to alksetelders and interested parties.
From Project Management Guidebook A project closure report is documented and sulechit
to the client and project sponsor for approval. fneject manager is then responsible for
undertaking each of the activities identified withihe project closure report on time and
according to budget. The project is closed onlymwakthe activities listed in the project closure
report have been completed.
To determine conformance, a review is undertaketheflevel of conformity of the project
activities to the management processes outlinddarQuality Plan. Results, key achievements
and lessons leant are documented within a Posehmgaitation Review report and presented to

the Project Sponsor for approval.
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8.3. Guidance on Effectiveness of tools and technigs across project lifecycles

The effectiveness of project management tools anbniques plays a big role across project
lifecycles. It is this regards that, basing on fings in Chapter Five, guidance on effectiveness of
tools and techniques across project lifecycles degpen their degree of importance and their
effectiveness.

Project Charter is the most important and mostcéffe tool in project initiation phase, where
project must have a good start by allocating ptopsrsonnel for project brainstorming and a
well prepared study, etc.

For Project Planning phase, project planning coreptmas illustrated in section 8.2 is most
useful, the most important and effectives tools tauthniques are, WBS, CPM and Gant Chart
used to control schedule of activities and progetiverables.

Project Execution Phase: Is the longest phaseojegrlifecycle, where more attention has to be
taken. All project planning have to be successfell managed using proper project management
tools and techniques such as: SWOT for risk managenEVM and cost analysis for cost
management, CPM for planning management, etc.

Project Closure Phase: This phase is the one wiemprbject is ending has to be closed and
handed it over to the client. Here the organizatmust prepare a report on the implementation of
the project in general and lessons learned dutsngmiplementation where these lessons may be
used as references to the next project.

Table below illustrates a guidance of most effectivsed project management tools and

techniques and their respective knowledge areas
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Table 11: Project Management Tools and Technique$MTT)

S/N Project Management Tools and Technique

sKnowledge Areas

Organization Chart

Human Resource Managen

Stakeholders Analysis

Communication Manageme

Contract Type Selection

(PMTT)
1 Project Chatter Integration Management
2 Work Breakdown Structure (WBS) Scope Management
3 Earned Value Management (EVM) Cost Management
4 Benefits/Cost Analysis Quality Management
5 CPM, PERT, Gant Chart Time Management
6 SWOT Analysis Risk Management
7
8
9

Procurement Management

8.4. Guidance on the need for training in the usef @ppropriate project management tools

and techniques.

ent

nt

The need for training in the use of project manag@ntools and techniques depends on their

degree of importance, most frequently used and #fé@ctiveness across project lifecycle. As

mentioned the need of training depend up on therege@f importance, frequency and

effectiveness, refer to tables here below, roaw¥ractors in City of Kigali, ranked PMTT

depending on their degree of importance, PMTT ws&tinot used and the most effective hence

from here training can be done according to thevalparameters.
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Table 12: PMTT degree of importance rank

S/N Degree of importance of (PMTT)| % Weight Rank
1 Project Chatter 31 7
2 Work Breakdown Structure (WBS) 69

5 CPM 69 2

3 Earned Value Management (EVM) 75 1
6 PERT 63

7 Gant Chart 63 3

8 SWOT Analysis 38 6
9 Organization Chart 44 5
10 Stakeholders Analysis 50

11 Contract Type Selection 50 4

4 Benefits/Cost Analysis 50

Table 13: Most PMTT frequently used

ii. Frequency of Use of Tools and Techniqu:

NUMBER OF RESPONDENTS SUM RATING SCALE MAX —-—-E— -----------
Tools and Techniques 1 2 3i 4 5 1 2 3 4 5 % | 7 T T T
Project Chater b [ R Is 816 oo 64 139 31% 50% 50 _ |5 NotUsed
WBS 3 9 q 4 ) 16 1994 569 09 25% 0% 560 12 Frequently used
EVM 1| 4 3 1 16 6% 2504 6% 19% 44%  44p 15 NotUsed
Cost Analysis L B B B U 16 6% 1994 199% 31% 25%  31pp .3 Neutral
CPM | 3 16 6% 19% 13% 31% 31§ 31k 'Bairly frequently use
PERT d 17 16 0% 69 694 38% 50% 50%  [5NotUsed
Gant Chart B 1p b B 0 16 199 6394 0% 19% 0% 63§ 12 Frequently used
SWOT d 49 1 1] 16 0% 09 694 25% 69%  69% 15 NotUsed
OrganizationChart N 216 19% 5694 0% 13% 13%  56Pp6 |2 Frequently used
Stakeholders Analys o fo li]s 916 0% 09 6% 38% 56% 56% |5 NotUsed
Contract Type Select 2 6 o] 6 2] 16 13%| 38%| 0% 38% 13% 38% 4, Fairly frequently use

From tablel3, it is clear that they are a big nundfd®MTT which are not used (about 5) while

in table 12 it is mentioned that they are importantomatically there is a need of training of that
set of PMTT such as: Project Chatter, EVM, CPM, PEBWOT, Stake Holders analysis and

Contract Type Selection.
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Table 14: Effectiveness of Project management taatstechniques
Effectiveness of Project management tools and tecigues

