ADDIS COLLEGE SCHOOL OF GRADUATE STUDIES
Department of Construction Technology and Management

Investigating Causes of Delay in Ethiopian Dry Port
Construction Projects

(A Case Study on Ethiopian shipping & Logistics Dry Port
Construction Projects)

By — Tesfaye Hagos
Advisor — Dr. Messeret Gtenet

This Thesis Submitted to
The School of Graduate Studies in Addis College,

Presented in Partial Fulfillment of the Requirements for Degree of Master of

Science in Construction Technology and Management

Addis College
Addis Ababa, Ethiopia
May, 2024



Thesis Approval Form

This is to certify that the thesis prepared by TesfayeHagos, entitled: Investigating Causes of
delay in Ethiopian Dry Port construction projects (A Case Study on Ethiopian shipping &
Logistics Dry Port construction projects). And submitted in partial fulfillment of the
requirements for the degree of Master of Sciences (in construction technology and management)
complies with the regulations of the Collage and meets the accepted standards with respect to
originality and quality.

Signed by the Examining Committee:

Examiner: - Signature: - Date: -
Examiner: - Signature: - Date: -
Advisor: - Dr. Messeret Gtenet ~ Signature : - Date: -

College Chair Person



Table of Contents

LISE OF TADIE ...ttt b et b e bbbttt n bbb nne e [
S 0 T SRR ii
=Tl FoT 2 o]0 DTSSR S TSP PR P TP URPRO ii
ENUOISEMENT ... e et h bbb et b bbbt n e bt b n e b Y%
AADSTFACT ...t bbb R b bR e bbb bt b et n s %
LISt OF ADDIEVIALIONS ......eiiiieeeeec bbb et b e n e bbb Vi
CHAPTER ONE — INTRODUCTION ...ttt sttt st be et ne e e e anbeesene s 1
1.1 ReSEArch BACKGIOUNT ......ccuiiiiiiiiiiieite ittt b bbbttt b bbbt nn e 1
1.2 Statement Of the ProDIBMI ..ot 2
1.3 ODJECtIVE OF the STUY .....veeeiieicece e r e e be e ae e sreeeeenes 3

1.3.1 GENEIAl ODJECHIVE .....eeeieeie ettt et e st e e e e b e e s teesteeseesteebeaneesreenneanes 3

1.3.2 SPECITIC ODJECLIVES ...ttt bbb bbbttt ettt ettt n s 3
1.4 RESEAICN QUESTIONS ... ..cviiitieitie et etee ettt et et e et e e st e et e e ebe e e beesbteeabeesteeesbeesbeeeabeesaseesbeesreeenbeeareeenreeans 3
1.5 Significance Of the STUAY ..........ooe it sre e enes 3
1.6 SCOPE OF TNE STUAY ...ttt bbbttt b bbbt ne s 4
1.7 LImiItation OF the STUAY .......coeiiiiieiee bbb bbbt 4
1.8 Organization Of the PAPET ........vcceee ettt nre e 4
1.9 DefiNITION OF TOIMIS. ...c.ui ittt bbbttt et bbb bbb ne e 4
CHAPTER TWO- LITRATURE REVIEW ...t 6
2.1 INEFOAUCTION ...tttk bbbtk b et b bt e st b bbb b eb b e ens 6
2.2 CONSLIUCTION DRIAY ... bbbttt b e bbbttt 7
2.3 Causes Of CONSIIUCTION DEIAY.........ciiiiiieieiie bbb 10
2.4 Challenges of Construction Project in EthIOPIA..........ccooiviiieiiiciic e 16
2.5 Causes of Construction Delay in EtNIOPIA .........ccocoiiiiiiiiiiiie e 18
2.6 Delay Factors iN CONSIIUCTION .........couiiiieieite ittt bbb 19

2.6.1 Client-Related FActors 0f DEIAY.........c.ciuiiiiiiiiiiiie e 19

2.6.2 Contractor-Related Factors 0F DElay..........ccuoiviiiieiie i 20

2.6.3 Consultant-Related FActors 0f DEIAY ...........ccocoiiiiiiiiiieiec e 20



2.6.4 External Factors Related Delay..........cccucueiieiiiie i 20

2.7 Effects of CONSIIUCTION DEIAYS ........cciiiiieieieieerc e 21
2.8 Minimizing Adverse ConsequenCes OF DEIAY ..........ccccuiiiiiiiieieieiee e 22
2.9 Conceptual FrameWOrK DEIAY ..........ccouiiieiiiii et sre e anes 23
CHAPTER THREE - RESEARCH METHODOLOGY .....cciiiiiiiieiieeiee et 24
3.0 INEFOUUCTION ...ttt bbb bbbt e bt e bbbt bbbt 24
TN (oo L (o I TS [ | SRS 24
3.2 Types and SOUICES OF DALA ........cccueiuiiieiieie e e st et e e e et e e e e s reesraenneenes 25
3.3 Target POPUIALION ... bbbttt b bbbt 25
3.4 Sample Size and SaMPIING TECANIQUE......c..eiviiieecic et ee s 25
3.5 Data Collection INStruMENtS/TOOIS ........cviuiiieiiiieeiee e 26
3.6 Methods OF Data ANGIYSIS.......cc.oiiiiiieieieieie bbbttt 26
3.7 The Kendall coefficient of concordance ANAIYSIS .........cooveiiiiiiineiieseee e 27
3.8 Reliability TSt RESUIL........ecieieieie et et te et e e sraenneanes 28
3.9 EthiCal CONSIUBIALION........c.viieeiitisieiiceii ettt bbbt e bbbt 28
CHAPTER FOUR: DATA PRESENTATION, ANALYSIS AND INTERPRETATION .......ccevnnee. 29
AL INEFOTUCTION ...ttt bbbt b bbbt b bbb bt bt b st 29
4.2 SUIVEY RESPONSES ...ttt sttt ettt et b etk e b e s bttt e b b e e b e e bt e e bt e bt e s e be et s e b e e e e e 29
4.3 Demographic Characteristics of the RESPONAENTS ..........ccoviiiiiiiiir e, 30

I (TS o Yo g0 (=T ) SR 1= g L= SRS 30

4.3.2 RESPONUENTS AR ...ttt b bbbt s s e bbbt bbb e bt et et e bt bt bt bt et e 31

4.3.3 Respondents Education BaCKgroUNQ .............ooeiiiiriiiniiieee e 31

4.3.4 Respondents by fields Of STUTIES ........cceiiiiiiiiccceece e 32

4.3.5 ReSPONUENES EXPEIIEINCE .....ccuviiiie ittt e e e e te e e teenraeenes 32
4.4 Causes of Construction Project Delay ANAIYSIS ........cccuoiiiriiiiiieese e 33
4.5 Perception of the Respondents on Causes DElaYS..........ccviiuiiiieiiieiiie e 33

4.5.1 The Severity Analysis of Causes 0f Delay .........ccccooviiiiiiiiiie e 33

4.5.2 The Frequency Occurrence of Causes Of DEIAY .........ccueviiriiiiiniiiceee e, 38

4.5.3 The Importance Index of Causes Of DEIAY .........ccccoviiiiiiiiiei e, 42



4.5.4 The Significance of Grouped Causes of Delay ANalysiS. .......ccccoevveieiieiieie e 44

CHAPTER FIVE: SUMMARY, CONCLUSION AND RECOMMENDATIONS.........ccocoiiiiieee 46
5.0 INEFOAUCTION ..ottt b bt b et b bt b ene 46
0.1 SUMMIAIY ..ttt ettt e Rttt e e sttt e e bt e e b bt e e b b e e e b b e e ekt e e ekt e e e bb e e e nbe e e enbb e e nnbre e 46
5.2 CONCIUSION ...ttt bbbttt b bbbt b e bt e bt e e e e b e bbbt b et 48
5.3 RECOMIMENUALIONS. ...tttk b bbbt b e e et b et b bt 49
5.3.1 Client Related ReCOMMENUALIONS .........cviviiieiiiiiiiieese e 49
5.3.2 Consultant Related ReCOMMENUALIONS ..........coviiiiiiiiriree e 49
5.3.3 Contractors related ReCOMMENTALIONS. ........cc.oiiiiiiiieieiee e 50
RETEIENICES ...ttt bbbk btk h et b R R R Rt Rt et b bbbt e 51
APPEND X ..ttt R e Rt e he e n e e Re e e e e nne e reennee s 56
Appendix-A-1,Part 1:SUrvey QUESTIONNAITE ...........ceeiiiieieeie et re e sre e e e e nne e 56
Appendix-A-1, Part 1. Assessment of Degree of Causes of Delay ...........ccccceeeeiieiiive e, 58
Appendix A-2: INTErVIEW QUESLIONS ........couiriiiiriiiieiieiiei ettt sttt nns 61
Appendix B-1.Client,Contractor&ConsultantSeverity&FrequencyIndiCes ...........ccocoovvriiiiiinicnienen, 62
AppendiX -B.2 IMPOrtanCe INUEX .......c.ccviiieiiciiiiece ettt ra e e eneene e 71

Appendix C-1: Effects of delay on ESL Dry Port infrastructure construction projects. .............cc...... 75



List of Table

Table 1:- Causes of CoNStruCtion DEIAY ...........c.cccveiviiiiiieiiee e e 14
Table 2:- Reliability StAtiSTICS........cieiiiieiie i 28
TabIe 3:- SUNVEY REPONSES.....cviiuieiiieieeie st e e et st e et e st e st e e st este et essaesreeseesseesbeeaeaneesreenreanee e 30
Table 4:- Respondents Field of StUY ..........cooviieiiiii i 32
Table 5:- Severity Indices of Causes of Delay Identified by Client...........c.cccooovvieie i, 34
Table 6:- Severity Indices of Causes of Delay Identified by Contractor ............c.cccccvevvevvevieennenn. 35
Table 7:-Severity Indices of Causes of Delay Identified by Consultant................cccccccoevveieennn, 37
Table 8:- Frequency Occurrence of Delay Factors in Project According to Client. ..................... 39
Table 9:- Frequency Occurrence of Delay Factors According to Contractor ..............ccccceevveenene. 40
Table 10:- Frequency Occurrence of Causes of Delay According to Consultant ......................... 41
Table 11:- Importance Index of Causes of Delay.............cccoveveiieiicii i 43
Table 12:- Grouped Causes Of DEIAY ...........cocviiiiiiiece e e 44



List of Figure

Figure 1: Conceptual FrameWOTK...........cooiiiiiiiiieieee s 23
FIgure 2: RESPONAENTS AGE ..ottt bbbttt b ettt bbb e e 31
Figure 3: Respondents Educational Background...............cccooeiiiiiiiinieieee e 31
Figure 4: EXPeriences iN CONSIIUCTION ........cc.oiiitiiieieieieie sttt 32
Figure 5: Ranks of Grouped CategOriES .........couriiiririeieiie ettt 45



Declaration

This thesis represents my own original research and has not been previously submitted in any
other academic institution. It is hereby affirmed that all references and sources utilized in the

thesis have been appropriately cited.

Name: Tesfaye Hagos
Signature:
Place: Addis College

Addis College, School of Graduate Studies
Addis College of graduate student, in construction technology and
management

Date: May, 2024



Endorsement

This thesis has been submitted to Addis College of graduate studies, in construction technology and
management department for examination with my approval as a College advisor.

Advisor Name: Dr. Messeret Gtenet

Signature: Ok

.vk

Date: May, 2024




Abstract

The Ethiopian government is currently engaged in an extensive effort to improve dry port
infrastructure throughout the country. In pursuit of this goal, Ethiopian Shipping and Logistics
(ESL) emerge as the primary entity involved in nationwide dry port development. Challenges
encountered in the process of constructing dry ports encompass issues such as delays, which
have persisted as a recurring challenge for Ethiopian Shipping and Logistics (ESL). Over the past
three decades, a multitude of dry port infrastructure projects have been executed in alignment
with the government's national development agendas. A central concern related to these
undertakings revolves around the frequent and extended delays encountered. This study is chiefly
centered on exploring the factors contributing to delays in Ethiopian shipping and logistics (ESL)
Dry Port infrastructure construction endeavors. The examination identifies the principal
stakeholders (client, contractor, and consultant) directly associated with the issue of delays. A
variety of literature sources have been leveraged to identify 49 potential causes of delays in
construction projects. In order to scrutinize these factors, questionnaires and interviews have
been employed to collect pertinent data and responses to research inquiries. The data collection
encompasses both quantitative and qualitative dimensions. A total of 43 respondents, including
contractors, consultants, and client personnel involved in project implementation, were targeted
in the questionnaire. The respondents were evaluated using a 5-point Likert scale to capture their
perspectives on the causes of delays, while a 4-point Likert scale was utilized to evaluate the
frequency of these delays. In the data analysis process, Severity Index (SI), Frequency Index
(FI), and Importance Index (II) were utilized to rank the responses of stakeholders and assess the
overall implications of delay causes on the construction projects. The results suggest that project
delays are predominantly linked to client-related issues like sluggish decision-making and
impractical contract timelines, consultant-related challenges such as delayed design
modifications and approvals, as well as planning and scoping issues. Furthermore, contractor-
related factors contributing to delays include inadequate scheduling, underestimation of activity
costs and durations, deficient resource planning, and ineffective time management.
Recommendations have been put forth to key project participants, including clients, consultants,
and contractors, emphasizing the necessity of focusing efforts on project design, planning, and

scope definition within the allocated budget and timeframe.

Key words: Causes of Delays, Construction Industry, Stakeholders, Dry port and ESL
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CHAPTER ONE - INTRODUCTION

1.1 Research Background

The Dry Port infrastructure Construction Project is the initiative in the country designed to
address the challenges of physical isolation (landlocked conditions) and logistical barriers in both
local and international trade. The establishment of Dry Ports was developed to reduce the
additional expenses associated with importing and exporting goods in domestic and global
markets, particularly in relation to sea port services like demurrage, storage, and parking.

In our nation, Ethiopian Shipping and Logistics (ESL) were established as a result of the
Regulation issued by the Council of Ministers (Regulation No. 255/2011). It is entrusted with the
significant duty of providing sea transportation and logistics services to the nation's traders and
manufacturers, as well as developing dry ports and terminals in various regions of the country to
minimize demurrage, sea port services, and storage expenses.

Various dry port infrastructures are currently being developed by Ethiopian Shipping and
Logistics (ESL). These infrastructures consist of a Full Container Terminal, Empty Container
Terminal, General Cargo Container Terminal, RoRo Terminals, various Warehouses, Truck
Parking facilities, Access Roads, railway access, and Office Buildings.

However, this construction has been significantly delayed. Nevertheless, none of the construction
undertakings were finalized by the stipulated deadline. In the nation of Ethiopia, research has
highlighted that projects often experience delays due to various factors. As per Karlsson (2011),
the reasons behind project postponement include issues in the initial planning stages and project
management. Furthermore, Werku and Jha (2016) have contended that challenges faced by
contractors in securing project finances, fluctuations in materials prices, inadequate project
planning, subpar scheduling or resource management, and a shortage of proficient professionals
in the realm of construction management within the organization, are the primary causes of
delays in construction projects.

