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ABSTRACT

The study presented here is about the identification of the major causes of construction time
and cost overruns for the case of Ifa Boru Boarding School Projects. The relationship
between time and cost overruns with tHactors has also been formulated. Furthermore, the
framework was established and mitigation mechanisms were studied to minimize the effects
of time and cost overruns on the selected case study building projects. The quantitative
investigation was conduad by collecting data through a questionnaire survey and interview.
The study was conducted using both primary and secondary @bg¢ats, contractors,
consultants, and regulatory authorities are antbegconstruction sector stakeholders whose
sampleswere chosen based on their direct expostaeschool building construction
operationsBoth purposive and randonsamplingtechniqueswere utilized to pick samples.

The method of identification of main factors was based on their relative importance and mean
score that was determined by the survey conducted on seven school projects. Multiple linear
regression analysis has also been carried out to identify the most significant causes of time
and cost overruns on the selected case study buildings. The amagsttone by Microsoft

Excel and SPSS V26. The analysis results of the survey data indicate that the major causes of
time overruns in the school building projects anpilioper planning and scheduling resut

in a poor judgment of time and resour¢®S=405) and delay in mobilization (MS=3.94)

from the contractor side, the degree of interference (MS=4.11) and additional work
requirements (MS=4.07) of the client, absence of the consultants on sites (MS=4.17) and
design mistakes and errors (MS=4.06) from tmmsultant side andethy in obtaining
permits and payment approvaly/ the construction authoritieffom causes related to
government and construction authorities are some of the main causes of thesd’@sues.

site managemenfMS=4.02) and shortagef materials on the sit¢MS=3.93) from the
contractosrelated side,Global financial crisis (MS=3.47) from the economic conditions
category, élay in obtaining permits and payment approvals from the construction authorities
(MS=3.81) from the government andnstruction authorities related delagor procurement
program of materia(MS=4.06) andchange in material price@MS=3.94) from material
related categorgre the most frequently rated factors that cause construction cost overruns in
the case studieatkool building projects. Planning and developing a project master program,
managing and completing the design stage before construction, procurement management,

and setting a clear scope are some of the resolution methods identified in this study.
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Assessment of Time and Cost Overrun on Building Projects: A Case Study on Ifa Boru
Boarding School Projects

CHAPTER 1 INTRODUCTION

1.1 Introduction

Constructionindustryplays an important role in the economic growth § aountry ands

also consideredhe largest sector of job opportunitiea. significant amount of money is
spent on construction development projects around the world, which creates numerous
employment pportunities and necessary infrastructure. The contribution of the construction
sector to the growth of the national economy necessitates greater industrial efficiency through
effective project completion. An indicator of effective project delivery is timeely
completion of construction projects within budgeted costs and to the degree of quality
standards established by the owner. Despite the significance of time and cost in building
projects, the majority of projects in both developed and developingnsatiegularly
encounter serious time and cost overr{fiR@mero, et al., 2018)

Despite its importance in a country's developm#mconstruction industryaces numerous
problems. Aconstructiorproject is deemed successfultie construction sector if it fits both
the budget and deadline standaf@awale & Sun, 2010)Failure to achieve these criteria
will result in cost and schedule losses for construction proj€otsneet the project's budget
and timetable, the quality of the final product is often compron(iSadrma & Gupta, 2020)

Construction is one of the biggest industries which is responsible for mobilizing a significant
amount of capital and resources imigpia. Private owners and government organizations
are the two major clients in the construction industry. Private owners are more active in the
construction of residential, commercial, and industrial structures than they are in
infrastructure projects, lich are mainly dominated by the public sector. However, public
school districts are active in the construction and restoration of school buildings.
Accordingly, the regional government of Oromidnas launched the construction of seven

boarding school® createcompetitivestudents in the worl{Nega, 2008)

The growth of schoebuilding projects in Ethiopia, particularly in the Oromia region, is
accelerating, in response to the community's basic requirements. Any buildingt psoje
susceptible to a variety dactors causingime and cosbverruns. Thehigher the project's

level of complexity, the higher the risk that must be accepted. The risk will have an impact on

MSc Thesis Pagel
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productivity, project quality, timeliness, and cost. Risk pasult in delays and losses, and it
is almost always an unexpected event. Construction project delays are a common occurrence

in underdeveloped countries like Ethiofiaor & Ogunlana, 2008)

Project cost and time overrunseatommon challenges in almost all construction projects.
Because of the risk and uncertainty involved in these undertakings, building projects tend to
overshoot. This problem is even worse in developing countries like Ethiopia, where some

pr oj e c tndtime exoegd dsubla the amount expe¢iedg, et al., 2008)

The main cause of theseerrunsis a lack of understanding of tif@ctorsthat influence cost
and timeliness. The pm@nstruction phase and the construction phase are the two primary
phases of a construction project. The risk management approach must be applied at both

stages of the project. Both stages are critical to me#tagroject's objectives.

The first stage is mostly concerned with planning, scheduling, and budgeting. Pre
construction is a critical stage that, if handled correctly, can result in higher earnings and
fewer risks(Larsen, et a).2015)

The second stage entails putting into action what was planned and scheduled in the first stage,
as well as continual monitoring and control. Overruns can have a negative impact on the

project's cost, schedule, quality, and productivity gf@gvbjerg, et al., 2002)

1.2 Background of the Study

1.2.1 Project time and cost overrun

Cost and time overruns in construction projects are caused by a number of factors. Cost
overrun in a project has been defined in previmsearch as the difference between the total
cost necessary to complete the project and the estimated/budgeting cost at the time of
agreement or contra@Bharma & Gupta, 2021{Doloi, 2013) Time overrun is déned in the
literature as the discrepancy between the time requiredrletea project and the time
provided in an agreement or contract for delivering the completed pi®jeog & Wei,

2010)

Previous studis have shown that cost and time overruns have a negative impact on both the

project and the associated construction companies. These overruns have led to the bankruptcy

MSc Thesis Page2
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of numerous companid&azaz, et al., 2012As a resulta systematic investigation of these

overruns is required to provide clarity on the main overrun factors involved.

The identification of factors involved in construction projects is the first step indicatin by
literature. This is a critical stage besa we cannot move on without knowing what factors
are involved(Doloi, 2013) The next step is to evaluate the overrun factors that have been
identified. This stage will assist us in identifying crucial factors that havegteatest
influence on overruns. The final step is to recommend mitigation measures and ongoing
construction monitoring. Monitoring and control are critical for beneficial outcomes, as new

overrun factors can arise at any time during the construction groces

Previous studies show that time and cost overruns are the most common challenges in
construction projects during the past three decfidesid & McCaffer, 1998) (Assaf & Al-
Hejji, 2006) studiedthe causes of delays in large building projects in Saudi Arabia and

identified materialselated delays as the main cause of project delays.

Cost and schedule overruns are commaealysed byariables that occur at various stages of
the project life cyclelncreases in project scope, bad weather, design faults and revisions,
unforeseen site circumstances, bidding outcome features, and other-gglgjct changes

are among these caug8&hargava, et al., 2010)

If one of thecritical pathsof the project is delayed, it will create delays in the subsequent
tasks. As a result of the delay, costs that were estimated during the planning stage tend to
alter more. As a result, project delays play a significant role in project costunse
Socioeconomic and cultural factors are the most prominent risk factors for (Miagti, et

al., 2017)

Delays can be caused by a varietyaaftors including those relating to materials, equipment,
finances, the environment, labor, planning, and management. To reduce the likelihood of
delays in succeeding projects, evéagtor should be carefully considered at the outset of
work, so that time riskgan bereducedtogetherwith the corresponding implementation

costs.