Tools and Technique NUMBER OF RESPONDENTS SUM RATING SCALE MAX
1 2 3 4 5 1 2 3 4 5 %
Project Chater 6 5 2 0 16 199q 3894 31% 13%4 0% 38%
WBS 13 j ( ] L 16 81% 699 099 699 6%  81%Y
EVM 12 2 il 1 q 16 759 139 69 6% 0% 75%
Cost Analysis 1 § il i 116 63%4 19% 69 6% 6% 63%
CPM 11 K ] (] P 16 6994 1994 139 0% 0% 69%
PERT g 1 3 [) | 16 389 4499 1399 09 6% 44%
Gant Chart b D il 1 16 5694 319 0% 69 6% 56%
SWOT 3 g 4 (] L 16 199q 5094 259 0% 6% 509
OrganizationChart 10 2 0 16 199¢ 63% 6% 139 0% 63%
Stakeholders Analysis 8 4 016 1394 509 13% 25% 0% 50%
Contract Type Selecti 9 5 2 0 0] 16 56% 31% 13%| 0% 0% 56%

From table 14 here above it reveal that the sambs @and techniques such as: WBS, EVM,
CPM, PERT, SWOT, Stake Holders analysis and Canirgge Selection seems to be the most
effective in project management, therefore trainmdighly needed so that roads projects can

run smoothly and meet stakeholders expectations.

8.5. Summary of Chapter

One of the specific objectives of the research twgegovide appropriate sets of guidance around
(i) the most frequently used project managemerstand techniques (ii) effectiveness of tools
and techniques across project lifecycles andt(ig) need for training on the use of appropriate

tools and techniques. The purpose being to impmwareness and understanding of good

practices and with a view of benefiting highwayjpots and clients/customers

Refer to data findings; it has been observed tHATP across project lifecycle are very
important, not frequently used and most effectiveirdy the project implementation and need

training so that roads contractors in City of Kigaln meet client expectatians
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CHAPTER 9: CONCLUSIONS AND RECOMMENDATIONS

9.1. Introduction

The Chapter provided a summary of research findaogg some recommendations for future

researchers and academia, for practice, policy masewell as highway industry in general.

9.2. Conclusions

The main objective of the research was to invesighe use and importance of project
management tools and techniques for improved piomgaccess in Highway Projects in Kigali.

After research investigation, findings reveal ttads contractors in City of Kigali are not using
PMTT in their respective projects where 15 respatgleut of 16 of respondents which cover
19% need training as main challenge, 13 responaentsf 16 respondents which cover 16% do
not access project management software’s 11 respthaut of 16 respondents which covers
14% and 10 respondents out of 16 respondents wboslers 13% respectively there is

willingness and awareness of top management. Fousle of PMTT, the research reveals that
tools and techniques are not used by roads cootsaas indicated in Chapter 4 to 7. Due to the
above outcome, the expressed problem statemenhapt& 1 section 4.3 which started that
there is a delay of roads projects completion dcatesd in Kigali, due to lack of understanding of
project management tools and techniques and thgeqt management software over the entire
life cycle of project is justified since roads c@utors in City of Kigali are not familiar with the

use of project management tools and techniquesl reggilar trainings on PMTT and their do

not access to project management software’s whietha keys factors to projects success.

9.3. Recommendations

Project Management tools and techniques are padlgtimost important around project lifecycle,
it is in this regards that, participant in roadsjects in City of Kigali such as project team and
some members of project stakeholders have to becamith a maximum level of understanding
of project management tools and techniques in sustay that roads projects meet clients

expectations and avoid delays due to such misutasheliang.
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A part from that, the use of Project managemeristand techniques plays a big role in highway
industry, after a deep investigation findings rése¢hat roads contractors in City of Kigali runs
their projects by chance and this leads to roadgeqgts delay where at the end contractors
experience projects loss and failure. From the apoVt do recommend to highway industry in
Rwanda especially roads contractors in Kigali,db@eliminary requirements in terms of both
human and equipments resources, provide reguleirtgaon the use of project management
tools and techniques, project management softwaaais other training related to project

management.

In additional to this, research findings revealtth@ use of project management tools and
techniques around the project lifecycle is stittited due to untrained personnel, accessibility on
project management software’s, willingness and amess of top management in highway
industry (roads contractors) in City of Kigali. Te#re, the top management of any organization
has to set a policy such as: regular project managetools and techniques training in highway
aspects, mobilize staffs to access and be fanwiitdr the use of project management software’s
in order to meet client's expectations and govemngoals thereafter highway industries in

Kigali can be competitive in the region and be m@mefessional during roads projects

implementation.

76



REFERENCES
[1] Cleland, D. (1998), ‘Strategic project managethdn: Pinto, J. K. Project Management

Handbook San Francisco, CA: Jossey-Bass Publishers

[2] Peerasit Paranatul, Boonkiart lewwongcharoemag@n Milosevic, 2010. “An empirical study
on the use of project management tools and techaigaross project life cycle and their impact
on project success”, Stevens Institute of Techngldgew Jersey, USA; Portland State

University, Oregon, USA

[3] PMI (2008),A Guide to the Project Management Body of Knowlgtigevtown Square, PA:

Project Management Institute.

[4] Might, R. J. and Fischer, W. A. (1985), ‘The IRmf Structural Factors in Determining
Project Management Succed€EE Transactions on Engineering Managemaéfal. 32, No. 2,
pp. 71-76.