Delays incur expenses, hazards, and adverse results on the achievement of a project in relation to
the aspects of time, expenses, quality, and safety (Sunjka and Jacob, 2013). The impact of a
delay is not solely limited to the construction project; instead, it impacts the broader economy of
a nation (Divya and Ramya, 2015), thus attracting significant focuses in the economic progress

of a country.



To reduce adverse consequences of delay in the construction, the root causes must be known.
This vital and practical problem has overwhelmed my mind, investigating the Causes of
construction delay in Ethiopian Dry Port construction projects (A Case Study on
Ethiopian shipping &Logistics Dry Port infrastructure construction projects).As a consequence,
the focus of this study is to identify the causes of delay of the construction projects under
Ethiopian shipping & Logistics in order to minimize further adverse effects of delay could be

happened to the dry port development.

1.2 Statement of the Problem

Many Construction projects in both developing and developed countries often experience
significant delays and cost overruns, leading to a failure to fully realize their intended benefits or
even abandonment before or after completion(Oawale,2010). The impacts of construction project
delays extend beyond the industry itself to affect the overall Import Export related economy of
the country. Arditi et al., (1985)

Delays in infrastructure construction projects are a prevalent challenge in Ethiopia. Werku and
Jha (2016) found that approximately 91.75% of construction projects in Ethiopia experienced
delays averaging 352% of the original contractual timeline. Abdissa (2003) conducted a study on
15 completed construction projects in various regions of Ethiopia, revealing delays ranging from
20.66% to 500% of the initial contract duration.

The documents from Ethiopian Shipping and Logistics (ESL) indicated that 9(Nine) Dry Port
infrastructure Construction Projects under Ethiopian Shipping and Logistics (ESL) has delayed,
on average 231.9% of its agreed contractual time. No study has conducted to investigate the root
causes of Construction delay of these projects. As a result the purpose of this study is to
investigate the causes of construction delay of Dry Port infrastructure Construction Projects
under Ethiopian Shipping and Logistics (ESL).



1.3 Objective of the Study

1.3.1 General Objective
The main objective of this study is to investigate the main causes of construction delay in
Ethiopian Dry Port infrastructure construction projects.

1.3.2 Specific Objectives
The specific objectives are:

e To investigate Causes of construction delay to the construction projects from the
viewpoints of client, contractor and consultant;

e To examination level of severity, frequency occurrence and importance indices of the
causes of construction delay;

e To show of the degree of agreement among client, the contractor and the consultant
regarding the prioritization of causes of construction delays.

1.4 Research Questions

e What are the causes of construction delay in Ethiopian Dry Port infrastructure
construction projects? According to perceptions of client, contract and consultant?
e How the causes of construction delay to the project are severe, frequently repeated and

important to the project delay?

e To what extent the client, the contractor and the consultant agree on ranks of the causes
of construction delay?

1.5 Significance of the Study

This work has significant contribution to, provides information to project Stakeholders (client,
contractor and consultant) on the major causes of delay and help avoid time overruns. Ethiopian
Shipping and Logistics (ESL) as well as the government will be beneficial from this study by
taking action against identified causes of delay. Furthermore; this study will help other
researcher as a resource to make further research in the area. Finally, it assists in avoiding

unnecessary disputes while assuring project success and better relationship among the
Stakeholders.



1.6 Scope of the study

The study was limited only to Ethiopian Shipping and Logistics (ESL) Dry Port Construction
Projects. The study only focused in identifying the causes of construction delay of the projects
and ranking the causes of construction delay. Data for the study were collected from only three
parties: owner, contractor and consultant. This study also limited to only 49 causes of delay

specified under four major groups of causes.

1.7 Limitation of the Study

The study should be comprehended within the context of certain constraints. The extent of the
inquiry pertains solely to the Dry Port Construction Projects of Ethiopian Shipping and Logistics
(ESL). Moreover, the primary challenges encountered by the investigator during the course of
this research included the absence of sufficiently documented information on each project by the

by the organization.

1.8 Organization of the paper

This project work comprises five chapters. The initial chapter of the research encompasses the
introduction, statement of the problem, research objectives, research questions, significance of
the study, scope of the study, and limitation of the study. The subsequent chapter delves into the
review of related literature. Moving on, the third chapter is dedicated to the research design and
methodology, sources of data, target population and sampling technique, as well as tools of data
collection and method of analysis. The fourth chapter is focused on data analysis and
interpretation of the results. Finally, the last chapter encapsulates the summary of the findings,

conclusions, and recommendations of the study.

1.9 Definition of Terms

Construction Industry
e The construction includes three sectors buildings (includes residential and non-
residential), infrastructure (ports & terminals, dams, bridges, highways, railways) and
industrial(refineries, process chemical, power generation, mills and manufacturing

plants).



Dry port:
e Adry port (sometimes inland port) is an inland intermodal terminal directly connected by
road or rail to a seaport and operating as a center for the transshipment of sea cargo to

inland destinations.

Project Delay:
e Is a lag of project work or slowdown of project schedule without stopping construction
entirely but leads to time overrun either beyond the contract date or beyond the date that

the parties have agreed upon for the delivery of the project.

Construction Project Management:
e |s a professional service that uses specialized, project management techniques to oversee

the planning, design, and construction of a project, from its beginning to its end.

Project Scope:-
e Is part of project planning that involves determining and documenting a list of specific
project goals, deliverables, tasks, deadlines and costs of the project. In other words, it is
needs that have to be achieved and the work that must be done to deliver project.



CHAPTER TWO- LITRATURE REVIEW

2.1 Introduction

The construction industry is a fundamental sector that contributes significantly to the economic
development of a nation. A country's prosperity is often determined by its ability to provide
adequate infrastructure through the construction industry. This sector is characterized by its vast
size, volatility, and the substantial financial investments required. Infrastructure development is a
key element of the construction industry in emerging economies, leading to a significant portion
of the national budget being allocated to construction projects. (G.C. Temesgen and A. N.
Denamo, 2020.)

The success of a construction project is commonly defined by its timely completion, adherence
to budget constraints, high quality standards, and safety measures, all of which must meet
stakeholders' expectations. Project success is also evaluated based on its functionality,
profitability to contractors, absence of disputes, and suitability for the intended purpose. (Takim,
R., & Akintoye, A.,2002)

Inflation has been identified as a major factor contributing to cost overruns in construction
projects in Ethiopia. Additionally, delayed payments, financial challenges, contract
modifications, and various other issues have been recognized as causes of schedule delays.
Effective construction management practices are essential to mitigate cost escalations and
schedule delays in construction projects, which are universal challenges faced not only in
Ethiopia but in many countries around the world. (N. O. Negalign, 2020.)

Numerous studies have been conducted over the years to identify the root causes of delays in
construction projects across different countries and regions. While some research focuses on
delays in building projects or highways, others examine delays in construction projects
holistically. However, it has been noted that analyzing delays in construction projects is a
complex task, as highlighted in various well-established studies conducted in specific locations.
.(Adebayo F.& Mustefa A.,2021)Therefore, this review of literature will delve into the factors

contributing to delays that are deemed relevant to the current study.



2.2 Construction Delay

Construction comprises a variety of tasks with defined start and end times established during the
planning phase. Failure to execute each task according to the plan can lead to project delays,
which is a concern for project owners who seek timely completion within budget and with the

expected quality standards. Despite efforts, construction delays are a prevalent issue globally.

This scenario has garnered the attention of researchers, prompting numerous scholars to offer
varying definitions of project delays. For instance, Pickavance (2005) describes project delay as
an occurrence where activities take place later than planned, expected, or indicated in a contract,
surpassing the agreed delivery date. Similarly, Kikwasi (2012) defines it as an extended
construction period, while Lo, Fung, and Tung (2006) characterize it as a deceleration of work
without a complete halt, potentially leading to time overruns beyond contractual or agreed

project completion dates.

Moreover, Abdullah et al. (2010) further elaborates on project delay as exceeding the contract
End date or extending the project timeline to finish outstanding tasks. On a different note, Tawil
et al. (2014) and Afshari et al. (2011) view project delay as a situation where both the client and
contractor are accountable for impeding project progress, risking incomplete delivery within

agreed-upon timelines or contract terms.

Construction delays defined as the tardy conclusion of work compared to the pre specified end
date or contractual schedule, with their mitigation dependent on identifying their underlying
causes (Kang sikwei (2010)).

Keith Pickavance (2005) provided a definition of "delay" as an occurrence that occurs later than
the planned, expected, or contractually specified time, or beyond the agreed-upon delivery date

of a project by the involved parties.

In Fung I. W. H. and L. T.'s study (2006), delay is characterized as the deceleration of work
without a complete halt in construction, resulting in time overruns past the contractually agreed

date or the delivery date set by the parties involved.



(Syed M. Ahmed, S. A., Pragnya Kappagantula, and Dharam Gollapudi (2003)) categorize
delays into non-excusable, excusable with compensable, excusable without compensable, and
concurrent delays. Non-excusable delays are those for which the contractor is at fault or assumes
the risk. Excusable without compensable delays are unforeseeable factors beyond the contractor's
control and not attributable to their fault. Excusable with compensable delays involve
compensable interruptions caused by the owner's actions or inactions due to breaches of contract
obligations, while concurrent delays arise from shared responsibility between owner and
contractor. The contractor may incur damages if work completion exceeds the agreed date,
unless an extension of time is justified and the contractor complies with contract requirements
(Syed M. Ahmed, S. A., Pragnya Kappagantula, and Dharam Gollapudi (2003)).

Moreover delays are the consequence of unforeseen actions or events that dictate the necessary
time to finalize the tasks within a contract (activity delayed even within the contract) or surpass
the agreed-upon date by the involved parties for project delivery (Ramanathan et al., 2012).
Hence, project delays can manifest as either additional work days for an activity or a delayed
commencement of an activity (Yang et al., 2013).

In essence, the definitions suggest that project delays pertain to circumstances in which the
genuine progress of project operations is hindered, either by one or both parties involved and
external factors, compared to the initially established plan for completion. Consequently, a delay
is a scenario in which the agreed-upon project schedule deadline must be postponed.
Nonetheless, any delay invariably results in increased project costs.

Factors contributing to project delays can be categorized in various manners, with different
delays impacting project activities in distinct ways. Williams (2003) outlined two fundamental
categories for project delays in his research: Excusable Delay and Non-Excusable Delay.
Excusable delays can be further subcategorized into compensable and non-compensable

excusable delays. A compensable excusable delay arises from actions or inactions of the client..



In situations where the contractor faces such delays (e.g., denial of site access by the owner after
issuance of the notice to proceed), they are eligible for a time extension and compensation for the
delay. This type of delay may be unexpected but is not due to any fault on the part of the
contractor. Conversely, a non-compensable excusable delay occurs when neither the client nor
the contractor is deemed responsible. In such cases, only a time extension is granted, as there are

no grounds for compensation. Additionally, non-excusable delays are attributed to the contractor.

The client can seek remedies for losses as per the terms of the contract. Factors contributing to
this type of delay include failure to adhere to the work schedule, inability to meet owner
specifications, insufficient labor, financial constraints, delays caused by subcontractors, and
ineffective contractor management.

On the other hand, Scott (1993) classified delays into three categories: employer's responsible
delays, contractor's responsible delays, and delays for which neither party is accountable. He
explained that an employer's responsible delay would lead to variations and the failure to provide
site information.

Meanwhile, a contractor's responsible delay arises from the contractor's inability to diligently and
efficiently proceed with the project due to variations and lack of site information. Lastly, a delay
for which neither party is responsible occurs due to circumstances beyond the control of either
the contractor or the client, such as strikes, riots, extreme adverse weather conditions, force
majeure events, acts of God, losses and damages from fires and storms, and situations beyond the
contractor's control.

Moreover, Enshassi et al. (2010) and Alaghbari et al. (2007) categorized project delays into
compensable and non-compensable delays, excusable and non-excusable delays, and concurrent
delays. Compensable and non-compensable delays are typically attributed to the owner or its
agents, absolving the contractor of responsibility for the delays. Common instances of
compensable delays include issues like inadequate drawings, delayed responses from the
owner/agent, alterations in design or materials, and changes in activity sequences. In cases of
compensable delays, the contractor is entitled to both additional time and compensation
(Alaghbari et al., 2007). On the other hand, non-excusable delays arise from the actions of the
contractor, subcontractor, or suppliers, rather than the owner. Excusable delays, as described by
Levy (2006) and Kelleher (2005), are events such as illnesses or deaths among contractors,
transportation delays beyond the contractor's control, epidemics, and quarantine measures. In

such situations, the contractor either causes the delay or assumes the associated risks.
9



The responsibility for compensating delays often falls on the contractor (Alaghbari et al., 2007).
In contrast, excusable delays, also known as force majeure events, are not attributable to any
specific party.

According to Trauner et al. (2009), an excusable delay results from unforeseeable events beyond
the control of the contractor or subcontractor. Examples of excusable delays encompass war,
natural disasters, labor strikes, fires, floods, owner-initiated changes, errors and omissions,
hidden or differing site conditions, severe weather, and external agency interventions.
Contractors experiencing excusable delays are eligible for time extensions but not additional
financial compensation. The determination of excusable delays varies depending on the
contractual agreements, as noted by Enshassi et al. (2010).

Lastly, concurrent delays are often simpler to manage despite being a significant cause of project
delays. These situations involve multiple factors contributing to project delays simultaneously.
Referred to as concurrent delays (Enshassi et al., 2010, Alaghbari et al., 2007), they are

particularly impactful as they stem from various involved parties.

2.3 Causes of Construction Delay

The construction industry is characterized by its vast size, intricate nature, and substantial
requirements for capital investment. The occurrence of delays in construction projects is a
prevalent issue that poses significant challenges within the industry, often resulting in costly

disputes and strained relationships among project participants.

Research has shown that delays in construction projects vary in significance from one project to
another, with numerous studies focusing on identifying the root causes of these delays within the
public construction sector. These findings have been thoroughly examined and synthesized for
the purpose of this particular investigation.

In Nigeria, a study pinpointed 16 key factors responsible for delays and cost overruns in
construction projects. Through a detailed questionnaire survey involving contractors, consultants,
and client organizations in the country, it was revealed that issues such as financial constraints,
inadequate contract management, material shortages, inaccurate estimations, and price
fluctuations were among the primary contributors to project delays (Mansfield, N. R., Ugwu, O.
0. and Doran, T. (1994)).

10



Similarly, a comprehensive analysis conducted in Saudi Arabia highlighted 56 main causes of
delays in large building construction projects, shedding light on factors such as delays in the
approval of shop drawings, slow progress by contractors, payment delays by owners, design
alterations, financial constraints during construction, subcontractor relations, and the decision-
making process of project owners. These findings underscore the multifaceted nature of delays
within the construction sector (Assaf, S. A. and S. Al-Hejji, 2006).