The causes of schedule delays and their impact on the time concept were stdibihby
2002) (Kazaz, et al., 2012)AlZ Kharashi & Skitmore, 2009) (lyer & Jha, 2005)and
(Shane, et al., 200%tudied cost escalation issues in construction projects as they affect the
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concept of costelated factors. Finally(Kaliba, et al., 2009)(Koushki, et al., 2005)and

(Olawale & Sun, 2010have studied how cost and time are interrelated.

One of the most gnificant issues facing many construction projects nowadays is completing
projects on time and within budget. Overruns in construction projects are the most common.
Some projects exhibit cost overruns of 20D percent when compared to their original

projections or contract valu¢Simushi, 2017)

Previous research has focused on identifying the most significant causes of time and cost
overruns on projects in general and addressed solutions to individual problamscost

and quality are three important components of planning a construction p(Baazana &
Dharma, 2022)A successful capital project is defined as a project completed in accordance

with a given scope, within budget, and on ti(K@ayani, 2011)

Time and cost overruns are two major flaws in ttenstructionsector. These failures can
result in a variety of undesirable outcomes, including contratimt disagreements,
decreasedavork quality, and hedh and safetyacadents. As a result, there is an urgent need
for more research on variables suchtia® and cost overruns, as well as quality and health

and safety, and recommendations on how to reduce these types ofAabtig 2012)

Even when operations have been meticulously planned, there is often a degree of uncertainty.
Constructiorrelated hazards cannot be removed, but they can be mitigated or shifted from

one party to anothéKangari, 1995.

According to Alaghbari, et al. (2007), a construction project delay is a common risk that
might result in losses throughout its implementation stage. Financial and economic
challenges, contractors lacking experience and expertise, consultard aelsypervising

work, delayed decisiemaking, using the wrong consultants when delivering orders, and a

lack of materials are the main risk reasons for dglalaghbari, et al., 2007)

Construction projects are fgsaced ad perilous if not properly handled. A project's
productivity, performance level, quality, duration, and cost can all be affected by risk. A risk
is an unexpected event that negatively affects a project as a result of uncertainty. Risk is
associated with #hpossibility or probability ofhe occurrence of expected events. Even when

an activity has been meticulously planned, uncertainty pe(&iategyari, 1995)
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1.2.2 Project Time and Cost Overrun in Ethiopia

The construction industrin Ethiopia also heavily incorporates issues inclugingr quality,

high costs, and delays. According to a study by Nega (2008) on the main causes of cost
overruns in building projects in Ethiopia, the following are the main causes of cost overruns.
Theseinclude overproduction during construction, poor plannangd coordination, change
orders brought on by clieméquested improvements, and inflation or increases in the cost of

construction supplies.

In Ethiopia, there are substantial public and priyatgects that address these issues, such as
the constructiorof structures, roads, and bridgas Ethiopia, it is uncommon for both private

and public building projects to be finished on schedule, within budget, and with the desired
degree of quality. In Ethiopia, there are many construction projects thehanacterizedby

their poor performanceResearch has also shown that developing countries' building
industries squander a lot of resources, both human and material; up to 30% of construction
expenses are attributablegoor performance

In addition, research by Zinabu Tebeje and Getachew T&KEGE] revealed that Ethiopian
construction projects frequently experience cost overruns due to problems with the design
and specification, reworks, material and equipment, schedule delays, delayed payments, poor
supervision, construction errors, poor capadion and communication, and construction

mistakes.

Comprehensive research concentrating on the interrelationships of time, cost, andigjuality
critical for proving major disparities between the three aspects of the "iron triangle" and
expanding the bodof knowledge.The construction industry has a significant multiplier

effect on the economy as a whole (MOWUD, 2006). According to this the interrelationship
between the construction industapd the broader economy largely emanates from three of

theindst r yds characteristics.

The present research is therefore intended to study the main causes of construction time and

cost overruns and to develop a relationship between these overruns with their causes.
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1.3 Statement of the Problem

Construction delays, cost erruns, and poor quality have long been issues in the construction
industry (Larsen, et al., 2015Yime and cost overrun imitge public construction projects, in
particular, appear to be a global phenomenon, with no reduatiime or cost in the last 70

years and an average cost overrun of 28%vbjerg, et al., 2002)To minimize these
overruns, the existing set of understanding tends to focus on essential success factors such as
time and cosas individual concepts of different project types and geographic regions, with

little context.

One of the most important indicators of the success objaqd is its cost. This is particularly

true for public projects in developing nations like Ethigpighere public construction
projects are undertaken with limited financial resources. Cost ovextaicrucial problem in

the construction sector that may cause lower productivity, project dedags disputes
between parties. Nowadays, this problem has become a frequent occurrence in Ethiopia
(Nega, 2008)

Delays in construction projects are common in tB#iopian construction industry.
Construction delays are sometimesponsible for changingrofitable projectanto losing
undertakings. These delays can be avoided or reduced if the major reaidbesdelays are

identified and addressed as soon as pos@i#ga, 2008)

The majority of tle construction projectsndertakerhave been delayed beyond the planned
completion date and have also required additional funding above whaiowaactedat the

start of the project. This challenge is causing issues with project funding, timely facility
utilization by theprivate and public sectors, and relationships among stakeholdgisn,
contractor, financier, etc.) involved in the construction psscThis necessitatefirther

studies on projects susceptible to these is€ebre, 2021)

The cost of the boarding schqmiojectsbeingconstructedn the Oromiaregion is extremely
exorbitant and considerably in exce$ghe main contract agreemetttis well known that
projectcostvariations can vary frord7.4% to 113.90% of the original contract valughis
results in the contract being administered outside of the contract docuhfhentevised
completion date of thproject was fourteen months which was expected to be completed in
seven monthsThis leads tatime delag and cost overruns on certain projects, which differs

from previous findings.
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The lack of justifiable approaches in assessing and analyzing dedayarsto be a great
challengein the construction industry obur country where completion time deviations
frequently occur Additionally, it is well known that it is a very tough effort to justify and
guantify the impacts of each delay event needed forddraonstration of causation and
guantum (Robel Asefa, 2015).

In his investigation, Endale Mamuye (2016) came to the conclusion that the 40/60 Saving
Houses Project in Addis Abeba had a schedule overrun. Additionally, Weyessa Ewnety
(2014) evaluated the Addis Abeba Light Rail Transit Construction Project's cost overrun. In
light of this, the researcher gathered data compastighatedproject costs and schedules to

the actual As a result, data gathered ByrRMs of CBE on 50 privatgroject cases funded
from 2011 12 to 201516 shows that practically all of them experience either cost overrun or

schedule overrun.

| got the chance to take part in a discussion with consultants about the performance of
boarding school projects, and | disered that some projects had problems veithost
overrun and schedule overrurhere aremanyreferences to the reasons wsdghool projects
run over budget and on schedule, but there is little information on how to fix the issue. This

led me to think themore study was necessary.

Although numerous researchers in Ethiopia have done studies on cost and schedule overruns,
practically all of the studies were conducted on public projects including condominium
buildings, the AA city light rail project, and rabconstructionsone of them have conducted

research on the time and cost overruns for boarding school projects

This research is therefore intended to study the major causes of time and cost overruns,
formulate the relationships between these overmite their factors and establish the

framework to minimize the effects of overruns on the Ifa Boru boarding school projects.