[5] Pinto, J. K. and Slevin, D. P. (1988), ‘Criticduccess Factors Across the Project Life Cycle’,
Project Management Journal

[6] Cash, C. and R. Fox (1992), ‘Elements of SusftésProject ManagementJournal of
Systems Managemepp. 10-12.

[7] Hatfield, M. (1995), ‘Managing to the Corner I Three-Dimensional Management in a
Three-Dimensional WorldProject Management JournaVol. 26, pp. 13-20.

[8] Thamhain, H. J. (1996), ‘Managing Self-Direct8dams toward Innovative Result’,

Engineering Management Journaol. 8, No. 3

[9] Coombs, R. and McMeekin, A. (1998), ‘Toward thevelopment of Benchmarking Tools
for R&D Project ManagementR&D ManagementVvol. 28, No. 3, pp. 175-186.

77



[10] Milosevic, D. and Inman, L. (2001), ‘Impact &froject Management Standardization on

Project EffectivenessEngineering Management Journafol. 13, No. 4, pp. 9-16.

[11] Nicholas, J. M. (1990)Managing business and engineering projects: corscepid

implementationEnglewood Cliffs, NJ: Prentice Hall.

[12] Kerzner, H. (2000)Applied Project Management: Best Practices on Imgetation John
Wiley & Sons

[13] Hajjaji, Mufeed, Denton, Paul and Jacksony8t€010) The effectiveness of using project
management tools and techniques for deliveringeptsj In: Future Technologies in Computing
and Engineering: Proceedings of Computing and E&ging Annual Researchers’' Conference
2010: CEARC'10. University of Huddersfield, Huddeskl, pp. 124-129. ISBN
9781862180932

[14] Fox, J. and Murray, C. (2003), ‘Conducting Baxxh Using Web-Based Questionnaires:
Practical, Methodological, and Ethical Considemadipinternational Journal of Social
Research Methodology/ol. 6, No. 2, pp. 167-180.

[15] Milosevic, D. (2003)Project management toolbox: tools and techniqueshi® practicing

project managerHoboken, NJ: John Wiley and Sons.

[16] Balcombe, K. G. and Smith, L. E. D. (1999)efiing the Use of Monte Carlo Techniques
for Risk Analysis in Project Planningrhe Journal of Development Studig®l. 36, No. 2,
pp. 113-135

[17] Rad, P. F. (1999), ‘Advocating a deliverabléeented work breakdown structur€pst
Engineering Vol. 41, No. 12, p. 35.

[18] Brandon Jr., D. M. (1998), ‘Implementing Eadnéalue Easily and EffectivelyRroject
Management JournaVol. 29, No. 2, pp. 11-19.
78



[19] Fleming, Q. W. and Koppelman, J. M. (2002)aried Value Management: Mitigating the
Risks Associated with Construction Projecidanagement Servicellarch.

[20] Kauffmann, P. and Keating, C. (2002), ‘Usingriged Value Methods to Substantiate
Change of Scope Claim€ngineering Management Journafol. 14, No. 1, pp. 13-20.

[21] PMI (2005),A Guide to the Project Management Body of Knowledgwvtown Square,

PA: Project Management Institute.

[32] Kliem, R. L. and Ludin, I. S. (19997,00ls and tips for today’s project managélewtown
Square, PA: Project Management Institute.

[23] Newell, M. W. (2002, Preparing for the Project Management ProfessioigM)
Certification ExamNew York: AMACOM.

[24] Milosevic, D. Z. (2003)Project Management toolbpNew York, NY: John Wiley and

Sons.

[25] Simons, G. R. and Lucarelli, C. M. (1998), ‘YKdBreakdown Structures’, In: Pinto, J. K.,

The Project Management Handbo&an Francisco, CA, Jossey-Bass Inc.

[26] Fleming, Q. W. and Koppelman, J. M. (1994)héTEssence of Evolution of Earned Value’,
Cost EngineeringVol. 36, No. 11, pp. 21-27.

[27] Jones, C. V. (1988), ‘The Three-DimensionahG&hart’, Operations Researc¢h/ol. 36,
No. 6, pp. 891-903.
[28]https://www.planviewprisms.com/Content/Docunagian/Free%20Best%20Practices/Devel

opProjectCharter.pdf

79



[29] Class Notes by Prof. Charles EGBU, KIST, 2013

[30] PMBOK Guide (ed.) (2008)A Guide to the Project Management Body of Knowledge
Project Management Institute, Inc. 14 Campus Baudv Newtown Square, Pennsylvania
19073-3299 USA.

[31] Baccarini, D. (1999), ‘The Logical Frameworkellhod for Defining Project Success’,
Project Management JournaVol. 30, No. 4, pp. 25-32.

[32] Brown, S. L. and K. Eisenhardt (1995), ‘Protdidevelopment: Past Research, Present
Findings and Future Direction®cademy of Management Revja&ml. 20, No. 2, pp. 343-378.

[33] Lim, C. S. and Mohamed, M. Z. (1999), ‘Crimof Project Success: An Exploratory Re-
Examination’,International Journal of Project Managemeiol. 17, No. 4, pp. 243-248.

[34] Shenhar, A. J. (2001), ‘One Size Does Not Alt Projects: Exploring Classical
Contingency DomainsManagement Scienc¥ol. 47, No. 3, pp. 394-414.

[35] Baker, B.N, Murphy, D.C, and Fisher, D (1983actors affecting project success” Project
Management Handbook, NY: Van Nostrand Reinhold.