A research endeavor in Lebanon aimed to identify the causes of delays in the construction
industry, revealing a total of 64 factors contributing to project setbacks. The study involved
clients, contractors, and consultants, each emphasizing different aspects such as financial
concerns, contractual relationships, and project management issues. These causes were
categorized into distinct groups, encompassing elements like materials, labor, equipment,

financing, changes, governmental relations, and environmental factors (Kikawasi, G. (2012)).

Examining construction projects with traditional contracts, a survey conducted by Abdalla, M.
Odeh, and Hussien T. Battaineh (2000) unveiled the most significant factors leading to delays.
Owner interference, contractor inexperience, financial challenges, labor productivity, decision-
making pace, planning deficiencies, and subcontractor issues emerged as predominant concerns

among contractors and consultants

Furthermore, a study focusing on construction projects in the Eastern Province of Saudi Arabia
assessed the causes of delays and their impact on project timelines. The research involved
contractors, consultants, and owners, who collectively identified 73 causes of delays classified
into nine distinct categories. Notably, the issue of change orders emerged as a common cause of
delay, with labor-related factors, contractor issues, and project management challenges ranking

high among contributors to project delays (Assaf, S. A. and S. Al-Hejji, 2006).

An investigation into delays and cost overruns during the construction phase highlighted poor
site management, inadequate project supervision, limited project management support, financial
constraints for both owners and contractors, as well as design modifications as the primary
causes of such setbacks. These factors were identified as the most frequent, severe, and critical

issues affecting construction project timelines (Le-Hoali, L., Lee, Y. D., & Lee, J. D. (2008)).
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A thorough analysis of construction delays was conducted by examining records of 130 public
building projects in Jordan from 1990 to 1997. The study presented regression models
illustrating the relationship between the actual and planned project durations for various building
facilities, along with reported frequencies of time extensions due to different causes of delays. It
was concluded that key causes of construction project delays include issues related to designers,
user changes, weather, site conditions, late deliveries, economic conditions, and quantity
variations (Al-Momani, A. H., 2000).

The occurrence of delay is common in most construction projects before and during execution
phase of the project. It frequently occurs in all phases of construction project whose consequence
results in cost and time overrun. However, the demand of the client is timely delivery of the

project with a stipulated budget and expected quality of the project.

However, the project is delayed due to various reasons. Several studies have identified different
causes of project delays in different countries have come up with different results. Marzouk,et
al.,(2013) in their study summarized the causes of delays suggested by different researchers in
different countries as follows: poor site management, materials related delays, contractor’s poor
performance, owner’s contract maladministration, inadequate early planning &design,
government regulations, site & environment condition and poor site supervision(in Saudi
Arabia),harsh Weather, shortage of labor supply, and delay related to sub-contractors (in

USA),poor risk management, poor supervision, unforeseen site conditions, slow decision making

involving variation, and necessary variation works( in Hong Kong), design changes, poor labor
productivity, and inadequate planning & resource(in Indonesia); difficulties in financing &
payment for completed work, poor contractor management, change in site condition and shortage

materials(in Nigeria).

Similarly, the causes of project in Egypt include poor contract management, unrealistic
scheduling, financial difficulties of owners for completed work, design modification during

construction, and shortages of materials such as cement and steel.

Causes of project delays vary in different situations such as construction environment, working
cultures, management style, project characteristic, methods of construction, local construction
practices, geographical condition, stakeholders, the government policy, economic situation,

availability of resources, political situation and also different perspective of researchers are some
12



of the reasons of delay variation in literature (Asnaashari et al., 2009, Yang et al., 2013,
Khoshgoftar et al., 2010).

Different causes of delay have different significance and frequency in different countries.
Change work order, for instance, is one of reasons of delay as is mentioned in the study of Yang
et al., (2013) from Taiwan; while change work order is ranked differently in the study of Sweiset
al., (2008) from Jordan.

Consequently, Venkatesh et al.,(2012),in UAE,KSA and Lebanon delay in approval, owners
slow decision making and shortage of materials are common factors of project delay; but high
ranked delay factor in UAE had no significant impact in KSA construction project; and thus they
concluded that construction delay can“t be common across the countries. In addition,
Ramanathan et al. (2012) on their study concluded that there is no root cause of project delay that
can be generalized. Nevertheless,Toor and Ogunlana (2008) asserted that the factors causing
construction delays in construction projects are mostly identical across developing countries
even though they have different rankings.
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Table 1:- Causes of construction Delays

Main
Group

Sub Group

Main Reason of Delay

Internal

1.Consultant
Related

Project Management Team

Inadequate site inspection by the consultant.

Unclear and inadequate details in drawings

Late in approving major change in scope of work

Lack of timely and at the spot decision

Change in type and spec during construction

Lack of effective communication and coordination

Unrealistic project cost and

Conflict between the main parties to
the contract

Lack of complete definition of project scope.

Unrealistic project duration

Delay in approving sample materials

Lack of proper planning & scoping of the project,

Designer

Defective in design quality such as mistakes, errors,
incomplete...

Inadequate communication between owner and designer during
the design phase

Design team experience deficiency/ Lack full investigations

Repeated design change

Late in revising and approving design document

2. Client
Related

Delay in site handover to the contractor

Changes issued by client (Variation orders)

Lack of detailed Master plan of the project

Inappropriate owner representative management

Cont.....
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Main Sub

Group Group Main Reason of Delay
Internal | 2. Client Lack of contractual agreement enforcement, i.e., inability to
Related Manage & administer the project on contractual basis.

Selection of the lowest bidder contractor

Lack of experienced manpower that manage contract administration

Discrepancies and/or deficiencies in contract agreement
document

Changes in scope of the project

Unrealistic contract duration imposition to contractor by the
Client.

Owner’s poor communication with construction parties

Delay in decision making process by owner

Delay in progress payments by the client

Inefficient equipment or construction tools

3 Contractor financial problems

Contractor [ poor site management competence

Related Improper construction methodology implementation

Lack of foreign Currency

Lack of skilled manpower of contractor(hiring inexperienced
technical staff)

Lack of proper planning and scheduling by

Inaccurate cost estimation (pricing) of the project activity.

Problems due to construction resources management

Reworks required due to poor work or the wrong materials used.

Poor schedule management

slow supply of materials

Shortage of Materials in the Market

Lack of experience of dry port construction by the contractor

External 4 Price escalation

External [ etter of Credit(LC) problem(foreign procurement)

Factors Shortage of construction materials in the market

Related - —
Facing Unforeseen conditions (such as hard rock,..)

Force major

Source: - from different literatures
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2.4 Challenges of Construction Project in Ethiopia

The construction industry is a vital economic sector that permeates various other sectors as it
converts different resources into physical economic and social infrastructure essential for socio-
economic progress. It encompasses the process through which physical infrastructure is planned,
designed, procured, constructed, altered, repaired, maintained, and demolished. Thus, the
construction industry in developing nations holds significant importance due to its substantial
contribution to their economic advancement. All infrastructure required for development, such as
roads, telecommunications, electricity, power projects, as well as socio-economic facilities like
schools, hospitals, and factories, are managed by the construction industry, playing a crucial role
in the economic development of developing countries. The Ethiopian government has allocated a
significant portion of its budget to hydroelectric power development, roads, railways, airports,
dry ports, housing, waterworks, and social infrastructure development, with approximately
51.4% of the total budget in 2007/08 dedicated to capital projects (MoFED, 2008).

While the construction industry is pivotal for the economic progress of developing countries, it
encounters numerous challenges. According to Wubishet (2004), the construction industry in
many developing nations is described as excessively fragmented and compartmentalized,
dominated by the public sector, subject to substantial government interventions, heavily reliant
on foreign finance (especially for public construction), and lacking in the development of
indigenous technology. Adams (1997) also points out in his research that developing countries'
construction industries heavily rely on imported inputs such as construction materials,
machinery, and skilled labor. Moreover, foreign construction firms dominate the industry, taking

charge of most major construction projects.

Furthermore, Ofori (2012) concluded in his study that construction industries worldwide face
various problems and challenges. Nevertheless, these obstacles and difficulties in developing
countries are associated with socio-economic pressures, chronic resource scarcities, institutional
deficiencies, and a general incapacity to address crucial issues. Construction projects in
developing countries are typically overseen by the government through contractors and
consultants, a setup that hinders the growth of the private construction sector. Inadequate and

unfair contract conditions could impede the industry's advancement.
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On the contrary, the key challenges to the development of the domestic construction industry
include potential contract issues and financial provisions, unequal risk distribution between
public employers and local contractors, unpredictable material shortages, complexities in claim
substantiation and dispute resolution procedures, and deficiencies in contract administration

practices.

Moreover, Solomon (2015) notes in his study that management and execution problems in the
industry involve a fragmented approach to project delivery, inadequate alignment of project
delivery with project specifics, insufficient project quality assurance measures, self-serving
performance monitoring and evaluation practices, weaknesses in the supply chain, lack of

consolidated knowledge base, and negligent practices within the industry.

According to Tadesse et al., (2016) recent study conducted by Centre for Economic Performance
at the London School of Economics in UK has rated countries on three management practices:
lean operation, talent management and performance management, in which Ethiopia stood the
second from the last among seven African countries included in the study. In addition, Ofori
(2006) as cited as in Tadesse,et al.(2016) though extensive efforts has been made to improve the
performance of construction industries in many developing countries, the industries continue to
face problems in cost, time and quality performance; lack of work opportunities and poor
professionalism. The main reasons for project failure in developing countries include: lack of
advance planning, a holistic approach, lack of a comprehensive engineering and management
strategy, in consistency in monitoring and follow-up, lack of coordination and communication

and above all absence of methodical approach.

In general, many literatures indicate that construction industry in Ethiopia is incapable though its
boom triggered by the rapid and continuous economic growth of the country. Hence, problems of
performances, delays, quality, and budget overrun are common problem in Ethiopia. Some of
causes of these problems are summarized as follows:
I.  Lack of conducive environment in promoting competitiveness,
Il.  Unethical and rent-seeking behavior coupled with weak regulation system.
I1l.  Lack of a transparent, accountable, effective and efficient construction management system.
IV.  Absence of a strong construction industry development. The sector is considered

technologically traditional
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2.5 Causes of Construction Delay in Ethiopia

In Ethiopia, the factors contributing to delays in construction projects include financial
challenges faced by contractors, material cost escalations, inadequate planning and scheduling by
contractors, delays in receiving progress payments for completed work, and a shortage of skilled
professionals in construction project management within contractor organizations (Werku and
Jha, 2016). Conversely, Zinabu (2016) highlights internal causes of delays such as deficient
planning, cash flow issues during construction, slow decision-making processes, mismanagement

by contractors, and late delivery of materials and equipment.

The causes of delays in construction projects are influenced by various factors such as
complexity, environmental conditions, project size, and scope (Hampton et al., 2012).
Additionally, changing weather patterns, unforeseen circumstances, resource availability, and
incomplete design information play significant roles (Lowsley and Linnett, 2006). Major reasons
for project overrun include delays in obtaining council permits, inaccurate project cost estimates,
underestimation of project complexities, banking challenges, fluctuations in material prices, and
inadequate on-site supervision in Ghana (Fugar and Agyakwah-Baah, 2010). Conversely, Sweis
et al. (2008) found that financial difficulties faced by contractors and indecisiveness on the part

of clients are the primary causes of delays in construction projects in Jordan.

Ayman (2000) identified several reasons for construction delays, including issues related to
design engineers, changes in building use, adverse weather conditions, logistics, financial
constraints, and fluctuations in material requirements. In India, project delays are often attributed
to factors such as lack of commitment, incompetence of site managers, poor coordination,

inadequate understanding of project scope, and communication challenges.

Moreover, Odeh and Battaineh (2002) pinpointed key reasons for construction delays, such as
owner interventions, contractor inexperience, financial issues, labor productivity, slow decision-
making processes, inadequate planning, and subcontractor-related project specifics that vary
from project to project. Additionally, Hanna et al. (2007) noted that any alterations to the original
project scope, timeline, or budget could lead to design errors, scope changes, or unforeseen
consequences. Song et al. (2005) further explained that poor project scope definition disrupts
project flow, increases rework, extends project duration and costs, and diminishes workforce

productivity and morale.
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Conversely, lyer and Jha (2005) attributed construction delays to conflicts among project
participants, lack of knowledge or awareness, poor project-specific attributes, lack of
cooperation, challenging socioeconomic and climatic conditions, delays in decision-making,

aggressive bidding processes, and insufficient bid preparation time.

2.6 Delay Factors in Construction

Numerous research endeavors have been undertaken over the course of many years pertaining to
the issue of delays in construction projects, with scholars putting forth a variety of factors and
categories of factors that contribute to the occurrence of such delays. Various rationales or
justifications for project delays have been identified by researchers. The study results, as
presented by Alaghbari et al. (2007), have been subjected to scrutiny utilizing factors related to
the schedule from different perspectives such as Client-based Schedule factors, contractor-related

Schedule factors, Consultant-related Schedule factors, and other external factors.

Furthermore, a scholarly investigation conducted by Shibani and Dr. Abdussalam (2015) focused
on the topic of "Time and Cost Overrun in Construction Projects in Egypt.” The findings of this
study recommend that stakeholders, including owners, contractors, and consultants, should
exhibit a higher level of accountability towards their respective tasks and roles in order to

proactively prevent any occurrences of schedule delays or cost escalations.

2.6.1 Client-Related Factors of Delay

Gardezi et al. (2014); Long et al. (2004); Abd El-Razek et al. (2008); Ahmed et al. (2003) and
Alaghbari et al. (2007) have identified a number of client-related factors contributing to delays in
construction projects. These factors include financial issues, lack of expertise, work suspension
by the owner, slow decision-making processes, delays in selecting material designs, poor
coordination with contractors, and modifications to the contract. Furthermore, Odeh and
Battaineh (2002) have highlighted challenges faced by clients such as difficulties in settling
project debts, slow decision-making, and unfeasible contract timelines imposed by clients.

Numerous studies have pointed out that delays related to clients can be attributed to various
factors including changes in project requirements, sluggish decision-making processes, financial
constraints, delayed site handovers to contractors, tardy approvals, financial challenges,

responsibilities in contract administration, change orders, and external interferences.
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2.6.2 Contractor-Related Factors of Delay
Ali et al. (2010) highlighted that delays attributed to contractors stem from issues such as
material shortages on-site due to inadequate arrangements, poor communication, unreliable
suppliers, and delayed material supply. Mochal (2003) emphasized that insufficient planning
stands out as the primary error in project management, leading to unsatisfactory project
outcomes, especially when causing material scarcity at construction sites. Conversely, Enshassi
et al. (2009) contended that significant delays are often linked to cash flow during construction

and substandard site management practices.

In general, contractors commonly encounter delays due to financial constraints, challenges in
material handling, difficulties in planning and scheduling, inadequate site supervision, problems
with equipment management, manpower shortages, failure to assess site conditions and designs,

construction flaws, ineffective contractor management, and insufficient allocation of resources.