1.4 Objectives

1.4.1 General Objective
Thegeneralobjective ofthis researcls the assessment of time and cost overruns for Ifa Boru

Boardng school Projects.
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1.4.2 Specific Objectives

The specific objectives of the research are

1 To analyzethe major causes and effects of time and cost overrun of the boarding
school construction projects

1 To formulate the relationship between time and cost ovemithstheir factorsof the
boarding school construction projects

1 To establisha framework for minimizing time and cost overriand developing
mitigation measures to minimize these effects

1.5 Research Questions

1 What are the major causes thfe time and costoverrun of the boarding school
projects?

1 How the relationship between time and cost overrun with factors is formulated?

1 How to minimize the time and cost overrun by establishing a framework?

1.6 Significance of the Study

From a policy implementation perspecév The significance of this research fr@policy
implementation perspective is by identifying and analyzing the major causes and effects of
overruns and adopting the possible recommendations of the reseaftieemegional
government of OromiaEthiopiainvests much of its annual budgetthe implementation of
boarding school projects. As a restibardingschool project stakeholders must understand
how the schoebuilding projects are progressing in terms of costs and timelines. A
significant amount obudget can be saved and spent in the mestled construction phase

and can be completed on time if the stakeholgaaning andconstructiondivision canplan

and monitor the construction progréisshese types of projects, allowing the government and

client to benefit from these investments

From the academic point of viewOne benefit of this study might be the identification of
major causes of overruns that have a significant effect on the timely and economical
completion of school building project$he findings of this study add value to this area of
research by providing possible recommendations for these types of building projects. One of

the main reasons for this study is that by determining the effect of overruns for these types of
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projects, dsign engineers might be able to use an effective planning and management

process to control these overruns.

1.7 Scopeof the Study

1.7.1 Thematic Scope

Many reasongre responsible for the time andst overrurof building construction projects
which occur at varing rates, andheir impact on the final cost of the construction project
varies as welllt would be difficult to address all of the issues that cause overilures.
selectedcauses andonsequences dime and cosbverruns orthe boarding school projects

were addressed

1.7.2 Spatial Scope

The studyarea was focused on Ifa Boru's seven Boarding schools constructed at Yabelo,
Negele, Haramaya, Ambo, Bedele, Nedjo, and Dodola Town, in the Oromia region. The main
reason for the selected study area is based ofathdhat those projects are affected by a

asignificant amount of time and cost overruns.

1.7.3 Temporal Scope
The study was carried out from April 2022 to September 20B2.data collection process
was carried out from April tdune2022 while the data analg process was undertaken from

June tcAugust.

1.8 Limitation sof the Study

The research activity was not without its difficulties and constraints, which were experienced
during the researchrgparation.Time and financial constraints were the mdianitations of
the research. In addition to thisome stakeholdersere reluctart to provide the relevant

information.

The research is limited tiba Boru boarding schogbrojectswhich are constructed at seven
project sites. Data collection was challarggand timeconsumingdue tothe unavailability of

the project representativeblowever, the researcher attempted to collect the information
patiently byencouragingte respondentsithin the given time
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1.9 Organization of the Research
This thesis iglivided into five chapters, as follows:

Thefirst chapterof this thesis isn introductiorthatwas intended to give an overviethe
importance of time and cost overruns in construction projeittamainly covers the
background of thestudy, scopeand limitations, objectives the problem statememind the
significance of the thesiChapter 2discusses the general descriptions of cost and time
overrunsthe major causes and effects of overriaswell as a review of related literature
that has been de previously.The methodology of researcuch as the information of the
project,data collection methogdsample sizeand how the survey data was analyzed, are all

covered in Chapter 3.

Chapter 4 explains the discussion and interpretation of the gefulbe questionnaire, and

the reliability analysis of the questionnaire is also covered in this chapter. The design and
content of the questionnaire and basic information of the respondents are described in this
chapter. Chapter 5 covers the conclusiand reommendations to various stakeholders, as
well as opportunities for future research and recommendaticcandtudeshe research with

a summary of the findingand theareas for further research and recommendations.

1.10 Definitions of Important Terms

Construction Industry:is an industrythat is involved in the planning, execution and

evaluation of all types of civil works.

Construction Projectis an investment of scarce resources with a definite objective, time

horizon and geographical boundary.

Construction Managemerk: discipledevelopedrom Project Management as a result of the
growing challenge to complete projects within the allocated budget, time and assumed quality

standard.

Time overruns:Time overrun is dined as the discrepancy betweehe time required to
completea project and the time provided in an agreement or contract for delivering the
completed projeatYang & Wei, 2010)
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Cost overruns€ost overrun in a project has been defined as the differemwediethe total

cost necessary to complete the project and the estimated/budgeting cost at the time of
agreement or contra¢(dharma & Gupta, 2021{Doloi, 2013)
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CHAPTER 2 LITERATURE REVIEW

2.1 Overview

This chapter covers previous studies devoted to time and cost overrwwhstruction
projectsand provides a brief discussion of past findings. Also, the chapter reWews
reasons fortime andcost overrunstheir effects on construction projectand possible

resolution methodas found in previous studies are discussed

The construction sector in Ethiopia is influencedskyeralsmallscalebusiness visionaries
the majority of whom work in the country’'s casual econddymerous scholansave raised
concerns regarding proje¢tme and cost overruns. A few written worksinambiguously
appear as follows to clarify and keep a strategic distance femuenessSuccessful project
management is defined as meeting the project's expectations and goals heittimet and
budget constraintMurali & Kumar, 2019)

2.2 Theoretical Review

2.2.1 Overview of Project Cost and Schedule Overrun

A construction project can be considered as successful whsatigfiesthe goals and
objectives outlined in the project plahhat meanst has met its technical goals, kept to its
timetable, and spent less than it had planned. The proper management of a project depends on
the use of project management tools and procedures. Assut, effective project
management is dependent on the management tools and practices employed. Managing
resources includes controlling the people, equipment, funds, supplies, and techniques that are
utilized. While some projects are managed effectivehd efficiently, others are poorly

managed, resulting in significant delays and cost overruns (Frimpong, Y.2003).

The failure to finish projects ortime and under budget is a persistent issue that is getting
worse across the globAhmed et al. (20023taed thatconstruction project overruns are a
common occurrencéccording to Azhar (2008), cost overruns are a widespread trenis that

especially severe in developing nations.
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Cost and time overruns occur different kinds of projectfor a variety of diferent causes.
Client satisfaction could beompromisedf project costs or schedules go over budget. There
could be significant schedule slippage if the funding profile no longer matches the budgetary

cap.

The consequences are negative, particularlydéreloping nations whose wealth is largely
determined by how well they perform in building infrastructure through the construction
sector. Delays and cost overruns cripple clients, contractors, and consultants by leading to the
development of antagonistrelationships, mistrust, litigation, arbitration, cash flow issues,

and an overall atmosphere of apprehension toward one another (Ahmed et al., 2002). Despite
increases in construction expenditures, less and less work is completed as a result of delays

andcost overruns.

2.2.1.1 Definition of an Overrun

An overrun isdefined by many scholars aschange in cost or schedule from the final
estimate given when the decision to approve or proceed was made ucbingtaictionis
completedand functioning. According tdhis definition, a project is not automatically
regarded as being on time and within budget only because it was completed within the
agreeaupon price and timeline. Instead, a project is only regarded as on tinabaddet if

it is completed accordingtthe final estimate made when the project was approved, which is

normally prior to the signing of a construction conti@gatti Siemiatycki, 2015).

In the construction industry, a delay is the amount of time that passes beyond theupgreed
delivery dae for a project or the completion date indicated in a contract. It is a project that is
running behind schedule and is seen as a typical issue with building projects. For the owner, a
delay results in lost revenue because there aren't enough manufafaoiliigs and rental

space, or they have to rely on their current facilities. Delays can often result in increased
overhead expenses for the contractor due to lengthier work periods, higher material costs due

to inflation, and higher labor costs.