[36] Pinto, J. K. and Slevin, D. P. (1987), ‘Cedl Factors in Successful Project
Implementation’ IEEE Transactions on Engineering Managem#&fal. 34, No. 1, pp. 22-27.

[37] Cleland, D. I. and Kocaoglu, D. F. (198Epgineering managementiew York, McGraw-
Hill.

[38] Adams, J. R. and Caldentey, M. E. (199%)Project-Management Model. Field Guide to
Project ManagementJSA: International Thomson Publishing Company, 48-60.

80



[39] Belanger, T. C. (1997), Choosing a Projeceldycle. Field Guide to Project Management.
D. I. Cleland. USA, International Thomson Publighfbompany, pp. 48-60.

[40] Aurecon South Africa (Pty) Ltd. (20123trategic Transport Master Plan for Rwandanal
Report. For Rwanda Transport Development Agencygaki Rwanda. Available at

www.rtda.gov.rw

[41] Azzopardi, S. The Evolution of Project Managemént
http://www.projectsmart.co.uk/evolution-of-projectanagement.htnfhccessed 12/9/2013).

[42] Baccarini, D. (1999), The logical framework timed for defining project success” Project
Management Journal, v.30 (4), pp 25-32.

[43] Bryde, J.D. (2003), "Project management cpissemethods and applicatiotfiternational
Journal of Operations & Production Managemeviol. 23 No.7, pp.765-93.

[44] Burke, R. (2003) Project management — Planrdang Control techniques”. 4th Edition,
Burke Publishing. ISBN: 0-9582391-5-0.

[45] Cooke-Davies, T. (2002), "The ‘real’ succeastbrs on projects™nternational Journal of

Project Management/ol. 20 pp.185-90.

[46] Cleland, D.l. And Kerzner, H. (1986Engineering Team Managememew York, Van
Nostrand Reinhold.

[47] Dr Yannis Bakouros and Dr Vassilis Kelessidi2000). Project Management. Report
produced for the EC funded project INNOREGIO: disisation of innovation and knowledge
management Techniquédniversity of Thessaly and Thessaloniki Technol®gyk

[48] Erik W. Larson Oregon and Clifford F. Gray Qom (3" Ed.) Project Management, the

Managerial ProcessState University

81



[49] Hajjaji, Mufeed, Denton, Paul and Jacksony8t€010).The effectiveness of using project
management tools and techniques for deliveringgmtsj In: Future Technologies in Computing

and Engineering: Proceedings of Computing and E&ging Annual Researchers' Conference
2010: CEARC’10. University of Huddersfield, pp. 1229.

[50] International Journal of Project Management.\d@l, No 2, pp. 81-87, 1996. “The role of
project management in achieving project successvessity of Dundee, Department of Civil

Engineering, Dundee, Scotland DDI 4HN, UK. A K Mgrend B F Bjeirmi.

[51] Jackiwski, T. The Role of Project Managetshttp://www.projectsmart.co.uk/role-of-

project-managers.htnf@ccessed 12/9/2013)

[52] Jason Westland. (2008he Project Management Life Cycle. A Complete $&ierstep
methodology for initiating, planning, executing acldsing a project successfulliondon and
Philadelphia.

[53] Kerzner, H. (1997) M®ject Management - A systems approach to plansatgduling and
controlling, 6th ed, London, Van Nostrand Reinhold.

[54] Mathis, M, ‘Work Breakdown Structure: Purpose, Process and alistf

http://www.projectsmart.co.uk/work-breakdown-sturet purpose-process-pitfalls.html
(Accessed 12/9/2013).

[55] Martin D.Conger, Michael H. Schlender, Craig Whiteley 2006, Earned Value

Management System (EVMS) Manual, U.S. DepartmeBngfrgy.

[56] METHOD 123 empowering managers to succeed jgetoManagement Guidebook”
available on www.Method123.com

[57] Ministry of Infrastructure, August, 2009, RwdaNational Construction Industry Policy.

[58] Nokes Sebastian and Sean Kelly. (200@¢. definite guide to project management: the fast
track to getting the job done on time and bud@etat Britain.
82



[59] PMBOK Guide. (ed.) (2000)A Guide to the Project Management Body of Knowledge
Project Management Institute, Newtown Square, Bdwausia USA.

[60] PMBOK Guide (ed.) (2008)A Guide to the Project Management Body of Knowledge

available on www.PMI.org/Marketplace

[61] PMBOK Guide (ed.) (2013)A Guide to the Project Management Body of Knowledge
Project Management Institute, Inc. 14 Campus Bauldv Newtown Square, Pennsylvania
19073-3299 USA.

[62] PMBOK Guide (ed.) (2013)A Guide to the Project Management Body of Knowledge

available on www.PMI.org/Marketplace

[63] PMO0.0.0-PMMethodology-GDE.docProject Management Methodology Guidelines.
Project Management Methodology & Step-by-Step Gtoddanaging Successful ProjecGity
of Chandler.