2.6.3 Consultant-Related Factors of Delay
Consultants play a crucial role in overseeing project execution in adherence to agreements,
schedules, and client expectations. Their functions in project agreements are typically well-

defined and essential for project success.

Studies by Gardezi et al. (2014) and Alaghbari et al. (2007) have identified consultant-related
delays arising from factors like the absence of site engineers, lack of consultant expertise,
inexperienced site staff, delayed decision-making, insufficient documentation, and sluggish
information dissemination. Conversely, Odeh (2002) emphasized that delays associated with
consultants are often related to contract management, planning, structural drawing approvals, and

quality control.

Common consultant-related causes of delay include incomplete drawings, slow responses,
variation orders, delayed issuance of instructions and information, communication breakdowns,

design flaws, sluggish design error rectifications, and tardy review of shop drawings.

2.6.4 External Factors Related Delay
Numerous studies have sought to pinpoint external factors contributing to project delays that
neither stem from contractors, clients, nor consultants. These external factors can significantly
impede construction projects. Aibinu and Odeyinka (2006) highlighted critical external factors
such as price hikes, adverse weather conditions, labor disputes, governmental regulations,

delayed permits, civil unrest, and unforeseeable events.
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Additionally, Assaf and Al-Hejji (2006) categorized external delay factors as project site
conditions (e.g., soil composition, high water tables), delayed municipal responses, weather
disruptions, lack of utilities on-site, and shifts in regulations. Moreover, factors like material and
equipment unavailability, unfavorable weather, poor site conditions, economic instability,
regulatory changes, transport delays, and external public works projects hindering material
transportation to sites have been recognized as causes of delay (Ahmed et al. 2003; Alaghbari et
al. 2007).

2.7 Effects of Construction Delays

The phenomenon of project delay is commonly referred to as the impact or repercussions of
delayed project completion. The effect of project delay can be defined as a modification or
influence resulting from a delay (Sunjka and Jacob, 2013).

A research conducted by Aibinu and Jagboro (2002) highlights six consequences of project delay
in the Nigerian construction sector, including time overrun, cost overrun, disputes, arbitration,
total abandonment, and litigation. Similar effects of delay in project delivery were observed in
the Malaysian construction industry by Hamzah et al. (2011). Furthermore, Yahya et al. (2013)
pinpointed effects of delays in the Pakistan construction industry such as clashes, claims, total
desertion, and impeding the growth of the construction sector. The mutual objective of all
involved parties, including the owner, contractor, and consultant, is to complete a project on
schedule, within the predetermined budget, and with the highest quality standards. Delays
typically lead to some form of losses for all parties involved (Murali, Sambasivan, and Yau,
2007). The six identified effects of delay encompass time overruns, cost overruns, disputes,

arbitration, litigation, and abandonment.

In addition to the aforementioned effects, Aibinu and Jagboro (2002) also noted that poor quality
of completed projects and negative public relations are outcomes of delays in construction

projects.

Ahmed et al. (2002) assert that project delays are a global occurrence and are frequently
accompanied by cost overruns, strained relationships, distrust, legal actions, arbitration, and
financial difficulties. The success of a project is often determined by its ability to meet the cost,

time, and quality constraints imposed on it.
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In Ethiopia, the significant consequences of delays investigated include cost overruns, time
overruns, contract terminations, arbitration, and litigation in sequence (Endale, 2016; Tsegay and
Hanbin, 2017).

Shaikh Asif (2009) pointed out that the impacts of construction delays extend beyond the
construction sector and affect the overall economy of countries like the UAE, where construction
is a key driver of development contributing 14% to the GDP. Therefore, it is crucial to identify

the primary causes of delays to mitigate their effects on construction projects.

Delays have a detrimental effect on the performance of contractors and lead to adverse outcomes
in construction projects such as contractual disputes, reduced efficiency, increased construction
costs, as well as exerting pressure on the achievement of project objectives (Ahmed et al., 2002).

2.8 Minimizing Adverse Consequences of Delay

The mitigation of adverse effects resulting from project delays has been a subject of various
studies, which offer recommendations for stakeholders such as clients, contractors, consultants,
and designers to adopt suitable strategies. These strategies aim to prevent or alleviate the
negative impacts of delays that pose threats to project objectives concerning time, cost, and
quality.

Abdelnaser et al. (2005) emphasized the significance of effective project planning to reduce
delays. Similarly, Nguyen et al. (2004) identified five critical success factors in large
construction projects in Vietnam to minimize delays, including resource availability, a competent
project team, a skilled project manager, accurate cost and time estimates. Moreover, Aibinu and
Jagboro (2002) highlighted two methods for minimizing project delays: accelerating site
activities and incorporating contingency allowances. Conversely, Odeh and Battaineh (2002)
suggested enforcing liquidated damage clauses and providing incentives for early project
completion as ways to reduce delays. Koushki et al. (2005) found that ensuring sufficient
financial resources, selecting competent consultants and contractors, are essential in minimizing
project delays.

In Ethiopia, Zinabu (2016) proposed measures to minimize delays, such as ensuring the
availability of funds in the client's account in advance, receiving late payments with interest,
employing skilled professionals for financial management, scheduling, and claims compilation,

and anticipating cash flow issues.
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Contractors are advised to submit project schedules for operational purposes, outsource
scheduling by experienced professionals, integrate subcontracted schedules with the master
schedule, ensure proper licensing, availability of materials and equipment, and focus on
documentation during project initiation. Werku and Jha (2016) recommended integrated design
verification, detailed site investigations, clear and error-free drawings, accurate Bill of Quantities
(BoQ), appropriate risk and escalation factors in cost estimation, realistic project timelines, well-
defined scopes of work, prompt approval of payments, variations, and price adjustments, and the

deployment of competent professionals in project management roles.

2.9 Conceptual Framework Delay

The conceptual model presented in this study is based on an analysis of existing literature and
various factors contributing to project delays. The framework depicts the hypothesized
relationships among variables causing delays in projects. Delay occurrences are influenced by
both internal and external factors, with internal causes encompassing issues related to clients,

contractors, and consultants.

Causes of Delay

b Client Related
Factors
b Consultant
Related Factors .
Construction > Effects of
Delav Delav
Contractor
’ Dalatad Eartnre
External Related _—
r Factors

Figure 1: Conceptual Framework
The variables under client, contractor and consultant related causes of delay are listed in
questionnaire. The direction of the arrows represents hypothesized causes of delay in the

framework.
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CHAPTER THREE - RESEARCH METHODOLOGY

3.0 Introduction

This chapter deals with research methodology of the study: research design, source & type of
data, targeted population, sample size and sampling techniques, data collection methods and data

analysis.

3.1 Research Design

Research design is the overall strategy of the study in order to integrate different component of
the study in coherent and logical manner to properly address research problems. Research design
is a blueprint or roadmap for data collection, measurement and analysis (Kothari, 2004).

In this study both quantitative and qualitative research methods (mixed approach) were
employed. According to Creswell (2014) mixed research is a method of inquiry involving
collecting both quantitative and qualitative data, integrating the two forms of data, and using
distinct designs that may involve philosophical assumptions and theoretical frameworks.

The study employed primary data which were collected through questionnaire and interview
from client, contractor and consultant. To get perception on causes of delay, questionnaire was
used. Forty-nine possible causes of delays of a project were identified from literature and from
peculiar nature of the project under study. They are categorized under six groups of causes of
delay: planning and scoping, design related, client related, contractor related, consultant related
and external factors related.

The interviews were also made to gather information through oral communication using a set of
preplanned core questions. The interviews can be very productive since the interviewer can
pursue specific issues of concern that may lead to focus on requested issue and thus it is a
constructive suggestion. The interviews were made with client staff (engineers and M&E
experts), contractor (PM & site engineers), Consultant (RES) to obtain detailed information from
few relevant participants.

The data collected were analyzed using both descriptive and statistical method. Information

obtained from interviews was used to reinforce the implication of survey data.
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3.2 Types and Sources of Data

Primary data were used. The primary data are both quantitative and qualitative. Quantitative data
were obtained through questionnaire; while qualitative data were acquired from interviews. The

sources of data were project stakeholders (client, contractor and consultant).

3.3 Target Population

The targeted populations selected for this research to evaluate and to analyze the causes of Dry
Port infrastructure Construction project delay are client, contractor and consultant. The Client
respondents consist of Port and Facility Development Department (Project Office) staff
members. The staff members include Project Manager, Engineers with different professions, and
Monitoring and Evaluation experts. Contractor respondents constitute project manager, site
engineers and surveyor. And consultant respondents also include resident engineer, and other
engineers (such as sanitary & water supply, electrical, hydrologist).

The total numbers of Port and Facility Development Department PFDD (serves as project office)
staffs are 13. All 13 staff members are included. Regarding consultant’s the 10 professionals
(RE, civil engineers, hydrologist, and electrical) were also taken as population. Similarly, the
contractor’s staff members have 20 professional individuals were also taken. The totals of 43

respondents® populations were targeted for this study.

3.4 Sample Size and Sampling Technique

Yamane“s formula issued to estimate the sample size as follows:

n= N
1+N(e)* where,

e N=Population
e n=estimated sample size
e e=level of precision (0.05)
n= 43
(1+(43*0.0025)
n=38.9 ~39
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Calculated total sample size is found to be n=39. And 16 from contractors, 13 from clients, 10

from consultants) were taken as respondents.

3.5 Data Collection Instruments/Tools

In this study, questionnaire and interview were used to collect data from client, consultants and
contractors. To collect data through questionnaire, 49 delay factors were identified. In order to
determine the perception of different respondents regarding factors causing delays in the project,
a questionnaire was developed as main tool used to collect the data from targeted respondents.
Detailed potential causes of the delay for each group of delay factors were spelt out. This helped
to capture all possible factors that contribute to the cause of delay under the categories of the
group factors of delay. The questionnaire was designed based on 5 points rating Likert type
which measures the contribution and impact of each factor. The second method of data collecting
instrument was interview. The group of client, group of contractor, and group of consultant were
interviewed separately. The interview was conducted using a qualitative method semi-structured
interview. The aim is to explore the topical issues revealed after analysis of the questionnaire
survey and experiences of practitioners in greater depth.

The interviews were recorded using hand writing and used to reinforce the survey data results.
The interview was conducted by researcher on face to face approach. The information gathered

through both instruments was used to answer research questions.

3.6 Methods of Data Analysis

Frequencies and percentages were used to demonstrate experience, education status, and sex of
respondents. In addition, statistical analyzing method was employed to identify factors that affect
project delay. Statistical techniques and indexing were used to analyze collected data. The most
frequent indices used for construction delays analyses are frequency index, severity index, and
importance index in construction industry. Werku and Jha(2016),Assaf and Hejji, (2006), and
Apolot et al. (2012) used Severity Index (SI), Frequency Index (FI) and Importance Index (1)
data analysis methods to identify, to rank and to examine the importance of the root causes of
delay factors. The same method is adopted in this study to analyze and assess the research data
collected. The following formulae are used to compute the indices for each factor that causes

delay to the project.
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1). The formula to compute Severity Index (SI) for each factor of delay is:
SI (%) = YWIfl/  X100% e (1)
osyfl
Where, w= is constant values of weight given to each response, it ranges from 1 for strongly
disagree to 5 for strongly agree;
f=is the frequency of the responses.
2). The Frequency Index (FI) for each of factor of delay is computed;
FI(%) = Yi=IWifi X100%0 ..ovnieieii e ()
4% fi 4i=1]
Where, W= is the constant value of weight given to each response, it ranges from 1 for never to 4
for high;
f=is the frequency of the responses.
3). Importance Index (I1) is computed as a product of both severity and frequency indices, as the
following:

)= [Sd (%) XFd (%) eoeeeee oo 3)
100

The importance index (1) value is calculated using the values of frequency index and severity

index.

3.7 The Kendall coefficient of concordance Analysis

The Kendall coefficient is used to measure how the evaluators (raters, respondents) have
common degree of agreement on rankings delay factors. In other words, it is used to determine
the agreement of ranks among the client, consultants and contractors. The agreement here
meaning the results from one evaluator or another are in agreement, or they are concordant. The
Kendall coefficient (W) analysis is done with non-parametric methods for three or more
evaluators, to indicate how the three bodies do agree well enough to conclude they tend to have

same agreement on delay factors™ rankings. The W is computed using SPSS (version 20).
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3.8 Reliability Test Result

The Cronbach’s Alpha is the most common measure of internal consistency or reliability when
we have multiple Likert questions in a survey questionnaire that form a scale and we wish to
determine if the scale is reliable. The SPSS result shows that the internal consistency or

reliability of the scale is 0.856, which categorized as “Good.”

Table 2:- Reliability Statistics

Construct No. of Items el Intt_ernal
alpha Consistency
Client Related factors 14 0.935 high
Consultant Related factors 17 0.884 good
Contractor Related factors 13 0.869 good
External Related factors 5 0.735 good
Average 0.856

Source:- Own Survey result, (2024)

3.9 Ethical Consideration

In this study ethical consideration was applied by maintaining confidentiality of information
about the organization and respondents. In addition to this, the gathered data were only used for
this study, not used for other purpose, or not transferred to other party. Furthermore, the
respondents were ordered not to write any information like their name and other personal code

while responding to the questionnaire.
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CHAPTER FOUR: DATA PRESENTATION, ANALYSIS AND
INTERPRETATION

4.1 Introduction

To the presentation of the data obtained from respondents via questionnaires and document
reviews. Efforts were directed towards acquiring pertinent information from specific contractors,
clients/owners, and consultants engaged in the Dry Port infrastructure Construction Project,
using the devised questionnaire. The primary objective of this study is to prioritize the identified
delay factors in the construction project and determine the critical elements that necessitate
significant attention to substantially mitigate delays in port construction endeavors.

The questionnaire was meticulously crafted to effectively gather data on the causes of delays.
The significance of the factors contributing to project delays as perceived by clients, contractors,
and consultants is evaluated; various forms of ranking analysis are applied to elucidate the
findings. The consistency among the perspectives of clients, contractors, and consultants
regarding delay factors is also scrutinized.

Moreover, interviews were conducted to gain further insights into the delay factors of the dry
port project from select individuals representing clients, contractors, and consultants. The results
of the analysis are interpreted, and their implications on delays are rigorously examined under

distinct categories.

4.2 Survey Responses

A total of 43 questionnaires were distributed, with 39 (90.69%) being completed and returned.
The respondents consisted of 13 (100%) clients, 10 (100%) consultants, and 16 (80%)
contractors from whom responses were gathered. This suggests that there are adequate responses
for data analysis.
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Table 3:- Survey Reponses

) ) ) Responses
Questionnaires Filled & Response
Respondent o from Total
Distributed(N) Returned (N) Rate (%)
(%0)
Client 13 13 30.23 33.33
contractor 20 16 37.21 41,03
consultant 10 10 23.26 25.64
Total 43 39 90.69 100

Source: Own Survey result, (2024)

The overall response rate stands at 90.69% (Table 2). When compared with contractors, the
response rate from clients and consultants is the highest (100%), possibly due to the increased
office presence of client and consultant staff. Conversely, contractors and their staff are often
occupied with meeting project schedules.