Cost oerrun is the difference between actual costs and permitted itostdescribed as the
amount that is greater than the sum agreed upon by the client and the contractor when the
contract was signed and represents the final, actual cost of a construojent (Abubeker

Jemal Mustefa, 2015)
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2.2.2 Managing Time, CostQuality: Three-Dimensional Approach

Time, cost, and quality are thremnstraintsthat must be met for the contract to be
completed. To compensate for changes inarestrainichangesn anothemay be required.

The contract managshouldbe aware of how any change in one restriction affects the others
and the contract risks.

Speed to Completion,
Certainty of Completion Date

Time

Fit for Purpose,

Quality, Standard Price, Life Cycle Costs,

CostCertainty

Figure 2-1 Time Cost Quality InterdependencieqBank, 2018)

2.2.3 Time Control

Identifying thecritical path is an important component of contract management. The critical
path is a sguenceof activities that add up to the quickest contract completion time
achievable. The initial steps developinga robust and realistic contract implementation plan
are dentifying the activities, their sequencing and other dependencies, and predicting

completion times.
Key factors in time control include:

1 Developing a comprehensive, practjcahd realistic schedule of key activities (this
may include key deliverables andlestones and projected contract completion date);

1 Undertaking a quality assurance check of the schedule including identifying any flaws
in logic or faulty assumptions;

1 Ensuring that the Borrower/Contract Manager and the contractor are workihg
same schedule;

1 Implementing an effective tool or system to track and monitor progress against the
schedule;

1 Ensuring early intervention when a potential or actual delay is identified
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1 Implementing appropriate action to mitigate or manage a delay aoddieg the
decision/s.

2.2.3.1 CostControl

Cost management is critical to ensure whether the contract is delivered within the contract
price. The method to cost management will be influenced by the nature of the contract. The
Contract Manager should put in plapeoper financial systems and reporting mechanisms
that track actual costs, record planned expenses, and issue warnings when costghexceed
budget. In an ideal world, the contract management system would be integrated with the

government's or project';incial management system.

2.3 Time and Cost Overrun

An overrun is a situation where a planned event actually takes longer or costs more than it
was plannedSimushi, 2017)(Assaf & Al-Hejji, 2006)referred to a delay in construction as

the time overrun either beyond the completion date specified in the contract or beyond the
date the parties agreed upon for delivery of a proj&@liba, et al., 2009used the terms
schedle delay and cost escalation to refer to time and cost overruns respectively. Time
overrun or schedule delay is defined faliba, et al., 2009)as a situation where a
construction project does not come to completion witha gtanned period. They defined

cost escalation as the increase in the amount of money required to construct a project over
and above the original budgeted amounhile the time overrun is attributed to scope
changes, delay in finalization of tender documtseand short bid submission time, lack of
commitment of project participants, poor coordination, etc., cost overrun is attributed to more

variations between quantities estimated and actually executed.

2.3.1 Time Overrun

Projects or construction activities that are not delivered to the client on time are referred to as
projects with schedule delays. As a res(issaf & Al-Hejji, 2006) defined time schedule
delays as time overruns, or goingybad the agreedpon delivery date for a project. It is
essentially a project that runs behind schedule and is a common problem in building projects
all around the world. In general, it should be understood that any change or adjustment to one
of the two \ariables will impact the other. As a result, a project with a delayed schedule will

necessitate additional funds and resources to complete.
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Construction delays are defined as time overruns that occur after the contract deadline or after
the parties' agreedpon delivery dat€Assaf & Al-Hejji, 2006) One of the most common
challenges in the construction sector is construction delays. A variety of circumstances might
cause construction projects to be delay&dmpong, et al., 2003)ighlighted the key delay

issues in Ghana as monthly payment challenges from agencies, poor contractor management,
material procurement, poor technical performances, escalation of material poitieactor
competency, par designs and estimating, and unresolved management issues rel#tiag to

site and procedural approaches have all been cited as important sources of delay in Vietham

by the Vietnamese governmghbng, et al., 2008)

2.3.2 Cost Ovearun
A budget increase, cost rise, or cost growth are all terms used to describe a cost overrun.
However, a cost overrun should be contrasteth cost escalation, which refers to the

anticipated increase in a planned cost owing to factors such as m{latice, et al., 2013)

The lack of a common definition, combined with the use of ineffective distribution models,
has resulted in erroneous cost overrun likelihood projections. A cost overrun is described by
(Flyvbjerg, et al., 2002and (Odeck, 2004)s the difference between predicted and actual
construction costs. In this case, the budget at the time of the decision to build is used as a
guide for estimating the potential overrdctual construction costs (Acv) are those that have

been accounted fat the time of project completion.

(Rowland, 1981; Hinze, et al., 199ZHinze, et al., 1992proposed an alternate definition
and reference point for determining a cost overrun, claimingttigthe difference between
the expected and actual costs.

Different countries have different cost overruns. This means that in different countries, the
same building projects result in different cost overruns. @estruns are caused by a variety

of fadors, including technical, economic, managerial, political, environmental, and project
resource issug@bdelHafeez, et al., 2016Jurthermore, these factors may be supplemented

by specific eventelated factorgPreul3, et al., 2019)

(Bordat, et al., 2004)lefined ©st overruns in construction contraets itinvolves change
orders and cl ai ms. Defining a Acl ai mo as t he

negotiated or litigatedJahren & Ashe, 1990@jlentified two kinds of rates:

MSc Thesis Pagel6



Assessment of Time and Cost Overrun on Building Projects: A Case Study on Ifa Boru
Boarding School Projects

A The cost overrun ffemricein cosy kpdsiive orinesgativenbetwaere r ¢ e n

the final contract cost and the contract award amount,

A The change order rate, which is the ratio

theaward amount.

The dfinal amount 0 ofvthesconttaetfinclondangl chaange ortlenseandt o s t
outstanding claims and the dollar award amount is the dollar value at which the contract was
awardedChange orders are fAan indication that s
gone asp | a n fRewland, 1981)and are associated with contract alterations such as

additions, deletions, onodifications to the contract.

In project management, the point of undertaking control is to guarantee the activities to

complete on schedulmsidethefinancial plan and accomplish other task targets.

Various studies have explored the causkeproject cost overrun oa construction project.

(Kaming, et al., 1997Wwho contemplated 31 construction projects in Indonesia, found that
from a contractorod6s perspective, cost overru
takeoff, increment in material expenseand cost increment because of environmental
restrictiors or limitations. (Long, et al., 2008)anked the three top causes for cost overruns in
Vietnam as a material cost increment because of inflation, inaccurate quantity,takeloff

work cost increment because of natural limitasiqKaliba, et al., 2009¢onclude that cost
heightening (escalation) of construction projects in Zarnbmought about by components,

for example, increase climate, scope changes, environmental security and mitigatipn costs

schedule delasy strikes, technical challengesnd inflation.

2.4 Empirical Review

2.4.1 Causesof Time and Costoverrun

The delays in building construction projects in Gharexe investigated by Fugar et al. in
2010. According to the study32 delays were foundsing literature reviews and semi
structured interviews. The most significant delays were determined by ranking these delays'
causes using a questionnaire survey. 130 people filled out the questionnaire, including 39

contractors, 37 clients, and 54 cornants.
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By using a relative relevance measure, the most significant delay factors and cause groups
were ranked. Nine primary categories, including material, labor, equipment, financing,
environmental changes, government actions, contractual relationshgpscheduling and
controlling techniques, were used to classify the delay factors. The most significant delay
factor was the financial group, followed by the material group and, in that order, the

scheduling and controlling groups.