[64] Richard Amponsah. (2010)mnproving Project Management Practice in Ghana withcus
on Agriculture, Banking and Construction Sectorshaf Ghanaian Economy thesis submitted
in fulfillment of the requirements for the Degrek@octor of Project Managemenchool of

Property, Construction and Project Management RWiiversity.
[65] R.W. Gakure and W.G. Wakdhe role of Project Management in the success ajepts
undertaken by entrepreneurs in Electrical contnagtiSME Jomo Kenyata University of

Agriculture and Technology, Nairobi, Kenya

[66] Susan W. Carey. (20119roject Management Tools and Techniqu&dIMA Convention
and Exhibit, SALT LAKE CITY

83



[67] Venkataraman, Ray R. Cost and value managemebjects / Ray R. Venkataraman and
Jeffrey K. Pinto

[68] White, D., Fortune, J. (2002)Clrrent practice in project management — an emaplric

study, International Journal of Project Management,.\28l pp.1-11.

[69] www.kigalicity.gov.rw

[70] http://creately.com/blog/diagrams/5-reasonsige-gantt-charts/

[71] http://www.inc.com/encyclopedia/program-evaiaoa-and-review-technique-pert.html

[72] http://www.gantt.com/

[73] http://2020projectmanagement.com/2013/10/thst-breakdown-structure-cbs/

[74] http://www.malamaaina.org/files/mathematics/lesspd¥

[75]http://crite.engin.umich.edu/wp-content/uploaites/7/2013/06/Borrego-Douglas-Amelink-

Quantitative-Qualitative-and-Mixed-Research-Method&ngineering-Education.pdf

[76] Thamhain, H. J. (1999)Emerging Project Management Techniques: A Manageria
AssessmenPortland International Conference on Managemégngineering and Technology,
Portland, Oergon, USA.

84



APPENDICES

Appendix A: Questionnaire for data collection

Research Topic: The Use and Importance of Project Bhagement Tools and Techniques for

Effective Highway Projects in Kigali and their Impact on Project Success

Dear Respondent, this questionnaire is for acadegmiposes only. It is designed as one of the tfwnls
collecting data pertaining, the subject matterisibn this note that the researcher is kindly resjing you
to respond to the questions laid down to the begbor Knowledge.

1. What is your age?

a. 20-30 D b.31- 4D c.41 - D d.51- GOD e. More than D

2. What is your Sex?
a. Male D b. Femalelj
3. What languages can you read, speak and write?

a. Kinyarwanda - EnglishD b. Kinyarwandarerkeh D C. English - Fren|:|
d. Kinyarwanda — English and Frencb anylé'rwandD f. FrencD g. EngID

4. Your Education level

a. PhD D b. Maste|:| C. BacheIDd. DipIomaD e.AeveID f. Technician|:|
g. Unskilled D

5. Your area of specialisation

a. Electrical EngineerD b. Mechanical EnginD C. Architecture|:| d. Civil EngirleD

e. Surveyor D f. AccountantD . Agy other related fieIc‘j

6. Your working experience(years)

a. Below5 D b. 5- 1D C. 11-D d. 16 — ZD e. 21- D . 26-30 D
9.31:35 | h.36-40] | .Mbre than a0 |
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7. Your position in your Organization?
a. General Manager D b. Technical DirecD c. Project Manage|:|

d. Site Engineer/ManageD e. Chief AccouhD f. AccountanD g. OtheD

8. Type of your Company
a. Local Company D b. Local public/govermm@ompanyij c. International CompD
d. Joint venture of local and foreign compaD e. Local EndowmenD
9. Area of specializationf your Company
a. General Contractor D Rbad ContractorD
10. Company experience

a 1-5YearsD b. 6-10 YeaD c. 11Yhﬁrs|j d. 16-20 YeaD e. Over 2@r¥|j

11. How may road projects so far have you run?

a.l—SD b. 4—D c. 7-9 [ d. More thanD

12. Indicate your level of understanding of project egement tools and techniques

a. Very high D b. High D Llow j d. Very Low D
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13. Please indicate the

0] degree of importance, and the
(i) frequency of use of the following planning toolsldachniques used in managing highway (roads)ept®)j
Importance: Frequency of Use
1. Very Important; 1. Very Frequently used
2. Important; 2. Frequently used
3. Neutral 3. Neutral
4. Fairly Important; 4. Fairly frequently used
5. Not Important 5. Not Used
Tools and Techniques Very Important | Neutral Fairly Not Very Frequently | Neutral [Fairly Not Used
Important Important | Important Frequently Frequently

Project Chatter

Work Breakdown
Structure

Earned Value
Management

Cost Analysis/Benefit

Critical Path Method

(PERT) Program
Evaluation & Review
Technique

Gant Chart

(SWOT) Strength
Weakness Opportunities
Threats Analysis

Organization Chart

Stakeholders Analysis

Contract type Selection
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14. By drawing on your experiences of highway (roads)qgt,

(1) How effective in terms of how they impact on project success,the following frequently used project managentents and

techniques; and

(2) How Challengingis it to use and employ these tools and techniguegansport project

Effectiveness: Challenging:
1. Very Effective; 1. Ve@hallenging
2. Effective; @hallenging
3. Neutral Neeutral
4. Fairly Effective; 4. iAg Challenging
5. Not Effective 5. Nohallenging
Tools and Techniques Very Effective | Neutral | Fairly Not Very Challenging | Neutral Fairly Not
Effective Effective Effective Challenging Challenging [Challenging