Nonetheless, the response rates from contractors and consultants in this survey are deemed
sufficient for data analysis. To ensure the data is fit for analysis, a response rate of over 40% is
preferred; anything below 30% is non-representative and renders the analysis results of little
value for further interpretation (Moser and Kalton, 1993).

4.3 Demographic Characteristics of the Respondents

The demographic characteristics of the respondents in this study encompass gender, age,
educational background, experience, and professional fields of the project participants. are

presented below.

4.3.1 Respondents Gender
In terms of gender, 35 (89.74%) of the respondents are male, while the remaining 4 (10.26%) are

female. This indicates a higher male participation rate in port construction.
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4.3.2 Respondents Age
Regarding the age distribution of respondents, 15.3% fall in the 25-30 years bracket, 23.1% in the 31-

35 category, and 25.6% in the 36-40 years range. More than 64% of respondents are aged between 25-

40 years, reflecting the age profile of the study participants.
The respondents exhibit a suitable level of maturity for to observe the causes of delay in the project.

15

10

0

Agein (Year) 25-30 31-35 36-40 41-45 46-50 51-55 56-60

Figure 2:- Respondents Age

Source: Own Survey result, (2024)

4.3.3 Respondents Education Background
Furthermore, concerning the educational background, 79.5% hold a bachelor's degree in engineering
and social sciences, while 15.4% possess a master's degree in Highway & Construction management.

Additionally, 5.1% have an advanced Diploma in building construction, indicating a relevant

educational background for the project.

40
30
20
10
0
‘ I
Educational Level Diploma 1st Deegre Msc PHD

Figure 3: Respondents Educational Background

Source: Own Survey result, (2024)
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4.3.4 Respondents by fields of studies
The respondents have graduated from various fields of study, with 71.8% in civil engineering,
18% in sanitary & water supply, electrical and mechanical engineering, and 10.25% in contract

administration & architectural engineering and quantity surveying.

Table 4:- Respondents fields of studies

Educational Background Number

Civil Engineer 28
Sanitary Engineer 2
Mechanical Engineer 2
Electrical Engineer 2
3
1
1

Contract Administration Eng.
Architect Engineer
Office Engineer

TOTAL 39

Source: Own Survey result, (2024)

4.3.5 Respondents Experience
On the other hand, client, contractor, and consultant respondents bring experience in building,
road, water works, and other projects such as bridges and housing developments. Approximately
12.8% have 1-5 years of experience, 20.5% have 6-10 years, and 66.6% have 10-15 years of

experience.

20
15

10

lupto5 6 upto 10 10 upto 15 above 15

Years of construction Experience

Figure 4:- Experiences in Construction
Source: Own Survey result, (2024)
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4.4 Causes of Construction Project Delay Analysis

In the data analysis, delay factors have been ranked based on stakeholders' (contractors,
consultants, and owners) opinions of project delays. The severity, frequency, and importance of
these factors were analyzed and discussed with the aid of the Statistical Package for Social
Science (SPSS version 20) to test reliability using Cronbach's and Kendall Coefficient for

respondents’ agreement on ranking.

4.5 Perception of the Respondents on Causes Delays

The respondents' perceptions of project delay factors are reflected in the degree of impact,
frequency index, and importance index. The importance of a factor on project delays is assessed

using five Likert scales, while the frequency of occurrence is rated on a four-point scale.
The weight for each rater has been assigned as follows:

o 5=strongly Agree,
o 4= Agree,

o 3= Neutral,

o 2 =Disagree, and

o 1=strongly Disagree

Similarly, the weightings for frequency of occurrence;
o 4= high,
o 3= medium,
o 2=low,

o l=never,

4.5.1 The Severity Analysis of Causes of Delay
By utilizing statistical techniques outlined in chapter three, the severity indices of delay causes
are examined based on the data provided in Annexx-B-1. The primary five critical factors

leading to delays as perceived by the client are as follows:

e Unrealistic project duration
e Delay in approving sample materials

e Lack of Experience of Dry port construction by the contractor
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e Lack of effective communication and coordination

e Lack of proper planning & scoping of the project
e Design team experience deficiency/ Lack full investigations

e Contractor financial problems

e Letter of Credit(LC) problem (for imported materials)

Table 5:- Severity Indices of Causes of Delay Identified by Client

Ilt\T: Five most sever causes of Delay Sl (%) Rank Related
1 Unrealistic project duration 96.7 1 Consultant.
) Delay in approving sample

materials 90.8 2 Consultant.
; Lack of Experience of Dry port
construction by the contractor 90.8 2 Contractor
. Defective in design quality such as
Mistakes, errors, incomplete... 90.8 2 Consultant
Lack of effective communication
) and coordination 89.2 5 Consultant
Lack of proper planning & scoping
° of the project, 87.7 8 Consultant
Design team experience deficiency/
° Lack full investigations 87.7 8 Consultant
7 Contractor financial problems 86.2 5 Contractor
Letter of Credit(LC) problem (for
| imported materials) 86.2 5 External

Source: Own Survey result, (2024)

The origins of these delay factors can be attributed to early stages of project planning and scoping,
design issues, contractor-related aspects, input from consultants, and external factors.

Moreover, the contractor has identified the top five severe causes of delays as:
e Repeated design change;
e Late in revising and approving design document;
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e Defective in design quality such as mistakes, errors, incomplete...;
e Lack of proper planning & scoping of the project,, which is later manifested in many

change orders, redesigns and reworks;
e Unrealistic project cost estimation; and

e Delay in delivering project site to the contractor

Table 6:- Severity Indices of Causes of Delay Identified by Contractor

Ilt\T: Causes of Delay SI (%) Rank Related
1 Repeated Design change 98.6 1 Consultant
, Late in revising and approving

design document 94.3 2 Consultant
3 Defective in design quality such as

Mistakes, errors, incomplete... 91.1 3 Consultant
. Lack of proper planning & scoping

of the project, 90 4 Consultant
5 Unrealistic project cost estimation 90 4 Consultant

Delay in site handover to the
° contractor 88.6 5 client

Source: Own Survey result, (2024)

The additional delay factors recognized by the contractor are predominantly associated with
design matters, while the remaining causes are linked to planning, scoping issues, and client-
related concerns. The shared severe causes of delays highlighted by both the contractor and

client include:

e Inadequate and unclear details in drawings ,and

e Inadequate early planning of the project, which is later manifested in many change

orders, redesigns and reworks.

The consultant has also highlighted numerous severe factors contributing to delays, many of
which hold similar rankings. They are:

e Unforeseen condition such as hard rocks that risk the planned schedule of the project;
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Lack of properly defining project goal, scope and requirements (planning & scoping) of
the project;

Poor schedule management by contractor, repeated design change by the consultant;
discrepancies and/or deficiencies in contract agreement document, inadequate or
inefficient equipment or construction tools of the contractor, delay in foreign
procurement, Lack of proper planning and scheduling by contractor (including ineffective
activity sequencing, resource planning, time management of the project), inaccurate cost
estimation, resource planning, and time management by the contractor;

Late in revising and approving design document by the consultant, slowness in decision
making process by owner, and lack of skilled manpower of contractor(hiring
inexperienced technical staff),and

Under estimating activity duration by the contractor, inadequate and unclear details in
drawings, lack of skilled manpower to manage contract administration, unrealistic
contract duration imposition to contractor by the client, delay in issuance of change
orders (variation orders) by the owner, and delay in preparation of shop drawing by

contractor.
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Table 7:- Severity Indices of Causes of Delay Identified by Consultant

Ilt\T: causes of Delay SI (%) Rank Related
. Facing Unforeseen conditions (such as hard
rock,..) 95.0 1 External
2 Poor schedule management 925 2 Contractor
3 Lack of proper planning & scoping of the project, 92,5 2 Consultant
Inaccurate cost estimation (pricing) of the project
) activity. 90 4 Contractor
5 Lack of proper planning and scheduling 90 4 Contractor
6 Lack of foreign Currency 90 4 Contractor
7 Inefficient equipment or construction tools 90 4 Contractor
g Discrepancies and/or deficiencies in contract
agreement document 90 4 Client
9 Repeated design change 90 4 Consultant
Lack of skilled manpower of contractor(hiring
0 inexperienced technical staff) 875 10 Contractor
11 Delay in decision making process by owner 87.5 10 Client
12 Late in revising and approving design document 875 10 Consultant

Source: Own Survey result, (2024)

These factors pertain to contractor-related issues, design challenges, and client-specific matters.

In this scenario, the consultant seems to allocate blame to other parties for the project delays.

Commonly identified causes of delay by the three parties are:

Inadequate early planning of the project, and

Inadequate and unclear details in drawings.

This discrepancy implies that factors perceived as causing delays by one party may not align

with the perspective of the other party. It indicates a lack of consensus among respondents

regarding the prioritization of delay factors in the project.
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4.5.2 The Frequency Occurrence of Causes of Delay

The frequency of occurrence indices for delay causes is utilized to pinpoint factors that have

significantly recurred throughout the project lifecycle. Each party evaluates the frequency of

delay causes, and the resulting indices are instrumental in ranking these factors.

From the viewpoints of the client, contractor, and consultant, the most frequently encountered

delay causes are ranked (refer to Annex-B-2).

The client's perspective on the frequency of delay causes ranks them as follows:

Under estimating activity duration;

Inaccurate cost estimation (pricing) of the project activity;

Inadequate definition of project complete requirements; lack of complete definition of
project scope; deficiencies in activity sequencing; lack of properly defining project goal,
scope and requirements (planning & scoping) of the project, which is later manifested in
change orders, redesigns and reworks; lack of proper planning and scheduling by
contractor including activity sequencing, resource planning, time management of the
project ;inadequate supply of materials; and inadequate site inspection by the consultant;
Late in revising and approving design document; delay in foreign procurement, and lack
of experience of dry port construction by the contractor;

Inadequate and unclear details in drawings; inadequate investigations by the designer
during the design phase; and lack of skilled manpower of contractor (hiring

inexperienced technical staff).
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Table 8:- Frequency Occurrence of Delay Factors in Project According to Client.

I:\T: causes of Delay FI (%) | Rank Related

1 Under estimating activity duration 92.3 1 Consultant
) Inaccurate cost estimation (pricing) of the project

activity 88.5 2 Contractor
3 Lack of proper planning and scheduling 86.5 3 Contractor
4 slow supply of materials 86.5 3 Contractor
5 Inadequate Construction site supervision by the

Consultant. 86.5 3 Consultant
6 Conflict between the main parties to the contract 86.5 3 Consultant
7 Lack of complete definition of project scope. 86.5 3 Consultant

Consultant
° Delay in approving sample materials 86.5 3 Consultant
7 Lack of proper planning & scoping of the project, 86.5 3 Consultant
8 Delay in decision making process by owner _
86.5 3 Client

Source: Own Survey result, (2024)

The top five frequently occurring delay factors identified by the client are predominantly
linked to planning and scoping issues, encompassing aspects such as defining project scope,
early planning stages (such as requirements identification), contractor-related planning errors
(e.g., activity estimation and sequencing), as well as delays in foreign procurement and
inadequate manpower. Furthermore, design preparation deficiencies based on insufficient
information and delays in revising and approving design errors by the consultant are

highlighted. The client also demonstrates a tendency to make decisions at a slow pace.
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In addition, contractor also pointed out that the frequently occurring causing delays include:

Inadequate and unclear details in drawings and repeated design change;

Inadequate early planning of the project;

e Late in revising and approving design document; and late in approving major
changes; and

e Poor communication during designing stage and slow preparation and approval of

drawings.

Table 9:- Frequency Occurrence of Delay Factors According to Contractor

Is: Causes of Delay FI (%) Rank Related
. Defective in design quality such as mistakes,
Errors, incomplete. .. 94.6 1 Consultant
2 Repeated design change 94.6 1 Consultant
; Lack of proper planning & scoping of the
project, 91.1 3 Consultant
Late in approving major change in scope of
) work 89.3 4 Consultant
; Late in revising and approving design
document 89.3 4 Consultant
6 Unclear and inadequate details in drawings 875 6 Consultant
Lack of effective communication and
7 | coordination 87.5 6 Consultant

Source: Own Survey result, (2024)

These factors predominantly revolve around design, consulting, and planning challenges within

the project. Much like the client and contractor, the consultant has also emphasized the following

frequently occurring delay factors:

Lack of properly defining project goal, scope and requirements (planning & scoping) of

the Project, unrealistic contract duration imposition to contractor by the client and lack of
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Proper planning and scheduling by contractor (including ineffective activity sequencing,
resource planning, time management, of the project);

e Inadequate and unclear details in drawings, late in revising and approving design
document, inadequate equipment or construction tools, and contractor’s difficulties in
financing the project and reworks required due to poor work or the wrong materials used
for construction;

e Delay in issuance of change orders (variation orders) by the owner, lack of skilled
manpower that manage contract administration, discrepancies and/or deficiencies in
contract agreement document, improper construction techniques implemented by the
contractor, delay in foreign procurement and inaccurate cost estimation (pricing) of the
project activity.

Table 10:- Frequency Occurrence of Causes of Delay According to Consultant

I;e: Causes of Delay FI (%) | Rank Related
. Facing Unforeseen conditions ( such as hard
Rock... ........) 93.8 1 External
2 Repeated Design change 90.6 2 Consultant
3 Lack of proper planning & scoping of the project, 875 3 Consultant
A Unrealistic contract duration imposition to contractor
by the client 87.5 3 Client
> Lack of proper planning and scheduling 875 3 Contractor
Defective in design quality such as mistakes, errors,
° Incomplete... 84.4 6 Consultant
7 Late in revisiting and approving design document 84.4 6 Consultant
8 Inefficient equipment or construction tools 84.4 6 Contractor
9 Contractor financial problems 84.4 6 Contractor
Reworks required due to poor work or the wrong
v materials used 84.4 6 Contractor

Source: Own Survey result, (2024)
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The identified causes of delays are intertwined with contractor, client, design, and planning
issues within the project. The mutually identified frequently occurring causes of delays by the
three parties include: inadequate definition of project goals, scope, and requirements (planning
and scoping), leading to numerous change orders, redesigns, and reworks;

e Late in revising and approving design document;

e Inadequate and unclear details in drawings.

Similarly, the three respondents do not have agreement of identifying most frequently occurring

factors of delay to the project.

4.5.3 The Importance Index of Causes of Delay

In order to pinpoint the most significant contributors to project delays, the Importance Index (1)
of delay factors is calculated for each factor (refer to Annex-B-2). This index represents the
product of severity and frequency indices, thereby enabling the ranking of key delay factors

crucial to the project.