The findingsof his stug revealed that the top ten factors that contributed to delays included:
a delay in honoring certificates, underestimating project costs and complexity, difficulty
obtaining bank credit, poor supervision, underestimating the time required for contractors t
complete projects, a shortage of materials, poor professional management, fluctuating prices

and rising material costs, and poor site management.

Abdo (2006)studied52 public building projects built by local contractors between 1995 and
2005 to learn more abothe delays and their effects in Ethiopia. Data on delays were
gathered by a questionnaire survey, and the mean score technique was utilized to examine 62

repliesfrom contractors, consultants, public owners, and construction professionals.

He divided the 80 potential reasons for delays into six categories, including gdesign
management, construction, finance, code, and foragurerelated reasons for delays.
Desgn-related delays were the most frequent among these kinds of delays, followed by
managementelated delays. He ultimately pinpointed ten major reasons for delays in
Ethiopian public building construction projects, including a lack of materials on theethark
late material deliveries, delayed contractor payments, unrealistic performance schedules,
changes in subsurface conditions, client financial constraints, unfavorable weather conditions,

a lack of emphasis on planning, and variations in material and paizes.

Endale Mamuye (2016) analyxthe reasons for the delay in the Addis 40/60 saving housing
project. According to him, the following factors contribute to project time overruns:
inadequate site management, poor planning and scheduling of thet,dedge design review

and approval, slowness in the decisibaking process, late material supply, financial
difficulties faced by the contractor, electric supply, water supply issues, equipment shortages,

and delayed payments to contractors.

Robel Assed (2015) claims that the primary reasons for the Addis Ababa light rail transit

construction project's delay are financial issues, managerial issues, and contractor capability.
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He added that the main reasons cited by the participants includeebfrghly issues,
incomplete designs, integration with the city master plan, problems with demolishing or
relocating public utility crossings, and delays in material delivery on site, site handover,
decisionmaking, and external work due to public agencies.

According to Manavazhia and Adhikarib's study from 2002, cost overruns in building
projects in poor nations frequently result from delays in the supply of materials and
equipment to construction sites. It was discovered that these delays only had an average
effect on project costs of 0.5% of the total estimated cost of the projects (Abubeker Jemal
Mustefa,2015).

According to Endale Mamuy (2015), the effects of principal reasonshe delay in the
40/60 housing project were time overrun and cost overrun tolitkiet and the contractor.

The Addis Ababa light rail delay has resulted in time overruns, cost overruns, a loss of
political and economic value for the project, and multiple arbitrations between the contracting
parties.

Motaleb & Kishk (2010) have investigaed the causes and effects of construction project
delays in the UAE. The conducteda questionnaire survey that investigated 42 potential
delay factorsThe results of their studiegsvealedhat change orderandfinancial and other
clientrelated factos are the most significant causes of dellagequires therainingof clients
and their representativesnd also project teams$o reduce the effects of time and cost
overrungMotaleb & Kishk, 2010)

Construction delays are inevitable in almost all projects due to a lack of communication
between contractors, subcontractors, landowners, or other factors. Accorditzdadla &
Hussien, 2002)the reasonfor schedule delayand cost overruns can be divided into eight

categories.

Daniel W M Chan and Kumaraswan($997) surveyed to establish and rank the relative
significance of the major factors driving building delays in Hong Kong. They studied and
ranked the causes of congtion delays based on the roles of the parties involved in the
construction and the types of construction projects. According to their findings, the following
factors contribute to construction delays: "poor site management and supervision,”

"unforeseen grund conditions,” "low speed of decision making including all project teams,"

MSc Thesis Pagel9



Assessment of Time and Cost Overrun on Building Projects: A Case Study on Ifa Boru
Boarding School Projects

“client-initiated variants," and "required variations of work®aniel W M Chan and

Kumaraswamy, 1997)

Sunday J. Odediraf2012)investigated thedctors that contribute to time and cost overruns

of construction projects and as well as their impact on project performance in Nigeria. Major
cost overrun factors are the risetle cost of construction materials, improper estimation of
materials and pject cost underestimatiomhile the most significant factors of time overrun
include unexpected site condit®nncrease in project scope, lack of timely progress payment
and inadequate plannirf§unday J. Odediran, 2012)hetime and cost overruns do not only
affect diverse industries but also affect both public and private projects. They also affect

small and large projects, but large projects are reportedly the worst affected

Based on the review of previouwsorks of literatire a total of140 causes of timand cost

overrunswere identified angrouped into 2 categoriess shown inTable2-1.

Table 2-1 List of Factors Contributing to Time and Cost Overruns

Category ID Causes
Al Poor performance and inadequate experience
contractors

Improper planning and scheduling result in a p
judgment of time andesources
A3 | Delay in mobilization
A4 | Inappropriate construction methods
A5 | Poor site management
A6 | Shortage of materials on the site
A7 Une_thical behaviors used to achieve a high leve
profit
A8 | Wastage of materials on site
A Causes [ A9 [ Impropermethod of competition in procurement
goerlf;fci(s?s A10 | Inadequate tender pricing
All | Frequent change of ssdmntractors

Depend on the site engineers to bear the w
Al12 o :
responsibility orsite
A13 | Poor project management skill
AldLack of cegparienrcaact or 6s
A15 | Financial difficulties faced by contractors
A16 | Bad relation between management and labor
A17 | Errors during constructions
A18 | Contractual claims such as an extension of time
A19 | Incompetent subcontractors
A20 | Unsuitableconstruction equipment

A2
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A21 | Improper construction methods
Inaccurate guantity takeff and guantity
A22 o
underestimation
A23 | Poor financial control on site
A24 | Unqualified work
A25 | Shortage of site workers
B1 | Lack ofexperience of the client in the construction
B2 | Contract modifications
B3 | Degree of interference of the client
B4 | Delayed disbursing of payments
B5 | Additional works required by the client
B6 | High quality of work required by the client
B7 | Poorcontract management
B8 | Poor communication & coordination with contractors
B9 Lack of finangal control and payment arrangemsg

skills
B Causes — .
Related to B10 | Owner has no priority/ urgency to complete the proje

Clients B11 | Unrealistic contract duration imposed by the owner
B12 | Delays caused by the owner and his/her agent
B13 | Financial problems faced by clients

B14 The practice of assigning the contract to the loy
bidder

B15 | Lack of communication with the consultant

B16 | Changes in client requirements

B17 | Remeasurement of provisional sum

B18 | Improper and poor project feasibility study

B19 | Poor procurement method for contractor selection
B20 | Slow decision making

C1 | Lack of consulting experience

C2 | Dispute betweenontractor and consultant

C3 | Lack of technical skill (staff)

C4 | Delay in payment and material approval

C5 | Delay in instructing labor

C6 | Absence of consultant on site

C7 | Delay in approval of tests and poor inspection
Delay in instructing siteengineers in case of lack
understanding in construction drawings

C9 | Poor contract management

C10 | Mistakes and errors in design

C11 | Underestimate project duration

C12 | Slowdown in design preparation

C13| Delay in approval of design changes

C14 | Lack of cost plan monitoring and control

C15| Inadequate project preparations

C Causes
Related to C8
Consultants
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C16 | Incomplete design at tendering stage

C17 | Poor design and delays in design

C18| Lack of coordination in the design phase

C19 | Frequent design change

C20 Slow response (late instruction, inspection, delay,
approval)

D Causes | D1 | Global financial crisis

Related to | D2 | Design change due to market demand

Econ(_)mic D3 Material market rate (escalation, inflation,
Condition fluctuation)
E Causes E1 | Unknown geological condition
Relatedto | E2 | Bad weather condition
Environmental