Project Chatter

Work Breakdown Structurg

—

Earned Value Managemer

Cost Analysis/Benefit

Critical Path Method

(PERT) Program
Evaluation & Review
Technique

Gant Chart

(SWOT) Strength
Weakness Opportunities
Threats Analysis

Organization Chart

Stakeholders Analysis

Contract type Selection
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15. By drawing on your experiences of highway projeptease kindly document main challenges
that impact on the use and exploitation of projpanagement tools and techniques in highway
projects.
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16. By drawing on your experiences of road projectapéeindicate the need for training of the
following tools and techniques used in transpoojguts

Need for training:

1. Very High Level of need;
2. High Level of need;
3. Neutral;
4. Fairly High level of need;
5. No Need.
Tools and Techniques Very High level of | High Level Neutral Fairly High |No Need
need of need level of
need

Project Chatter

Work Breakdown Structure

Earned Value Management

Cost Analysis/Benefit

Critical Path Method

(PERT) Program Evaluation & Reviey
Technique

Gant Chart

(SWOT) Strength Weakness
Opportunities Threats Analysis

Organization Chart

Stakeholders Analysis

Contract type Selection

17. Please kindly list Critical Success Factors (CSBkoaiated with the Effective use and
exploitation of project management tools and tegives in Highway Projects. These are factors if
absent seriously affects the effective use andogstbn of project management tools and
techniques in Highway Projects

For any query do not hesitate to contact me oniesmaboka74@gmail.comnd phone number + 250
788301654
Thank you.

90




Appendix B: Correspondents addressed to differentiistitutions in Kigali requiring roads
contractors for data collection

Appendix B 1: Letter addressed to RTDA

RS
NGOBOKA Jules César
HEM Student
PG 20134044
University of Rwanda
College of Science and Technology
Phone Number: 0788301654

Kigali, 29,/07/14
The Director General of RTDA
KIGALL
Dear Sir,
Re: Request for List of Roads Contractor’s Company
I' am here by requesting to your office a list of Roads Contractor’s Company working with your
institution especially in roads projects to be questioned in the Master’s research titled “The use and
Importance of Project Management Tools and Techniques for Effective highway projects in Kigali
and their impact on project success”.
In fact Sir/Madam, I am a student pursuing Master's Degree in High way Engineering and
Management (HEM), batch 2 (2012/2013) at University of Rwanda College of Science and Technology
with a registration number of PG 20134044 as indicated to the attached copy of to Whom so ever it
may concern.
Sir/ Madam, if possible avail the list within one week and will be used for academic purpose only;
[ look to your prompt reply.
Sincerely,
0 RTOA
ANTHA S iReceived one..qg./,
e : ;Siqnatum'

NGOBOKA Jules Cesar : e

—
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Appendix B 2: Letter addressed to City of Kigali

e

NGOBOKA Jules César

HEM Student

PG 20134044

University of Rwanda

College of Science and Technology
Phone Number: 0788301654

Kigali, Z27,/07/14

The Mayor of Kigali City
KIGALL

Dear Sir/Madam,

Re: Request for List of Roads Contractor’s Company

I' am here by requesting to your office a list of Roads Contractor’s Company working with your
institution especially in roads projects to be questioned in the Master’s research titled “The use and
TImportance of Project Management Tools and Techniques for Effective highway projects in Kigali
and their impact on project success”.

In fact Sir/Madam, [ am a student pursuing Master's Degree in High way Engineering and
Management (HEM), batch 2 (2012/2013) at University of Rwanda College of Science and Technology
with a registration number of PG 20134044 as indicated to the attached copy of to Whom so ever it

may concern.

Sir/Madam, if possible avail the list within one week and will be used for academic purpose only;

1look to your prompt reply.

Sincerely,

NGOBOKA Jules Cesar
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Appendix B 3: Letter addressed to Gasabo District

e

NGOBOKA Jules César

HEM Student

PG 20134044

University of Rwanda

College of Science and Technology
Phone Number: 0788301654

Kigali, 2%,/07/14

The Mayor of Gasabo District
KIGALL ‘

A Trater por ..

i

Dear Sir,

Re: Request for List of Roads Contractor’s Company

I' am here by requesting to your office a list of Roads Contractor’s Company working with your
institution especially in roads projects to be questioned in the Master’s research titled “The use and
Importance of Project Management Tools and Technigues for Effective highway projects in Kigali
and their impact on project success”.

In fact Sir/Madam, I am a student pursuing Master’s Degree in High way Engineering and
Management (HEM), batch 2 (2012/2013) at University of Rwanda College of Science and Technology
with a registration number of PG 20134044 as indicated to the attached copy of to Whom so ever it
may concern.

Sir/Madam, if possible avail the list within one week and will be used for academic purpose only;

1look to your prompt reply.

Sincerely,

Uit 4>

NGOBOKA Jules Cesar
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Appendix B 4: Letter addressed to Nyarugenge Distdit

NGOBOKA Jules César

HEM Student

PG 20134044

University of Rwanda

College of Science and Technology
Phone Number: 0788301654

Kigali, 27./07/14

The Mayor of Nyarugenge District
KIGALL

Dear Sir,

Re: Request for List of Roads Contractor’s Company
&

I' am here by requesting to your office a list of Roads Contractor’'s Company working with your
institution especially in roads projects to be questioned in the Master's research titled “The use and
Linportance of Project Management Tools and Techniques for Effective highway projects in Kigali
and their impact on project success”.

In fact Sir/Madam, I am a student pursuing Master’s Degree in High way Engineering and
Management (HEM), batch 2 (2012/2013) at University of Rwanda College of Science and Technology

with a registration number of PG 20134044 as indicated to the attached copy of to Whom so ever it

may Concern.