The ten top important causes of construction project delay in the project are identified and
ranked. These factors are:

e Repeated design change;

e Lack of properly defining project goal, scope and requirements (planning & scoping) of

the project, which is later manifested in many change orders, redesigns and reworks;

¢ Inadequate and unclear details in drawings;

e Late in revising and approving design document;

e Under estimating activity duration;

e Inadequate investigations by the designer during the design phase;

e poor communication during designing stage;

e Slow preparation and approval of drawings;

Lack of proper planning and scheduling by contractor (including ineffective activity

sequencing, resource planning, time management, of the project); and

Late in approving major change in scope of work.
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Table 11:- Importance Index of Causes of Delay

Item Indices
Causes of Delay Rank | Related
No. SI (%) | FI (%) | 11 (%0)
1 | Repeated Design change 90.9 88.6 80.5 1 Consultant

(Planning &scoping) of the Lack
2 | of proper planning & scoping of
the project, 89.7 88.6 79.5 2 Consultant

Defective in design quality such

: as mistakes, errors, incomplete... | 89.7 87.9 78.8 3 Consultant
Late in revisiting and approving

) design document 89.14 ([86.43 |[77.04 |4 Consultant

5 | Unrealistic project duration 87.9 85.0 74.7 5 Consultant

Design team experience

6 | deficiency/ Lack full

investigations 84.6 82.1 69.5 6 Consultant
Lack of effective communication
! and coordination 8343 (8286 [69.13 |7 Consultant
8 | Unrealistic project cost estimation | 84 80.7 67.8 8 Consultant
? Unclear details in drawings 83.43 | 80.7 67.34 | 9 Consultant
10 Lack of proper planning and

scheduling 81.1 82.9 67.23 | 10 Contractor

Source:- from different literatures

The above top ten important factors contributing to project delays, including design, planning,
scoping, consultants, and contractors, were identified. Design changes are influenced by factors
such as the inability to create the initial design based on detailed information, design errors, and
changes in client expectations. Delays are also attributed to slow revision and approval of
designs by consultants, lack of attention to project planning by clients and contractors,

inadequate project scope planning, and insufficient information for execution planning..
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In general the project faced challenges related to early planning and defining project scope.
Issues such as consultants' inability to design based on client expectations, lack of detailed
information, and slow preparation and approval, worsened the delay problem. Insufficient focus
on project was planning during execution, including activity duration estimation, cost estimation,

and activity sequencing, led to change orders and rework.

4.5.4 The Significance of Grouped Causes of Delay Analysis.

The detailed causes of delay of the project are summarized into four important major categories.
They are ranked according to their importance index. This summary is used to fix the
responsibility and to take remedial measures which could be taken to avoid the delay. For
example the factors concerning the owner, contractor and consultant are attributed to their
respective persons directly; the project managers and resident engineers can focus on the
problems of planning, scoping, client, contractor and consultant related and external related

factors as per the prevalent conditions (government).

Table 12:- Grouped Causes of Delay

Item
N Group Delay Factors Importance Index Rank
0.
1 Consultant related causes of Delay 68.03 1
2 Contractor related causes of Delay 55.62 2
3 External Factor related causes of Delay 53.77 3
4 | Client related causes of Delay 53.19 4

Source: Own Survey result, (2024)

The combined perceptions of client, contractor and consultant indicated the summary problems
to project delay. The most frequently occurring and severe factors are combined to generate
importance index that uses to rank the most important sources of project delays as follows:

e Consultant related delay;

e contractor related delay;

e External Factors Related delay; and

e Client Related Delay
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This identification of delay related causes in rank is a useful way of identifying the responsible
bodies to project delay. The relative importance indices ranks for the four different factor
categories as perceived by each of the three groups of respondents are shown below. It indicates
that design related, planning & scoping related and consultant related factors have ranked the
highest respectively.

Rank
5
4 /
3 /
2
) —_— —+— Rank
O T T 1
Consultant Contractor External factor Client related
related related related

Figure 5:- Ranks of Grouped Categories
Source: Own Survey result, (2024)
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CHAPTER FIVE: SUMMARY, CONCLUSION AND
RECOMMENDATIONS

5.0 Introduction

These chapters focus on summary and conclusion of the findings, conclusion and
recommendation to the findings obtained in analysis. In recommendation, it presents how the

causes of delays in dry port construction project can substantially be minimized.

5.1 Summary

It has also been disclosed that delays in Dry port construction projects within the Ethiopian
shipping & logistics (ESL) are attributable to various factors associated with the stakeholders
involved in the project. These projects continue to face challenges such as significant delays,
changes in work orders, excessive quantities, variation orders, quality issues, and design
modifications.
Within this investigation, all potential causes of delay as identified in existing literature have
been outlined, totaling 49 factors that are directly relevant to the project under examination and
have been integrated into the questionnaire. Out of the 43 distributed questionnaires, 39 (90.5%)
were completed and returned. The survey instrument comprises a Likert scale (consisting of five
points) for assessing the degree of impact, alongside a four-point scale for determining the
frequency of occurrence of the delay factors. The reliability of the scale was assessed and
confirmed through Cronbach’s alpha, yielding an average of 0.856, thus affirming the reliability
of both the research design and the findings.
Consequently, the primary significant causes of project delays as highlighted by the client,
contractor, and consultant include:-

e insufficient and ineffective early planning by the client and consultant (e.g., defining

project scope and identifying requirements),

e lack of clarity in the early planning and scoping stages,

e inadequate estimation of activity duration, sequence, and costs by the contractor,

e scheduling errors by the contractor,

e poor communication between the employer and consultant during the design phase,

e insufficient and unclear information in drawings prepared by the consultant,
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e delays in the preparation, revision, and approval of drawings and design documents by
the consultant,
e Repeated design changes,
e lack of contractor experience in dry port construction,
e inadequate equipment or tools by the contractor, shortage of skilled labor by the
contractor, and
e Unrealistic contract duration imposed by the client.
e Additionally, unforeseen circumstances such as encountering hard rocks that disrupt the
scheduled project timeline,
e Challenges in obtaining letters of credit for foreign procurement due to currency
shortages, were noted.
The primary factors that frequently contribute to delays in the project, as identified by the client,
contractor, and consultant, encompass inadequate early planning (including incomplete project
requirement definitions and unclear project scope definitions), repeated design chnage,
insufficient and unclear details in drawings, delays in revising and approving design documents,
poor communication during the design phase, slow drawing preparation and approval, unrealistic
contract duration demands on the contractor, ineffective planning and scheduling (encompassing
activity sequencing, resource allocation, and project time management), insufficient equipment
or tools, financial challenges faced by the contractor, variation orders, lack of skilled labor,
discrepancies in contract agreements, improper construction methods employed by the
contractor, delays in foreign procurement, and unexpected conditions.
All three stakeholders involved in the project (client, consultant, and contractor) have commonly
identified inadequate early planning as a significant issue leading to subsequent challenges like
numerous change orders, redesigns, reworks, and insufficient details in drawings. Likewise, the
prevalent causes of frequent delays identified by all parties include insufficient early planning,
delays in revising and approving design documents, and unclear details in drawings.
On the other hand, the top ten delay factors of the project ranked using the product of severity

and frequency indices (importance index) are repeated design change, inadequate early planning
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of the project, inadequate and unclear details in drawings, late in revising and approving design
document, under estimating activity duration, inadequate investigations by the designer during
the design phase, poor communication during designing stage, slow preparation and approval of
drawings, and ineffective planning and scheduling of the project.

In general, the four grouped causes of delay in accordance of their importance are also ranked as,

consultant, contractor, external and client related factors.

5.2 Conclusion

The study's overall findings reveal that delays in Dry Port development projects within Ethiopian
Shipping & Logistics (ESL) primarily stem from repeated design changes, planning and scoping
issues. These are followed by factors related to consultants, contractors, external elements, and
client-related delays.

Client-related delays are associated with defining project objectives, scope, and requirements,
which can significantly impact project operations. This may manifest during project execution
through scope changes, scope creeping, and hope creeping, all stemming from shifts in client
expectations leading to change orders, redesigns, and project reworks.

Furthermore, the project's design lacks detailed information, resulting in frequent client and/or
contractor change requests. As knowledge sharing and site visits increase, clients are more likely
to request design changes. Contractors may also seek changes due to unforeseen conditions or
design errors. Moreover, consultants often delay revising and approving designs promptly,
leading to approval delays that hinder project progress. Consultants' site staff may lack
confidence to issue instructions without consulting top managers, causing further delays in
contractor responses.

Ineffective scheduling also contributes to construction delays, with inadequate attention given to

activity duration estimation, activity sequencing, and cost estimation by contractors.
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5.3 Recommendations

Delays are a part of the construction projects, however, they can be avoided or minimized when

their causes are effectively identified and analyzed. Based on the above-mentioned results and

findings of this study, the following points can be recommended as ways to minimize and

control delay in building construction projects.

5.3.1 Client Related Recommendations

Ethiopian Shipping & Logistics (ESL) ought to formulate a comprehensive project scope
document through engagement with senior management and relevant stakeholders to
validate the specific needs and requirements of the owner.

Adequate time allocation is imperative during the initial phases of project planning to craft a
detailed statement of requirements, to ensure that all the needs of owners are incorporated to

avoid later interferences by the client.

5.3.2 Consultant Related Recommendations

It is essential for the consultancy firm to designate a seasoned and competent designer
capable of facilitating communication among the design team, project stakeholders,
particularly the client, to guarantee the unequivocal clarity of project objectives aligning
with client requirements.

The designer's profound understanding of the port project objectives and future
development plans, such as expansion and master planning, is crucial for effective
management and coordination of necessary alterations and adjustments during both the
design development phase and project execution.

The consultant must check the contract documents to eliminate all discrepancies before
inviting tenders for biddings the projects.

The consultant should make sure that the contractor construction methodology is
submitted at very early stage from the date of signing the contract for early approval
process to avoid any problem during execution.

The consultant should be sure that drawings are prepared by the contractor is correct and
interface to the design.

The consultant should revise and approve design documents quickly submitted by the

contractor.
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e The consultant should assure that contractor’s planning and scheduling is prepared on the
basis of information almost near to fact.

5.3.3 Contractors related Recommendations.
e  The contractor must efficiently devise a plan and adhere rigorously to the project schedule.

e The client should enhance the capacity in manpower for effective contract administration and
decision-making processes..

e All three parties should convene regularly to exchange information on project
performance; challenges encountered, and proposed solutions.

50



References

A. A. Aibinu and G. O. Jagboro, “The effects of construction delays on project delivery in
Nigerian construction industry,” International Journal of Project Management, vol. 20, no. 8, pp.

593-599, 2002.View at: Publisher Site | Google Scholar

A. G. O. Jagbor, “The effects of construction delays on project delivery in nigerian construction
industry,” International Journal of Project Management, vol. 20, no. 8, p. 593, 2002.View at:
Google Scholar

A. G. Yifredew, Causes of Delays and Their Impacts on Road Construction Projects in Ethiopia,
Addis Ababa University, Addis Ababa, Ethiopia, 2016.

A M. Odeh and H. T. Battaineh, “Causes of construction delay:
traditional contracts,” International Journal of Project Management, vol. 20, pp. 67-73,
2002.View at: Publisher Site | Google Scholar

Abd EI-RazekM.E, Bassioni HA, MobarakAM.(2008) Causes of delay in building construction
projects in Egypt. Journal of construction Engineering Management, 134(11):831-41.

Abdelnaser,O.,Peter,J.N., MahmoodA.,Hussin A., and A H. Aziz. (2005). Causes of construction
delays: case studies in Langkawi Island, Malaysia, Paper presented at International Conference
on built environmental in Kuala Lumpur, Malaysia, organized by University of

Malaya.AbdissaDessa, (2003), “claims in Ethiopian construction Industry”. Addis Ababa

Abdullah,M.R.,Rahman,l.A.,Asmi,A.,andAzis,A.(2010).“Causes of DelayinMARA management
Procurement Construction Projects.”1(1), 123-138.

Adams,0.(1997). Contractor development in Nigeria: perceptions of Contractors and

Professionals. Construction Management and Economics,15(1), 95-108

Addis Ababa University, Civil Code of the Empire of Ethiopia, Addis Ababa University, Addis
Ababa, Ethiopia, 1960.

51


https://doi.org/10.1016/s0263-7863(02)00028-5
https://scholar.google.com/scholar_lookup?title=The%20effects%20of%20construction%20delays%20on%20project%20delivery%20in%20Nigerian%20construction%20industry&author=A.%20A.%20Aibinu&author=G.%20O.%20Jagboro&publication_year=2002
https://scholar.google.com/scholar_lookup?title=The%20effects%20of%20construction%20delays%20on%20project%20delivery%20in%20nigerian%20construction%20industry&author=A.%20G.%20O.%20Jagbor&publication_year=2002
https://doi.org/10.1016/S0263-7863(00)00037-5s
https://scholar.google.com/scholar_lookup?title=Causes%20of%20construction%20delay%3A%20traditional%20contracts&author=A.%20M.%20Odeh&author=H.%20T.%20Battaineh&publication_year=2002

Afshari,H.,Khosravi, S.,Ghorbanali,A.,Borzabadi, M. and Valipour, M. (2011), “Identification of
causes of non-excusable delays of construction projects”, Proceedings of 2010 Internationals

Conference on E-business, Management and Economics, Vol. 3, IACSIT Press, Hong Kong.

Ahmed, S.M., Azhar, S., Kappagntula, P. and Gollapudil, D. (2003), “Delays in construction: a
brief study of the Florida construction industry”, Proceedings of the 39th Annual ASC
Conference, Clemson University, Clemson, SC, pp. 257-66.

Aibinu, A. A., and Odeyinka, H. A.,2006, Construction delays and their causative factors in
Nigeria, Journal of Construction Engineering and Management, 132, pp. 667-677.

Aibinu, A. A.andJagboro,G.0O. (2002). The effects of Construction Delays on Project Delivery
inNigerianConstruction Industry. International Journal of Project Management, Elsevier,20, 593-
599.

D. Abebe, Construction Management and Finance, Addis Ababa University Press, Addis Ababa,
Ethiopia, 2002.

Ecea, “Time overrun in the Ethiopian construction industry,” Journal Ethiopian Association of

Civil Engineers, vol. 4, 2013.View at: Google Scholar

EMOFD, The Standard Bidding Documents for Procurement of Works, Addis Ababa University,
Addis Ababa, Ethiopia, 2011.