Condition

E3 | Accidents during construction

E4 | Changes in laws and regulations

F1 | Complexity of the project

F2 | Change in the scope of tpeoject

F3 | Project location

F4 | The original contract duration is too short
F5 | Corruption

F Causes : :
Related to the F6 | Ineffective penalties for delay

F7 | Unavailability of bonus for early completion

Project 8
F8 | Type of construction contract
F9 | Type of project bidding anaward
F10 | Lack of experience in a similar project
F11 | Lack of communication between project members
F12 | Poor site safety
Gl Mista_lkes,_ inconsister_mies and ambiguities
specifications and drawings

G2 | Inadequate design team experience
G3 | Unclear specification

F?elcg?gjetg G4 Incqmplete _drawing ano_l _detailed design

Design and G5 | Project design complexities

Documentatior] Gg Inac_lequate investigations by the designer during
design phase

G7 | Poor design and delay in the design

G8 | Slow revision of drawing in case of change in design
G9 | Poor documentation and no detailed written procedul

H Causes | ., Lack of supervision by authorities regarding whether

related to project is run properly.
Government Interference and improper comments by sc
and H2 | authorities without conducting a technical investigat
Construction or supervision.
Authority H3 | Bureaucracy in government agencies
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Delay in obtaining permits and payment approvals fi
the construction authorities
Delay in Approval of Additional and Supplemente
Works Design and BOQ)
I1 | Inaccurate construction planning
I2 | Delays in decisions making

| Causes I3 | Delay in resolving disputes

Related 1o ™14 "poor manageriakill
Admlné‘stratlve I5 | Slow inspection and testing procedure used in a proj
Management I6 | Lack of high technology

Condition I7 | Lack of personnel training and management support
I8 | Inadequate review
19 | Delay in payment
J1 | Poor procurement prograof material
J2 | Delay of material delivery and late ordering to site
L Causes | "1
Related to g - -
Materials J5 | Change in material prices
J6 | Shortage of construction materials required
Changes inspecifications and material types duri
construction
K1 | Shortage of manpower (skilled and unskilled labor)
K2 | Poor productivity of labor
K3|Shortages of contactor 6:¢
K4 | The low-level skill of manpower
K Causes Lack of technical prof

Related to organization
Labor and K6 | Lack of experience of staff on the contractor side

Equipment | K7 | Labor strikes by the contractor workforce
K8 | Lack of maintenance for equipment

K9 | Equipment availability anéhilure

K10 | Low efficiency of the machinery

K11 | Late delivery of equipment to sites

L1 | High cost of machineries

L2 | Fluctuation in the price of raw materials
L3 | Unforeseen site condition

L4 | Shortage of sitavorkers

L Causes ™ 57 Delay in material procurement

H4

REe)l?et?:afo L6 | Unpredictable weather condition
Factors L7 | Poor labor productivity

L8 | Unskilled labor

L9 | Equipment failure
L10 | Labour absenteeism
L11 | High cost of labour

MSc Thesis Page23



Assessment of Time and Cost Overrun on Building Projects: A Case Study on Ifa Boru
Boarding School Projects

L12 | Fluctuation of prices of materials

L13 | Acceleration

L14 | Price escalation

L15 | Slow information flow between parties

2.4.2 CausesRelatedto Contractors

2.4.2.1 Poor Performance andinadequate Experienceof Contractors

(Majid & McCaffer, 1998)Consideredhe factors of a lack of contractual worker experience

as a promoter of delays. Insufficient contractor labor experience is one of the factors that
contribute to construction project delgy®ng, et al., 2008)A part of thedelayed projects in

the constructiosectoris encountering a challenge during the construction stage. Despite this,
the contractual worker was unable to resolve the problem promptly due to a lack of
knowledge. Because of the difficulty, a piece of the kmsr completely halted during the
contractor's procedure of identifying a solution. After the problem was understood, the work

continued, but the timeline expired. Finally, the entire project will be delayed.

2.4.2.2 Improper planning and scheduling result in a par judgment of time and
resources

The stakeholders involved in the construction sector plan and prepare a schedule of each

activity to control whether they are progressing as per the schedule dPlaiming and

scheduling of works should be dobeforethe construction phase of any project.

2.4.2.3 Inaccurate Time Estimate

According to(Long, et al., 2008)the variables of erroneous time estimating contribute to the
reasons for construction project delays. Time gauges are importaniseethey contribute to

other method®f project management and organizationwfong time estimation method

might lead to project delays. The contractor does not allow time for various common issues
that arise frequently during the construction stagehsas equipment breakdowns, missed
conveyances due to supplies, disasters and crises, and so on. As a result of this issue, the real

time will run out before the estimated time, and the entire project may be delayed.

2.4.2.4 Inaccurate Cost Estimate
According to (Long, et al., 2008)there are parts of offase expense assemst that
contribute to building project delays. Construction estimating errors can be extremely costly

and humiliating. Wrong estimations from contract drawingsingl incorrect units of
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measurenent material improperly valued, and the most wealbwn number juggling mix
ups are all examples of dfiase cost gaugeContractor in view of inaccurate cost estimation
for that specific work at some point. Finally;edimation time will cause a piece of the work
to be delayed, and it will also cause the complete assignment to be delayed.

2.4.2.5 Poor Site Management and Supervision

(Odeh & Battaineh, 2002)onsidered factors such as poor site adstration and monitoring

as contributors to delay¢Daniel W M Chan and Kumaraswamy, 199@dgntified poor

project members/staff and oversight as contributing factors to delays. In the construction
sector, a component of thegfect team lacks management and supervision due to colleagues
that lack experience and aptitude, such as recent graduates. When they are confronted with a
problem, they have no notioof how to solve it. A portion of the supervisors did not
participate wih their colleaguge due to a lack of communication. Finally, because the

problem cannot be resolved fast, the entire task will be delayed.

2.4.3 CausesRelatedto Clients

2.4.3.1 Degree ofinterference of the Client

(Long, et al., 2008)investigated the aspects of client impedance that contribute to

construction project delays. A portion of the client instructs contractual workers to perform
extra work, while another portion of the task is unable to progress and will be delayed

immediatey.

2.4.3.2 Lack of Experience of Client in Construction

According to (Koushki, et al., 2005)the absence of customer contactsconstruction
projects has a significant impact on the readonglelays. Aportion of the project's dela

was caused by the client's lack of experience, particularly among new developers. Customers
are frequently confronted with an issue and have no idea how to understand it quickly owing
to a lack of understanding. Aogion of the work couldn't progress vié the customer was
figuring out the best way to solve the problem. Finally, due to a specific job delay, the entire

project is delayed.

2.4.4 Additional work required by the client
The variables of progressrangethat contribute to delays, according(@deh & Battaineh,
2002) During the construction timgame the customer frequently changes the plan, which

has an impact on the overall project delay. It is based on the fact that the contractor will not
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be able to complete theork until the engineer issues the most recent drawing. As a result,

completing the contract within the agreggion time range is impossible.

2.4.4.1 CausedRelatedto Consultants

2.4.4.2 Inadequate Consultant Experience

According to(Long, et al.,2008) insufficient consultant expertise is one of the reasons that
contributes to delays. Many specialists in the buildprgject work without any prior
experience. Aside from that, there are a variety of reasons for an inexperienced expert,
including different site conditions, mismanagement and maladministration, site access limits,

and a defective design and specification

2.4.4.3 Poor Design and Delay in Design
As mentioned byOgunlana, et al., 1996poor design and structural delays are factors that
contribute to building project delays. It is because in a projegbdfor design is encountered,

the project will be destroyed and redone.