Sir/Madam, if possible avail the list within one week and will be used for academic purpose only;

1 look to your prompt reply.

Sincerely,

" NGOBOKA Jules Cesar
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Appendix B 5: Letter addressed to Kicukiro District

—
NGOBOKA Jules César
HEM Student i
PG 20134044 POUR RECEPTION ;
e el o
University of Rwanda gé&-‘é‘s:‘» ria ae
College of Science and Technology Dam_@«? ] v
Phone Number: 0788301654 Signature.., g
Kigali, £9/07/14
The Mayor of Kicukiro District
KIGALL
Dear Sir,
Re: Request for List of Roads Contractor’s Company
I am here by requesting to your office a list of Roads Contractor’s Company working with your
institution especially in roads projects to be questioned in the Master’s research titled “TTe use and
Importance of Project Management Tools and Techniques for Effective highway projects in Kigali
and their impact on project success”.
In fact Sir/Madam, I am a student pursuing Master’s Degree in High way Engineering and
Management (HEM), batch 2 (2012/2013) at University of Rwanda College of Science and Technology
with a registration number of PG 20134044 as indicated to the attached copy of to Whom so ever it
may concern.
Sir/Madam, if possible avail the list within one week and will be used for academic purpose only;
I'look to your prompt reply.
Sincerely,
> A
"//j:_/w_.w

NGOBOKA Jules Cesar
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Appendix B 6: Whom so ever it may concern

umivsrsiry or | COLLEGE OF SCIENCE AND TECHNOLOGY
- SCHOOL OF ENGINEERING

(NYARUGENGE CAMPUS).

DEPARTMENT OF CIVIL ENGINEERING AND ENVIRONMENTAL TECHNOLOGY

Ref: CEET/RL/2013-14/174
Date: 30" June 2014

To
Whom so ever it may concern

Dear Sir/Madam,

This is to certify that Mr.NGOBOKA Jules Cesar (PG 2013 4044) is a bonafide student,
studying in MSc in Highway Engineering & Management, in the Department of Civil Engineering and
Environmental Technology during the Academic Year 2012-2013. Currently he is working on her Thesis “THE
USE AND IMPORTANCE OF PROJECT MANAGEMENT TOOLS AND TECHNIQUES FOR EFFECTIVE
HIGHWAY PROJECTS IN KIGALI AND THEIR IMPACT ON PROJECT SUCCESS”. He may need some
relevant information or data from your office and accessing to your labs and sites to complete his research
work. T am requesting your good office to assist him in what so ever manner

In case, any other additional information will be required, please do not hesitate to contact me any

time

Sincerely Yours,

Dr.G.SENTHI

P.0.Box 3900, Kigali, Rwanda WWW.UT.8C.ITW Tel:+250252 574696  Fax: +250 2352 571 924 Email: info@kist.ac.rw
+2502

52 574 698 +250 252 571 925 heeet.cst@ur.ac.rw
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Appendix C: Correspondents from different institutions in Kigali

Appendix C 1: Letter from RTDA

_

LIST OF COMPANIES WITH CONTRACT AMOUNTS

YEAR OF
CONTRACT CONTRACT
REF [COMPANY NAME |PHONE CONTACT |EMAIL ADDRESS AMOUNT SIGNATURE |TYPE OF TENDER |COMMENT
1|ITEC Engineering  [(250)788414045 |itecO5@gmail.com 75,581,242 2012|CONSULTANCY  |Traffic count on unpaved road
EIA study for feeder roads in
2|TECHNIPLAN (39)0685350880  |techniplan.spa.@agora.it USD 226,200 2013 |CONSULTANCY Rwanda

Consultancy for upodating the
road maintenance fund
3|IT Transport Ltd itt@ittransport.co.uk GBP 145,820 2014|CONSULTANCY |allocation formulae

Supervision of works for
Mwityazo-Kivumu Kibuye road

4|CIMA International 5143372462 |www.international.cima.ca USD 2,218,872 2013|CONSULTANCY  |(66Km)
ROUGHTON matumueni.bukaka@roughto Supervision of works for Tumba
5|INTERNATIONAL (44)(0)2380278600 |n.com USD 314,839 2013 |CONSULTANCY College Road

Contract for Consultants’
Services for Road Safety Audit
of the National Road Network
and Development of Road

6|SWEROAD 46-10-123-3300 sweroad@sweroad.se USD 523,282.35 CONSULTANCY  [Safety Action Plan
ITECO Engeneering Technical audit of WB projects
7|Ltd (255)132614685 |info@itecoconsult.com 99,426,334 2013 |CONSULTANCY  |Ruhengeri-Kigali road
8|SCET TUNISIE 21671800033 |direction@scet- 319,072,600.00 2013|CONSULTANCY Detailed technical study Urban
tunisie.com.tn Roads Huye-Muhanga-Ngoma