FIDIC, “Conditions of contract for construction,” Red Book, Addis Ababa University, Addis
Ababa, Ethiopia, 2nd edition, 2017.View at: Google Scholar

G. R. Sweis, A. Sweis, and A. S. Abu Hammad, “Delays in construction projects: the case of
Jordan,” International Journal of Project Management, vol. 17, pp. 665-674, 2008.View at:
Google Scholar

J. Orodho, Elements of Education and Social Science Research Methods, Masola Publishers,
Nairobi, Kenya, 2012.

K. K. Chitkara, Project Management in Construction, Construction Project Management.
Planning, Scheduling, and Monitoring, Carnegie Mellon University, Pittsburgh, PA, USA, 4th

edition, 2002.
52


https://scholar.google.com/scholar_lookup?title=Time%20overrun%20in%20the%20Ethiopian%20construction%20industry&author=Ecea&publication_year=2013
https://scholar.google.com/scholar_lookup?title=Conditions%20of%20contract%20for%20construction&author=FIDIC&publication_year=2017
https://scholar.google.com/scholar_lookup?title=Delays%20in%20construction%20projects%3A%20the%20case%20of%20Jordan&author=G.%20R.%20Sweis&author=A.%20Sweis&author=A.%20S.%20Abu%20Hammad&publication_year=2008

Khoshgoftar,M.,Bakar, A. H. A. & Osman, O. (2010).Causes of delays in Iranian
constructionprojects. International Journal of Construction Management, 10, 53-69.

Kikwasi, G.J. (2012) ,,Causes and effects of delays and disruptions in construction projects
inTanzania®, Australasian Journal of Construction Economics and Building, ConferenceSeries,
1(2) 52-59

Kothari, C.R. (2004). Research Methodology: Methods and Techniques, SecondEdition.NewAge

International LTD, Dharmesh printers, Delhi, India.

Koushki, P.A. Al-Rashid, K. and Kartam, N. (2005). Delays and cost increase in the
constructionof private residential projects in Kuwait. Construction Management andEconomics,
23(3): 285 294.

Levy,S. M. (2006) “Project Management in Construction”, McGrawHill, USA.Lo,T.Y., Fung,
I.W. H., Tung, K. C. F. (2006), ,,Construction delays in Hong Kong civilenginee—ringprojects. Journal of
Construction Engineering and Management 132(6) 636-

Lowsleys.and Linnet C.(2006), About Time: Delay Analysis in Construction.Luu, V., Kim, S.,
Van Tuan, N. and Ogunlana, S. (2009). Quantifying schedule risk inManagement and
Economics, 23(3): 285-294.

M. Alemayehu, Causes of Project Implementation Delay in the Ethiopian Electric Utility
Enterprise: The Case of Construction Projects in Universal Electric Access Program, Justice
Basheer Ahmed Sayeed College For Women, Chennai, India, 2015.

M. Jackson, Productivity Engineering and Management, Productivity Measurement, Evaluation,
Planning, and Improvement in Manufacturing and Service Organization, AbeBooks, Victoria,
Canada, 1995.

M. Sambasivan and Y. W. Soon, “Causes and effects of delays in Malaysian construction
industry,” International Journal of Project Management, vol. 25, pp. 517-526, 2007.View at:
Google Scholar

53


https://scholar.google.com/scholar_lookup?title=Causes%20and%20effects%20of%20delays%20in%20Malaysian%20construction%20industry&author=M.%20Sambasivan&author=Y.%20W.%20Soon&publication_year=2007

M. Tay, “Assessment of time and cost overruns in construction projects (case study at defense
construction enterprise,” St. Mary“s University, San Antonio, TX, USA, 2016, Doctoral

dissertation.View at: Google Scholar

Marzouk,M.M.andEI-Rasas, T.I.,(2014).Analyzing delay causes in Egyptian constructionprojects,
Journal of Advanced Research, 5, 49-55.

Memon A.H., Rahmanl.A., Ismail,l.,andZainun N.Y.(2014).Time management practices inLarge

Construction Projects.

Minister of Finance and Economic Cooperation, Finance and Economic Development of
Ethiopia, Minister of Finance and Economic Cooperation, Addis Ababa, Ethiopia, 2018,
(2017/18) annual budget report.

Mochal, T.(2003) Poor planning is project management mistake number one. Retrieved
fromhttp://articles. Techrepublic.com.com/510010878 115034294.htmIMoFED,(2008).Annual
Report on Macroeconomic Developments; Ministry of Finance & Economic Development and

Economic Development.

MOWUD, Standard Condition of Contract for Public Civil Works, Addis Ababa University,
Addis Ababa, Ethiopia, 1994.

MoWUD,(2006).Study for Capacity Building of the Construction Industry Ethiopia, Ministry of
Works and Urban Development, Addis Ababa National Plan Commission (2016), Growth and
Transformation Plan-11, Vol.1, Addis Ababa.

N. S. Dusso and T. WodajeBayeh, “The causes and effects of delay of building construction in
Ethiopia southern nation nationalities of people region in gurage zone (case of wolkite

town),” Civil And Environment Research, vol. 12, 2020.View at: Publisher Site | Google Scholar

Naoum,S.,Fong,D. and Walker,G.(2004)'Critical success factors in project management’, in
proceedings of International Symposium on Globalization and Construction, Thailand,17-19

September

Nguyen, L.D., Ogunlana,S.O. and Lan, D.T.X. (2004). A Study on Project Success Factors in

Large Construction Projects in Vietnam. Journal of Engineering, Construction and Management,
54


https://scholar.google.com/scholar_lookup?title=Assessment%20of%20time%20and%20cost%20overruns%20in%20construction%20projects%20(case%20study%20at%20defense%20construction%20enterprise&author=M.%20Tay&publication_year=2016
http://articles/
http://articles/
https://doi.org/10.7176/CER/12-1-02
https://scholar.google.com/scholar_lookup?title=The%20causes%20and%20effects%20of%20delay%20of%20building%20construction%20in%20Ethiopia%20southern%20nation%20nationalities%20of%20people%20region%20in%20gurage%20zone%20(case%20of%20wolkite%20town)&author=N.%20S.%20Dusso&author=T.%20Wodaje%20Bayeh&publication_year=2020

Emerald, 11 (6), 404-413.

S. A. Assaf, S. A-H. Assaf, and S. Al-Hejji, “Causes of delay in large construction
projects,” International Journal of Project Management, vol. 24, no. 4, pp. 349-357, 2006.View
at: Publisher Site | Google Scholar

S. Seife, Causes and Effects of Time Claim in Bahir Dar University Projects, Bahir Dar
University, Bahir Dar, Ethiopia, 2015.

S. Tilahun, Cause and Effects of Delay on Educational Building Projects in Addis Ababa
University Case Study, Addis Ababa University, Addis Ababa, Ethiopia, 2016.

T. Kemo, Schedule Delay Identification and Assessment on Addis Ababa's Light Rail Transit
Construction Project, Addis Ababa University, Addis Ababa, Ethiopia, 2017.

U. Sekaran, Research Methods for Business: A Skills Building Approach, John Wiley & Sons,
New York, NY, USA, 2nd Editio edition, 2001.

W. Hareru, K. NeerajJha, W. Koshe, and K. N. Jha, “Investigating causes of construction delay
in Ethiopian construction industries,” Journal of Civil, Construction and Environmental

Engineering, vol. 1, pp. 18-29, 2016.View at: Publisher Site | Google Scholar

55


https://doi.org/10.1016/j.ijproman.2005.11.010
https://scholar.google.com/scholar_lookup?title=Causes%20of%20delay%20in%20large%20construction%20projects&author=S.%20A.%20Assaf&author=S.%20A.-H.%20Assaf&author=S.%20Al-Hejji&publication_year=2006
https://doi.org/10.11648/j.jccee.20160101.13
https://scholar.google.com/scholar_lookup?title=Investigating%20causes%20of%20construction%20delay%20in%20Ethiopian%20construction%20industries&author=W.%20Hareru&author=K.%20Neeraj%20Jha&author=W.%20Koshe&author=K.%20N.%20Jha&publication_year=2016

APPENDIX

Appendix-A-1,Part I:Survey Questionnaire
Addis College School of Graduate Studies
Questionnaire to

Investigating Causes of Delay in Ethiopian Dry Port Construction Projects

Dear Respondents:

My name is TesfayeHagos, | am a post graduate student undertaking a research study on
“Investigating Causes of Delay in Ethiopian Dry Port Construction Projects” For the Partial
Fulfillment of the Requirements of Master Degree in Construction Technology and Management
in Addis College. | request your help to spend some minutes of your time by filing the provided
questionnaire.

Please note that, the information provided will kept confidential and used only for academic
purpose. Your cooperation in completing the survey questionnaire by providing reliable
information is highly valuable and greatly appreciated. Thanking you in advance for giving your

time and sharing experience. No need have written your name.

If you have question or look for clarification on the questionnaire;
Name: - TesfayeHagos.
Mobile: 09-13-90-39-74

E-mail: deveking24@gmail.com

SECTION I- GENERAL INFORMATION
Part I: Organizational and Respondents Back ground information (Make tick Mark as V)

1. Respondent Category: client [ | Contractor [} Consultant [ )

2. Sex Male C] Female D
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mailto:deveking24@gmail.com

3. Age 20-25( | 2630 () 3136 ] 3740 [ ]

41-45[3 46-50 D 51-55 C] 56-60 [:]

4. Educational Background

TVTE C] Diploma C] DegreeC] Masters :] Doctorate (PHD) C]

5. Position/Status in the organization

SeniorC] Middle Ievel[:] Lowerlevel[j other (specify) ————

5. Work Experience

1-5 Years C] 6-10 Years [j 11-15 Years :] above 16 Years C]

6. Your Profession in the Project:

Civil Engineer :] Mechanical Engineer [:]
Road Engineer :] Architect Engineer C]
Sanitary&water supplyEngineer [: Electrical Engineer [:]

Contract Admin. Engineer ]

Surveyor [:]
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Appendix-A-1, Part Il. Assessment of Degree of Causes of Delay

(Make tick Mark as )
Degree of Agreement Frequency of
occurrence

> | 8[=8 S
Item Five most sever causes of Delay | 2 § | S| S22 < S| z| 8
No c et - o o o 3 >
. o o > C |O @©| = ° D
s |2 gls2 T2z

» Z|a|bha p=
5 4 [ 3| 2 1 413211

1.Consultant Related

A. Project Management Team

Coslt.1

Inadequate Construction site supervision
by the consultant.

Coslt.2

Unclear details in drawings

Coslt.3

Late in approving of change in the work

Coslt.4

Lack of timely decision

Coslt.5

Change in specification during
construction

Coslt.6

Lack of effective communication and
coordination

Coslt.7

Unrealistic project cost estimation

Coslt.8

Conflict between the main parties to the
contract

Coslt.9

Lack of complete definition of project
scope.

Coslt.10 | Unrealistic project duration

Coslt.11 | Delay in approving sample materials

Coslt.12 | Lack of proper planning & scoping of the
project,

B.Designer

Coslt.13 | Defective in design quality such as
mistakes, errors, incomplete...

Coslt.14 | Inadequate communication between
owner and designer during the design
phase

Coslt.15 | Design team experience deficiency/ Lack
full investigations

Coslt.16 | Repeated design change

Coslt.17 | Late in revising and approving design

document
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Degree of Agreement Frequency of

occurrence
> =| 8 |>@ =
Item . S|l 8 20 —
Five most sever causes of Delay 2Ll el s| 2|25 5|22 ¢
No. co|lo|ls5|<|ogg|=]|7T 9| &
s<|<|a|e|ls52 T2 pd
wn Z ol o >
5 4 [ 3] 2 1 4 131 2|1

2. Client Related

CIt.18 | Delay in site handover to the contractor

CIt.19 [ Changes issued by client (Variation orders)

Clt.20 | Lack of detailed Master plan of the project

Clt.21 | Inappropriate owner representative
management

Clt.22 Lack of contractual agreement
enforcement, i.e., inability to manage &
administer the project on contractual basis.

Clt.23 Selection of the lowest bidder contractor

Clt.24 Lack of skilled manpower that manage
contract administration

Clt.25 Discrepancies and/or deficiencies in
contract agreement document

Clt.26 | Changes in scope of the project

Clt.27 Unrealistic contract duration imposition to
contractor by the client.

Clt.28 | Owner*s poor communication with
construction parties

Clt.29 | Delay in decision making process by owner

CIt.30 | Delay in progress payments by the client
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Degree of Agreement

Frequency of

occurrence
> —_ L | > =
Item . 2ol | B @0 |20 .
Five most sever causes of Delay el el s 5|2 2| 28
No. co|lo|l 33| &leogl=|T| ©| &
s<|<|2| 2|52 T2z
» Zla|haAo =
5 41 3| 2 1 4 13| 2|1
3. Contractor Related
Cont.31 | Inefficient equipment or construction tools
Cont.32 | Contractor financial problems
Cont.33 [ Poor site management competence
Cont.34 | Improper construction methodology
implementation
Cont.35 | Lack of foreign Currency
Cont.36 | Lack of skilled manpower of
contractor(hiring inexperienced technical
staff)
Cont.37 | Lack of proper planning and scheduling
Cont.38 | Inaccurate cost estimation (pricing) of the
project activity.
Cont.39 | Problems due to construction resources
management
Cont.40 | Reworks required due to poor work or the
wrong materials used.
Cont.41 | Poor schedule management
Cont.42 | slow supply of materials
Cont.43 | Shortage of Materials in the Market
Cont.44 | Lack of experience of dry port construction
by the contractor
4. External Factors Related
Extr.45 | Price escalation/Inflation
Extr.46 | Letter of Credit(LC) problem (for imported
materials)
Extr.47 | Shortage of construction materials in the

market

Extr.48 | Facing Unforeseen conditions (such as
hard rock,..)
Extr.49 | Force major
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Appendix A-2: Interview Questions

Section I1- In-Depth Interview Questions
Part I: Personal Information questions

s Please tell me a bit about yourself?

e

» Your position?

X/
°e

Education?

X/
°e

Work experience in the field?

Question 1 what are the main causes of delay in your construction project?

Question 2 what are the possible solutions to mitigate the delay problems? What are your main

duties and responsibilities?

Question 3: What are the contributions of client, contractor and consultant to project delay?
Question 5: Do you have any working procedures to accomplish your task?

Question 4: What should consultant have to do, to avoid project delay cause by itself?
Question 5: What should the client have to do, to minimize project delay?

Question 6: What consultant should have to do, to avoid project delay cause by itself?