2.4.4.4 Incomplete Drawing and Detail Design

The factors of fragmentedtawing and detagld plan were identified byiLong, et al., 2008xs
supporters of delaygOgunlana, et al., 19963onsidered the factors that contribute to
building project delays, such as inadatg drawings and deted plans. During construction,

the contractor is working, but the drawings are jumbled, and none of the details are visible.
He couldn't continue working because of the problem, thus the project had to be put on hold
until an expercould provide additional information on that specific drawing. Because work
cannot advance without detailed drawings, it will affect that specific work's delay and

deferment, as well as the overall project's delay.

2.4.4.5 Causes Related to th€roject

The origiral contract term was too short. Legal disagreements between parties, a faulty
definition of significant completion, ineffective delay fines, the type of construction contract
(turnkey or construction only), and the type of project offered and awardedtiatiego

lowest bidder).

2.4.4.6 Causes Related to Design and Documentation
Mistakes and inconsistencies in plan documents, ambiguous and insufficient details in

drawings, project plan complexity, insufficient data collection and anabefisre design,
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configurdion engineer's misunderstanding of client's requirements, mistakessistency,

and ambiguities in specification, and lack of use of advanced engindesiyn software.

2.4.4.7 Causes Related td/aterial s

Lack of constructionrmaterials in the markethanges in materiaypes and standards during
construction, material conveyance delays, and harrartangedmaterials when they are
critically necessaryDue to the availability of numerous materials, there was a del#yein
selection of appropriatbuilding components and iarganizing the correspondirfgpishing

materials.

2.4.4.8 Causes Related tc.abor and Equipment
Labor shortages, unqualified workers, labor nationality, low labor productivity, and personal

conflicts among workerare some of the labaelaed delays.

2.5 Effect of Time and Cost Overruns

2.5.1 Effects of Time Overruns

In terms of construction in #lisposed connections, schedule delaysoinstructionprojects

have a detrimental impact on clients, contractors, and consultants. The consequénues of
overruns are the results that occur when the causes of the overruns are not identified and
effectively addressed. Thatudy (Pourrostam & Ismail, 20110ecognizes and positions the
following effects of construction delays: stooverruns, disputes, mistervention, litigation,

arbitration, castilow concerns, and outright abandonment of tasks.

These revelations are being madgetherwith various investigations, afone by (Aibinu,
2002)and(Motaleb & Kishk, 2010) According to(Manavazhi & Adhikari, 2002)delays in
the delivery of materials and equipment to building sites are frequently a contributing factor

in cost overruns in dewabing-country construction projects.

2.5.2 Effects of Cost Overruns

When a construction project's cost overrun occurs, the consequences are known as impacts.
According to(Nega, 2008)cost overruns have significant consequencesdgrmlartners and

the construction industry as a whole. To the client, cost overruns imply additional expenses
beyond those initially agreed upon, resulting in lower levels of profitability. The additional
charges are passed on to the end client as highial or rent fees or costs.
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According to experts, cost overrun implies a lack of ability to communicate a cash incentive,
which could tarnish their reputations and cause clients to lose faith in them. If the contractor
is to blame, it implies a loss of befit and slander that could jeopardize their chances of
receiving future jobs. Cost overruns could result in project abandonment and a decline in
construction activities, as well as a bad reputation and a failure to ensure it at higher costs due
to increasd risks. To the business as a whole, cost overruns could result in project
abandonment and a decline in construction activity, poor standingrandbility to ensure

it at higher costs due to increased risks.

The investigation ofNega, 2008)lso identified the following as significant cost overrun
impacts: delays during construction, supplementary agreemenrtd, discouragng
investment; public clients will invest less in project construction, resulting in fewer projects
in the future; additional cost/expense, Budget deficit creates an adversarial relationship
between project participants. The consultant's reputation is damidgedntractor will lose
money due to neoompletion; project owners will consider the consultardompetent.
Significant experience with consultant oversight and agreement with the organization
Installments to contractors are being delayed. The contractor will be harmed by the client's
budget shortfall; loss of user benefits that would have beeaivestif the project had been
completed on time. Budget constraints will affect the contradtahle 2-2 presents 28

identified effects of overrun

Table 2-2 Effects of time and cost overruns

ID Effects for Overrun

EF1 Disputes among the parties

EF2 Arbitration

EF3 Litigation

EF4 Abandonment

EF5 Increase in project costs

EF6 Increases market risk

EF7 Overall efficiency decreases

EF8 Decreasing customer's faith and trust
EF9 Increases stress on the overall team

EF10 Negative social impact
EF11 Poor quality of work
EF12 Require Additional Agreement

EF13 Dissatisfaction of the client and/or enders
EF14 Negative attitude toward the construction industry by
society
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Reduce the contribution of the construction industry

EF15 the national economic growth
Prevent the planned property and service produc
EF16
growth rate
EF17 Erode the mutual trust and respect among
stakeholders and weakens the construatidastry
EF18 Distorts fair and equitable resource distribution
EF19 Discourages the investment in school projects

EF20 Creates frustration for stakeholders
Creates a skeptical outlook on an appraisal of other

EF21 construction projects

EE22 Poursmoney unnecessaril_y into the project at hand aj
expense of other new projects

EF23 High cost of supervision and contract administration

consultants
EF24 Delayed payments to contractors
EF25 Additional cost/expense on the user rental/lease/cost
Budget shortfall adversarial relationship betwse
EF26 h :
participants of the project
EF27 Loss of profit for norcompletion to the contractor

The contractor will suffer from a budget shortfall of {
EF28 client

2.6 Resolution (Mitigation) Methods for Minimizing Time and Cost Overrun

The researchers discovered a few techniques for controlling building costs or overcoming
cost overrun difficulties in their investigation. Proper Project Costing and Finarikaigha,

et al.,2009)indicated that delays in payments may occur due to complex financial cycles in
client organizations, and the researchers have their own opinion on how to effectively address
the difficulties. Contractors would face financial difficulties if paymh was delayed,

delaying the completion of surrounding works.

According to(Ashworth, 2004) one of the client's requirements for a building project is an
appraisal of the expected cost. Proper cost control is important bataefiects the overall

trend toward greater cesffectiveness and ensures building costs not only in terms of initial
prices but also in terms of life cycle costs and total cost evaluation. Contractors, consultants,
and clients should ensure that thegve the right people with the right qualifications to
manage their projects effectively, according(kaliba, et al., 2009)It is preferable if the
construction manager has experience and skills in project or constructir@myenaent, and

the first cost estimates should be as accurate as fed&Sliglets can examine and choose the
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necessary finances for completing the project, and they can be made available as needed,

thanks to the accuracy of the cost estimate.

According to(Nega, 2008)the sole concern about the work wascompletethe project
successfully. To maintain a strategic distance from consecutive changes, guard against
fragmented scope identification. Also, avoid joining works that @ut of scope to avoid
unnecessary workPeeters & Madauss, 2008¢vised a method for avoiding cost overruns.

Any improvement project must include a risk assessment. As a result, the project manager
should have performed aski management function to identify and mitigate the project's
hazardsThe goal of risk management is to reduce any risk that could result in the project's
requirements not being met, and they also stated that once the cost target has been
determined, itg followed by selecting an appropriate contract model with procedures to link

the initial estimate to the final price.

According to Nega, the study's weakness is that it only looks at cost overruns in public

building construction projects, although coseouns increase project time overruns.

Another previous study has limitations in that it is limited to construction projects carried out

by one side of the contractor and there are empirical data available.

(Khoiry, et al., 2018havecritically reviewed 47 journals that studied the issues of delays in
construction projects. According to the study conductedKiniry, et al., 2018)the main
criteria for minimizing delays can kmassifiedinto four, which are; managemeat time and

resourcesinterpersonal, technicaind technology.