Maintenance of Multi year
Nyakinama-Musanze-Cyanika
(250)252570374/5/ |info.construction@horizongro and Musanze-Rubavu asphalt
9|{HORIZON 6 up.com 755837589 2013 |CONTRACTOR Road
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Works for improvement of
(250)583987/5145 |contraco@rwandatell.rwand {Nyabugogo Poids Lourd road
10|NPD COTRACO 85 al.com 1,141,927,135 2013|CONTRACTOR section
FAIR Works of access to Tumba
11{CONSTRUCTION (256)772700400 |fair@fairconstruction.rw.com 2,949,726,240 2013|CONTRACTOR College
CHINA HENAN
INTERNATIONAL
COOPERATION
GROUP CO. works for Gasaka-Musange
12|LIMITED (CHICO)  [(250)784951129 |chicorwanda@gmail.com 2,333,428,569 2013 |CONTRACTOR feeder roads
Maintenance Nyankora-Murindi
13|ECOAT (250)788301770 ecoat2020@yahoo.fr 532,980,120 2013 |CONTRACTOR Nasho unpaved road
CHINA ROAD AND
BRIDGE Supply and installation of new
14|CORPORATION 25472458 111,574,916 2013 [CONTRACTORS _ [traffic lights
Rehabilitation of Kigali-Gatuna
15[STRABAG 49 221 824-2099  |strabag@rwandal.com 2012|CONTRACTORS  |Asphalt road
Study of urban roads
16|HYCOGEC (250)788301068 hycogec@ymail.com 71,095,000 2013 |SERVICES Rwamagana-Nyagatare
Consultancy for updating RMF
Allocation formulae and HR
17|77 (44)1235833753 itt@itttransport.co.uk 148,409,964 2014|SERVICES Audit
Implementation of a passager
ferry and inland waterway
18|WAPCOS (91-124)2397391 |mail@wapcos.gov.in 662,704,951 2013 |SERVICES cargo system on lake Kivu
Supervision of Rubengera-
19|TAEP KOWEIT (965)22413270 taepdg@taepeurope.com 535,272,135 2013|SERVICES Gisiza road
Study for the construction of
new Nyabarongo Bridge and
access road
20|INFRAMAD (250)788301068 inframad@moov.mg 214,507,952 2013|SERVICES

o ,
TV eee  shodm 07/07/“7’?
Meecler 4 Pro cvemtok [/ LTYA

98




Appendix C 2: Letter from City of Kigal

<

Current list of companies working with the City of Kigali in road construction projects
A) Road Construction

Major requirements for these companies are Equipment, Companies experience, experience for key
personnel and bank guarantees.

List of companies

China Road and Bridge Corporation

NPD COTRACO

Horizon Construction

Engineering Regiment

EMP (currently no on-going contract)

STRABAG (working with RTDA on Kigali-Gatuna road).

@ B R e

B) Road design and supervision services

Major requirements include personnel experience, companies experience and possession of some
equipment/tools.

ccc
HYCOGEC
Cavicon
GECO Africa
PRISMA
INFRAMAD
MITIANA
Atlantis

08 SRU AL Sl D I

Done in Kigali, 03/09/2014

/ /w

S

AHIMBISI E Reuben
Director of Infrastructure Department
City of Kigali
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Appendix C 3: Letter from Kicukiro District

REPUBLIC OF RWANDA

KIGALI CITY
KICUKIRO DISTRICT
P.0O.BOX 657 KIGALI

LIST ELIGIBLE CONSTRUCTION COMPANIES AND CONSULTING
FIRMS IN ROAD CONSTRUCTION

CONSTRUCTION COMPANIES

EMP

HORIZON CONSTRUCTION
NPD COTRACO

ECOTIBAT

CONSULTING FIRMS

= (CEC

ATLANTIS
- HECOGEC
- GE&SS
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Appendix C 4: Letter from Gasabo District

REPUBULIC OF RWANDA Kigan}\.@& 3\150’\\)\ ‘
Ref: 0452\ Tohs .2aky

KIGALI CITY COUNCIL
GASABO DISTRICT

P.O Box: 7066 KIGALI
Website: www.gasabo.gov.rw

E-mail:gasabo_district@yahoo.com

Mr. Aime HABIMANA
Tel: 0788595772

Dear Sir,

Re: Road Construction & Consulting Companies working with Gasabo District

With reference to your letter dated 18/08/2014 requesting Gasabo District to provide you with
the list of Road Construction & Consulting Companies working with Gasabo District.

I'am glad to give you the list of the eligible Companies Gasabo District has been working with to
date;

e NPD- COTRACO

e HORIZON

e CHINE ROAD AND BRIDGE CORPORATION
e ECOSTRAP Ltd

e ERE

e ERCOBACLTD

* ALBRIDGE & HEAVY EQUIPMENT LTD

Yours faithfully
—

ol IS
DIZEYE. K. Willy

Mayor of Gasabo District
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Appendix C 5: Letter from Nyarugenge District

REPUBLIC OF RWANDA

Kigali City

NYARUGENGE DISTRCIT

P.0.BOX. 1092

Email: nyarugenge@minaloc.gov.rw
Tel: 572800-575052; Fax.575052
Mr .Habimana Aime

Tel .0788595772

Dear Sir,
Re: Road construction and consulting Companies working with Nyarugenge District.

With reference to your letter dated 18/08/2014 requesting Nyarugenge District to provide you
with the list of Road Construction and Consulting Companies working with Nyarugenge

District .

I am glad to give you the list of the eligible Companies in Nyarugenge District that have been

working with us to date.

% 3N CONSTRUCTION LTD

% REGECO LTD

< ERICOF LTD

% LUXIN INVESTMENT LTD

% GM CIVIL ENGINEERING CONTRCTORS LTD

Vice Mayors of Nyarugenge District (ALL)
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