Thank you!
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Appendix B-1.Client,Contractor&ConsultantSeverity&Frequencylndices

Item Delav Fact Client Contractor Consultant

No. elay ractors SI [Rank| FI |Rank| SI | Rank| FI | Rank| SI | Rank | FI | Rank
1.Consultant Related 85.1 82.9 83.5 82.6 79.4 77.6
Inadequate Construction site supervision

Coslt.1 by the consultant. 846 | 110 | 85| 110 | 714 | 270 | 714 | 220 | 60.0 | 220 | 68.8 59

Coslt.2 | Unclear details in drawings 831| 170 | 769 | 310 | 86| 60 |875| 6.0 75.0 6.0 75.0 37

Coslt.3 Late in approving of change in the work 769 | 350 | 808 | 170 | 871 | 80 |833| 40 80.0 4.0 719 23

Coslt.4 Lack of timely decision 831 | 170 | 808 | 170 | 857 | 100 | 839 | 9.0 75.0 9.0 71.9 37
Change in specification during

Coslt.5 construction 757 | 400 | 750 | 330 | 757 | 170 | 661 | 350 | 80.0 | 350 | 781 23
Lack of effective communication and

Coslt.6 coordination 89.2 50 | 808 | 170 | 814 | 130 | 875 6.0 775 6.0 78.1 29

Coslt.7 | Unrealistic project cost estimation 831| 170 | 788 | 260 | 900 40 | 8.7 | 80 75.0 8.0 75.0 37
Conflict between the main parties to the

Coslt.8 contract 815 | 260 | 865 | 40 643 | 380 | 714 | 220 | 80.0 | 220 | 75.0 23

Coslt.9 'S-Café‘e"f complete definition of project 8L5 | 260 | 865 | 40 |729| 230 | 714| 220 | 700 | 220 | 7L9 | ,,

Coslt.10 | Unrealistic project duration 96.7 1.0 92.3 1.0 815 | 130 | 821 | 110 | 850 110 | 781 13

Coslt.11 | Delay in approving sample materials 90.8 2.0 86.5 4.0 771 | 160 | 76.8 | 14.0 85.0 14.0 71.9 13

Coslt.12 p';gj?ekcff proper planning & scoping ofthe | g7 | ¢4 | g65| 40 | 900| 40 | 91| 30 | 925 | 30 | 875 )
Defective in design quality such as

Coslt.13 mistakes, errors, incomplete. . 90.8 90 | 827 | 140 | 914 | 30 | 946 2.0 85.0 2.0 84.4 13
Inadequate communication between owner

Coslt.14 and designer during the design phase 86.2 | 100 | 808 | 170 | 829 | 120 | 76.8| 140 | 775 | 140 | 781 29
Design team experience deficiency/ Lack

Coslt.15 full investigations 87.7 60 | 827 | 140 | 871| 80 | 839 ]| 90 75.0 9.0 78.1 37

Coslt.16 | Repeated design change 83.1| 170 | 80.8 | 17.0 | 98.6 1.0 94.6 2.0 90.0 20 90.6 4
Late in revising and approving design

Coslt.17 document 846 | 110 | 846 | 110 | 943 20 | 893 | 4.0 875 4.0 84.4 10




Item Client Contractor Consultant
No Delay Factors
SI | Rank| FI | Rank| SI | Rank| FI | Rank Sl Rank | FI Rank

2. Client Related 76.3 72.8 69.1 69.9 78.8 72.6
Clt.18 | Delay in site handover to the

contractor 67.7 | 450 | 615 | 490 | 886 | 60 | 821 | 110 | 675 | 110 | 656 49
Clt.19 | Changes issued by client

(Variation orders) 815 | 260 | 731 | 36.0 | 743 | 190 | 732 | 200 | 8.0 | 200 | 813 13
Clt.20 | Lack of detailed Master plan of

the project 769 | 350 | 712 | 420 | 743 | 190 | 696 | 28.0 | 775 | 280 | 75.0 29
Clt.21 | Inappropriate owner

representative management 846 | 11.0 | 808 | 170 | 714 | 270 | 60.7 | 450 | 85 | 450 | 719 21
Clt.22 Lack of contractual agreement

enforcement, i.e., inability to 831 | 170 | 788 | 260 | 629 | 410 | 69.6 | 280 | 825 | 280 | 719

manage & administer the project

on contractual basis. 21
Clt.23 | Selection of the lowest bidder

contractor 80.0 | 320 | 731 | 36.0 | 486 | 490 | 589 | 470 | 700 | 470 | 625 m
Clt.24 Lack of skilled manpower that

manage contract administration 769 | 350 | 731 | 36.0 | 543 | 450 | 696 | 280 | 850 | 280 | 813 13
Clt.25 Discrepancies and/or deficiencies

in contract agreement document 723 | 420 | 654 | 46.0 | 60.0 | 420 | 60.7 | 450 | 900 | 450 | 813 4
Clt.26 | Changes in scope of the project 723 | 420 | 635 | 36.0 | 700 | 30.0 | 625 | 420 | 80.0 | 420 | 688 23
Clt.27 Unrealistic contract duration

imposition to contractor by the 831 | 170 | 808 | 170 | 671 | 340 | 732 | 200 | 850 | 200 | 875

client. 13
Clt.28 | Owner“s poor communication

with construction parties 754 | 400 | 75.0 | 33.0 | 843 | 110 | 821 | 110 | 675 | 110 | 719 49
Clt.29 | Delay in decision making process

by owner 815 | 260 | 865 | 40 | 743 | 190 | 750 | 190 | 875 | 19.0 | 75.0 10
Clt30 | Delayin progress payments by e | 56 | 49.0 | 635 | 360 | 686 | 330 | 714 | 220 | 650 | 220 | 500 |
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Item Client Contractor Consultant
No. Delay Factors
SI | Rank | FI | Rank | SI | Rank | FI | Rank | SI | Rank | FI | Rank

4. Contractor Related 80.4 80.4 63.5 67.2 82.9 78.8
Cont.31 | Inefficient equipment or

construction tools 67.7 | 450 | 731 | 36.0 | 643 | 380 | 714 | 230 | 90.0 | 230 | 844 4
Cont.32 | Contractor financial problems 86.2| 80 | 769 | 310 | 543 | 450 | 643 | 380 | 80.0 | 38.0 | 844 23
Cont.33 | Poor site management competence | 815 | 260 | 788 | 26.0 | 514 | 480 | 625 | 420 | 775 | 420 | 68.8 29
Cont.34 | Improper construction methodology

implementation 846 | 110 | 788 | 26.0 | 557 | 440 | 643 | 380 | 775 | 38.0 | 813 29
Cont.35 | Lack of foreign Currency 831 | 170 | 846 | 110 | 657 | 370 | 643 | 380 | 90.0 | 380 | 813 4
Cont.36 | Lack of skilled manpower of

contractor(hiring inexperienced 831 | 170 | 827 | 140 | 671 | 340 | 768 | 140 | 875 | 140 | 781

technical staff) 10
Cont.37 | Lack of proper planning and

scheduling 846 | 110 | 85| 30 | 729 | 230 | 768 | 140 | 90.0 | 140 | 875 4
Cont.38 | Inaccurate cost estimation (pricing)

of the project activity. 846 | 110 | 85| 20 | 671 | 340 | 679 | 330 | 900 | 330 | 813 4
Cont.39 | Problems due to construction

resources management 769 | 350 | 808 | 170 | 643 | 380 | 625 | 420 | 8.0 | 420 | 750 13
Cont.40 | Reworks required due to poor work

or the wrong materials used. 723 | 420 | 67.3 | 450 | 586 | 43.0 | 554 | 490 | 775 | 490 | 844 29
Cont.41 | Poor schedule management 831 | 170 | 808 | 170 | 714 | 270 | 768 | 140 | 925 | 140 | 750 2
Cont.42 | slow supply of materials 815| 260 | 85| 30 | 700 | 300 | 714 | 220 | 750 | 220 | 781 37
Cont.43 | Shortage of Materials in the Market | 66.2 | 470 | 750 | 330 | 729 | 230 | 69.6 | 280 | 75.0 | 28.0 | 68.8 37
Cont.44 | Lack of experience of dry port

construction by the contractor 908 | 20 | 846 | 110 | 529 | 470 | 571 | 480 | 725 | 480 | 750 43
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Item Client Contractor Consultant
NoO Delay Factors
' SI |Rank| FI |Rank| SI | Rank| FI |Rank| SI | Rank| FI | Rank
6. External Factors Related 775 72.7 74.3 66.8 76.5 74.4
Extr.45 | Price escalation/Inflation 769 | 350 | 731 | 360 | 757 | 17.0 | 69.6 | 28.0 | 70.0 | 28.0 | 594 | 44
Extr.46 | Letter of Credit(LC) problem
(for imported materials) 862 | 80 | 788 | 260 | 700 | 30.0 | 67.9 | 33.0 | 70.0 | 33.0 | 719 m
Extr.47 | Shortage of construction
materials in the market 66.2 | 470 | 69.2 | 430 | 743 | 190 | 66.1 | 350 | 775 | 350 | 78.1 29
Extr.48 | Facing Unforeseen conditions
(such as hard rock...) 785 | 340 | 69.2 | 430 | 729 | 23.0 | 66.1 | 350 | 95.0 | 35.0 | 93.8 1
Extr.49 | Force major 80.0 | 320 | 731 | 36.0 | 786 | 150 | 643 | 38.0 | 70.0 | 38.0 | 688 | 44
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Appendix -B.2 Importance Index

Code Delay factors S Inldzllces I Ra:? « Recl: ted to
1.Consultant Related
A. Project Management Team
Coslt.1 | Inadequate Construction site supervision by the 73.71 76.43 56.34 27 | consultant
consultant.
Coslt.2 | Unclear details in drawings 83.43 80.71 67.34 9 consultant
Coslt.3 | Late in approving of change in the work 81.71 82.14 67.12 11 | consultant
Coslt.4 | Lack of timely decision 82.29 80 65.82 13 | consultant
Coslt.5 | Change in specification during construction 76.67 72.14 55.30 30 | consultant
Coslt.6 | Lack of effective communication and coordination 83.42 82.85 69.12 consultant
Coslt.7 | Unrealistic project cost estimation 84 80.71 67.8 8 consultant
Coslt.8 | Conflict between the main parties to the contract 74.28 77.85 57.83 26 | consultant
Coslt.9 | Lack of complete definition of project scope. 75.42 77.14 58.18 23 | consultant
Coslt.10 | Unrealistic project duration 87.87 85 74.69 5 consultant
Coslt.11 | Delay in approving sample materials 84 79.28 66.6 12 | consultant
Coslt.12 | Lack of proper planning & scoping of the project, 89.71 88.57 79.46 2 consultant
B. Designer consultant
Coslt.13 | Defective in design quality such as mistakes, errors, 89.71 87.86 78.82 3 consultant
incomplete...
Coslt.14 | Inadequate communication between owner and designer 82.85 78.57 65.10 13 | consultant
during the design phase
Coslt.15 | Design team experience deficiency/ Lack full 84.57 82.14 69.47 6 consultant
investigations
Coslt.16 | Repeated design change 90.85 88.57 80.47 1 consultant
Coslt.17 | Late in revising and approving design document 89.14 86.43 77.05 4 consultant
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Indices Rank- Cause
Code Delay factors Si = T I Related to
2. Client Related 74.02 71.59 53.19 35

Clt.18 | Delay in site handover to the contractor 76 70.71 53.74 33 client
Clt.19 | Changes issued by client (Variation orders) 79.42 75 59.57 22 client
Clt.20 | Lack of detailed Master plan of the project 76 71.43 54.28 32 client
Clt.21 | Inappropriate owner representative management 78.85 70.71 55.76 28 client
Clt.22 | Lack of contractual agreement enforcement, i.e., inability 74.85 73.57 55.07 31 client

to manage & administer the project on contractual basis.
Clt.23 | Selection of the lowest bidder contractor 65.14 65 42.34 48 client
Clt.24 | Lack of skilled manpower that manage contract 69.71 73.57 51.28 40 client

administration
Clt.25 | Discrepancies and/or deficiencies in contract agreement 71.43 67.14 47.96 45 client

document
Clt.26 | Changes in scope of the project 73.14 64.28 47.02 46 client
Clt.27 | Unrealistic contract duration imposition to contractor by 77.14 79.28 61.16 19 client

the client.
Clt.28 | Owner™s poor communication with construction parties 77.14 77.14 59.51 21 client
Clt.29 | Delay in decision making process by owner 80 79.28 63.43 15 client
Clt.30 | Delay in progress payments by the client 63.43 63.57 40.32 49 client
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Indices Rank- Cause
Code Delay factors Si = T I Related to
4. Contractor Related 74.20 74.74 55.62
Cont.31 | Inefficient equipment or construction tools 71.42 75 53.57 34 contractor
Cont.32 | Contractor financial problems 72 73.57 52.97 36 contractor
Cont.33 | Poor site management competence 68.57 70 48 44 contractor
Cont.34 | Improper construction methodology implementation 71.42 73.57 52.55 38 contractor
Cont.35 | Lack of foreign Currency 77.71 75.71 58.84 24 contractor
Cont.36 | Lack of skilled manpower of contractor(hiring 77.71 79.28 61.61 18 contractor
inexperienced technical staff)
Cont.37 | Lack of proper planning and scheduling 81.14 82.85 67.23 10 contractor
Cont.38 | Inaccurate cost estimation (pricing) of the project 78.85 78.57 61.95 17 contractor
activity.
Cont.39 | Problems due to construction resources management 73.71 72.14 53.18 35 contractor
Cont.40 | Reworks required due to poor work or the wrong 68 66.42 45.17 47 contractor
materials used.
Cont.41 | Poor schedule management 80.57 77.85 62.73 16 contractor
Cont.42 | slow supply of materials 75.43 78.57 59.26 22 contractor
Cont.43 | Shortage of Materials in the Market 70.86 71.42 50.61 42 contractor
Cont.44 | Lack of experience of dry port construction by the 71.43 71.42 51.02 | 41 contractor

contractor
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Indices

Rank-

Cause

Code Delay factors S| = T I Related to
6. External Factors Related 76 70.71 53.77
Extr.45 | Price escalation/Inflation 74.86 68.57 51.33 39 | external
Extr.46 | Letter of Credit(LC) problem (for imported materials) 76 72.85 55.37 29 | external
Extr.47 | Shortage of construction materials in the market 72 70 50.4 43 | external
Extr.48 | Facing Unforeseen conditions (such as hard rock,..) 80 73.57 58.85 23 | external
Extr.49 | Force major 77.14 68.57 52.89 37 | external
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Appendix C-1: Effects of delay on ESL Dry Port infrastructure construction projects.

. Original Time Total
Original . elapsed . Total
. contract time . delayed time
No Project name contract . delays in : delayed Remark
in Calendar in Calendar | ..~
amount days Calendar days time in %
days
Dire-Dawa port and
terminal construction 70 Million Delay and cost
1| project uSD 365 755 390 106.85 Overrun
Dire-Dawa Access road
construction project 10 Million Delay and cost
2 | (Rigged Pavement) uSD 300 610 310 103.33 Overrun
Modjo port and terminal 500 Million
3| construction ETB 455 2180 1725 379.12 Delay
Mekelle port and terminal | 50 Million
4 | Terminal Maintenance ETB 180 340 160 88.89 Delay
Mekelle port and terminal | 47 Million Delay and cost
5| Where house construction | ETB 210 420 210 100.00 Overrun
Delay, cost
Overrun and
ESL head office building | 900 Million Termination/Disp
6 | construction ETB 700 5840 5140 734.29 ute
Old maritime G+ 6
building Renovation 200 Million
7| project ETB 365 1460 1095 300.00 Delay
Djibouti Guest house and
MTS office building 10 Million
8 | renovation project usSD 120 395 275 229.17 Delay
Woreta dry port 200 Million
9 | infrastructure building ETB 150 210 60 40.00 Delay
Average Delay in % 231.29
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