Parties in theonstructionindustry should give due consideration to the factors contributing
to construction costand time overruns to minimize their consequencethe efficiency and
performance of construction projectsiproMng cost determination methodthe Existence

of full designand detailat every construction stagearry outan adequate site visit and
investigationbefore cost estimatiosre some of theecommendations to reduce cost and time

overruns in construction projediSunday J. Odediran, 2012)

(Peeters & Madauss, 200Bave developediifferent techniques callethe 5C approach to
avoid cost gerruns. Based on their studigeeters & Madauss, 2008)five-step approach

to help construction managers reduce cost overruns is as follows:
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Step 1: Realistic Cost Estimation.
Step 2: Consideratiorf the Life Cycle Cost (LC).
Step 3: An Appropriate Contractual Framework.

Step 4: Cost Control and Risk Management During the Project Phase.

= = =2 =4 -

Step 5: A CommunicatieGManaged Insurance Approach.

The first three steps need to be considered carefully before signing the contract, but also risk
management and reporting (essential for proper insurance management) have to be built into
the contractual conditions well in advaneeters & Madauss, 20083 review of prevous

works indicats that 15 methods ar@entified as the mitigation measures to overcome the

challenges of time and cost overruns in school building construction projects.

Table 2-3 Resolution Methods of Overrun

ID Resolution Methods of Overrun

RE1 | Planning and developing a project master program
Managing and completing the design stage before
RE3 | construction

RE4 | Procurement management

RE7 | Setting a cleascope

RE8 | Developing a risk management plan

RE16 | Monitoring the progress and deliverables

RE2 | Implementing clear project processes and procedure:
RE5 | Using appropriate software

RE6 | Setting a realistic project cost and time

RE9 | Briefing the project tahe concerned body
Making a construction plan and developing a
RE10 | methodology

RE11 | Value engineering and cestitting

RE12 | Up-scaling marketplace

RE13 | Allotting time for the tender stage

RE14 | Having a team responsibility matrix
RE15 | Train clientsconsultants, and contractors

2.7 Research Gaps

As is pointed out in the previous section of this paper, very few studies have been conducted

to determine the effect that the cost and time overruns of school building projects have on the
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overall construgon industry.One of the main reasons for this study is that by determining

the causes aneffects of overruns for these types of projectakeholdersnight be able to

use an effective planning and management process to control these overruns. Cateses rel

to government and construction authority are not addressed by previous researchers, this
research however incorporates government and construction authorities as to the main causes

of the time and cost overruns.

Methodological gap Most research condtted earlier have not taken into account the
relationshipbetween time and cost overruns and the factors that influence them. Therefore, a
regression analysis was used in this study to formulate the relationship between time and cost

overruns and their fluencingfactors.

Knowledge gap: The majority of earlier research did not sufficiently examinéathters

causing cost overruns of building projects in Ethiopia, leaving a gap in our understanding of
these issuesThe paper therefore holistically assessed and grouped those factors impacting
overruns and examined the impact of those factors on construction projects in Ifa Boru

boarding school projects

2.8 Conceptual FrameworkRoad Map of the Study

Independent variables for time Overrun Dependent variables (time overrun)

- Contractor related tdors

- Client related factors

- Consultant related factors

- Economic condition

- Environmental condition

- Project related factors

- Design and documentation

- Government and construction authority
- Management and administrative condition
- Materials related factors

- Labor and equipment

Project Schedule

Performance
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Figure 2-2 Conceptual model of determinants othe project time Overrun

Independent variables for cost overrun Dependent variables (cost overrun)

- Contractor related factors

- Client related factors

- Consultant related factors

- Economic condition

- Environmental condition

- Project related factors

- Design and documentation

- Government and construction authority
- Management and administrative condition
- Materials related factors

- Labor and equipment

Project Cost

Performance

Figure 2-3 Conceptual model of determinants othe project costoverrun
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CHAPTER 3 RESEARCH METHODS

3.1 Introduction

This chapterdiscusse the researchmethodologies adopted tmentify various issues
associatedwith time and cost overruns in a construction project. With the selection of
participants for a questimaire survey and the discussion of case study selection, the
rationale for the adoption of various research methodologies is offered. This section outlines
each step that was taken to accomplish the goals that were specified for this study. The
methods usd, as well as how and where pertinent data for the study was acquired, are
addressed. Additionally, the research tools used andataecollection and analysis methods

are presented.

3.2 The Study Area

The study areawas focused on Ifa Borus seven Boarding schools constructed at Yabelo,
Negele, Haamaya, Ambo, Bedele, Ndjo, and Dodola Town, irthe Oromia region. The

main reason for the selected study area is based on the fact that those projects are affected by
a significant amount of time and costerrurs. The project variation rangefsom (47.4% for

the Yabello BS project to 113.90% for the Haromaya boarding school project) of the original
contract valueand the revised completion date of the project was faumgenths which was

expected to be completed in seven months.

3.3 ResearchDesign

The term "research design" refers to the organization or plan of a scientific investigation;
designing a research study ergaiteating a strategy or plan that will direct dg&thering
and analysis (Poilt and Hungler, 1985).

This research consists dfix phases; the first one is thierature review, problem
identification,andcategorization of overrun factgmnd effects to meet the objectives of the
study.The second phas# the research includedentifying the population and sapie size
determinationThe third phase of the researchhe design of the questionnaire apboting.

The fourth phase of the research includata analysidy different softwargeandthe fifth
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phase of the study encompassesdiscussion and presentationrekuls. In this phasgthe
result of the desk study and questionnaires is discussed. The last phase of the research

includes the conclusions and recommendatidi®e research design pr@secarried out in
this study is summarized as shown in

Figure3-1.

Literature Review, Problem
Identification, Categorationof Overrun

Factors and Effects

v

Identifying Population and Sample

Size Determination

\ 4

Questionnaire Design and Piloting

!

[ DataCollection and Interview }

A\ 4
Data Analysis by Microsoft
Excel and SPS V26

:

Interpretation and Discussion ¢

Results

v

Conclusionand Recommendatiorq

Figure 3-1 Research Design
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3.4 ResearchApproach

The procedurechosen by the researcherdollect, evaluate, and interpret data is known as a
researchapproach There are three types of reseaapiproachesquantitative qualitative and

mixed.

Researchers believed that biases inherent in aeaynoethod could cancel out or neutralize

the biases of other methods (Creswell, 2003), despite the fact that all methods have their
limitations. This suggests that a mixed methods design is useful to capture the best aspects of
both quantitative and qualttee approaches. Consequently, a mixed research approach was

adopted to carry out this study.

3.4.1 Quantitative Research Approach

This method was used to respond to inquiries regarding the key elements that most
significantly affected cost and schedule overrdts method of inquiry was census design,
which uses data from the entire population to produce a quantitative or numerical depiction of

trends, attitudes, or opinions in a population.

Project cost and time overrun were utilized as dependent variablestlarddeterminants

were employed as independent variables in a census design using a structured questionnaire
with both closedand operended questions to better understand the effects of one variable
on the other. By reducing subijectivity, this quaiw research strategy produces more
objective results. The quantitative approach, however, is restricted to solely in the

guestionnairespecified outcomes. As a result, it has a poor knowledge of the context.

3.4.2 Qualitative Research Approach

A less organizecind more flexible qualitative method was also employed to gather extra
information beyond what was provided in the questionnaire and to reduce the limitations
noted in the quantitative approach. This method was used to interview a limited group of
responénts who had more expertise working on building projects. Additionally, a study of
the contract documents for a few building projects was conducted. However, because only a
small number of participants were included in this methodology, it is difficuleteralize

findings to a broad group.
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